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Bidding Requirements, Contract Forms and Conditions of the Contract 
INVITATION FOR BIDS 

Section 00020 

Following is a summary of information for this Project.  Bidder is cautioned to refer to other 
sections of the Project Manual, Drawings and Addenda (Bid Documents) for further details.   

The Club Deal 120, hereafter called OWNER, is requesting sealed written Bids for furnishing all 
labor, materials, equipment, supervision, and incidentals, and for performing all Work required for 
the following Project: 

Taylor Lane 0.1 MGD Wastewater Treatment Plant Project 

Located at:  7535 Taylor Lane, Austin, TX 78653 

CIP ID# 3353.095 IFB#  6100 CLMC600 

The Work consists of furnishing all tools, labor, materials, equipment, and miscellaneous items 
necessary for the complete construction of 0.1 MGD average daily flow steel package wastewater 
treatment plant, filter unit, chemical feed systems, chlorine contact basin, cascade outfall 
structure, 24-inch diameter gravity outfall, outfall structure, yard piping, electrical controls, 
security fencing, and HMAC pavement as described in the Contract Documents.   

Bid Documents may be obtained at One Texas Center, 505 Barton Springs Road, Ste. 1045-B, 
Austin, TX 78704. Copies will be available in CD format at no cost. 

At the time Bid Documents are obtained, Bidder must provide a working e-mail address, so that 
they will receive any addenda or clarification issued by the Owner. 

Sealed Bids will be received at the Capital Contracting Office, One Texas Center, 505 Barton 
Springs Rd., Suite 1045-C, Austin, Texas 78704 and then publicly opened and read aloud in the 
SUITE 1045-C, Congress Conference Room.   

ALL BIDS ARE DUE PRIOR TO (Austin time)  10-13-16  10:30 am  . 

ALL COMPLIANCE PLANS ARE DUE PRIOR TO (Austin time) 10-13-16  2:30 pm  . 

BIDS WILL BE OPENED AT (Austin time) 10-13-16  2:30 pm . 

ALL BIDS AND COMPLIANCE PLANS NOT RECEIVED PRIOR TO THE DATE AND TIME SET 
FORTH ABOVE WILL NOT BE ACCEPTED FOR CONSIDERATION.  The time stamp clock in 
SUITE 1045-C is the time of record and is verified with www.time.gov, the official U.S. time. 

All CONTRACTORS must be registered to do business with OWNER prior to the Contract Award.  All 
Subcontractors must be registered with the OWNER prior to execution of a contract.  Prime 
Contractors are responsible for ensuring that their Subcontractors are registered as vendors with 
the City of Austin.  Registration can be done through the OWNER’s on-line Vendor Registration 
system.  Log onto https://www.ci.austin.tx.us/vss/Advantage and follow the directions.   

All City procurements are subject to the City’s Minority-Owned and Women-Owned Business 
Enterprise Procurement Program found at Chapter 2-9-A of the City Code, as amended.  The 
Program provides Minority-Owned and Women-Owned Business Enterprises (MBEs/WBEs) or 
Disadvantaged Business Enterprises (DBEs) full opportunity to participate in all City contracts. 
Goals for MBE/WBE or DBE participation are stated for each solicitation.  Information on achieving 
the goals or documenting good faith efforts to achieve the goals are contained in the MBE/WBE 
Procurement Program Package or DBE Procurement Program Package attached to the solicitation. 
When goals are established, Bidders are required to complete and return the MBE/WBE or DBE 
Compliance Plan with their Bid.  If a Compliance Plan is not submitted prior to the date and time 
set forth in the solicitation, the Bid will not be accepted for consideration.  (See Section 00820 for 
MBE/WBE requirements on "no goal" solicitations.) 

http://www.time.gov/
https://waller.ci.austin.tx.us/austin/main.cfm?type=regn
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All Bids shall be accompanied by an acceptable Bid guaranty in an amount of not less than five 
percent (5%) of the total Bid, as specified in Section 00100, Instructions To Bidders. 

Performance and payment bonds when required shall be executed on forms furnished by OWNER. 
Each bond shall be issued in an amount of one hundred percent (100%) of the Contract Amount by 
a solvent corporate surety company authorized to do business in the State of Texas, and shall meet 
any other requirements established by law or by OWNER pursuant to applicable law. 

Minimum insurance requirements are specified in Section 00810, Supplemental General Conditions. 

Minimum wage rates have been established and are specified in Section 00830, Wage Rates and 
Payroll Reporting. 

Contract Time is of the essence and all Work shall be substantially completed within 150 Calendar 
Days after date specified in the Notice to Proceed, in accordance with the Bid Form, Section 00300. 
Final completion shall be achieved within 30 Calendar Days after substantial completion. 
Liquidated damages are $1,000 per Calendar Day for failure to substantially complete the work and 
$1,000 per Calendar Day for failure to achieve final completion within 30 Calendar Days after 
substantial completion, in accordance with the Bid Form, Section 00300. 

OWNER reserves the right to reject any or all Bids and to waive any minor informality in any Bid or 
solicitation procedure (a minor informality is one that does not affect the competitiveness of the 
Bid). 

A mandatory Pre-Bid Conference will be held on  09-14-16 at  10:00 am 
      (date)           (time) 

(Austin time) at Austin Water Utility 625 E 10th Street, Austin, TX 78701, Suite 104 
(location) 

Austin, Texas.  Attendance is mandatory unless otherwise stated.  Bidders must attend any 
mandatory Pre-Bid Conference and are encouraged to attend any non-mandatory Pre-Bid 
Conference to ensure their understanding of Owner’s bidding and contracting requirements, 
particularly MBE/WBE Procurement Program requirements.  If the Pre-Bid Conference is mandatory 
the Bidder must arrive and sign-in within fifteen (15) minutes of the scheduled start time of the 
meeting, otherwise the Bidder will not be allowed to submit a Bid for the project.  

The persons listed below may be contacted for information regarding the Invitation for Bid.  If the 
Bidder contacts any other City employee, including Council Members and members of Boards and 
Commissions, the Bidder may be found in violation of Ordinance No. 20111110-052, dated 
November 10, 2011, regarding Anti-Lobbying and Procurement.  The text of that Ordinance may be 
viewed at http://www.cityofaustin.org/edims/document.cfm?id=161145.  

AUTHORIZED CONTACT PERSONS 

PROJECT MANAGER: Phillip Jaeger Telephone:  (512) 972-0232 
Email: phillip.jaeger@austintexas.gov 

PROJECT OWNER: Douglas Gilliland Telephone: (817) 788-1000 
Email: douglasg33@aol.co 

CONTRACT COMPLIANCE REP.: Monica Lopez Telephone (512) 974-7057 
Email: monica.lopez@austintexas.gov 

END 

http://www.cityofaustin.org/edims/document.cfm?id=161145
mailto:phillip.jaeger@austintexas.gov


Bidding Requirements, Contract Forms and Conditions of the Contract 
INSTRUCTIONS TO BIDDERS 

Section 00100 
 
1. Preparation of Bid 

a. Bid Documents. Each Bidder must prepare its Bid in ink on forms furnished by 
OWNER or as otherwise specified or permitted. Blank spaces for each item in Bid 
form must be filled. Bidder must submit a price for each item in Bid. In case of 
conflict between unit prices and extensions, unit prices shall govern. The Bid must 
be executed in the complete and correct legal name of individual, partnership, firm, 
corporation or other legal entity constituting the Bidder. 

b. Vendor Registration. All CONTRACTORS must be registered to do business with 
OWNER prior to Contract Award. All Subcontractors must be registered with the 
OWNER prior to execution of a contract. Prime Contractors are responsible for 
ensuring that their Subcontractors are registered as vendors with the City of Austin. 
Registration can be done through the OWNER’s on- line Vendor Registration system.
 Log onto https://www.ci.austin.tx.us/vss/Advantage and follow the directions. 

c. Pre-Bid Conference. Unless otherwise notified, Bidders must attend the Pre-Bid 
Conference to ensure their understanding of OWNER’s bidding and contracting 
requirements, particularly MBE/WBE Procurement Program requirements. 

d. Sales Tax Exemption. The Owner is a tax-exempt organization as defined by 
Chapter 11 of the Property Tax Code of Texas. Bid prices shall not include sales tax 
on materials, supplies, or equipment that are incorporated into the real property 
interest of the OWNER or are otherwise completely used and consumed in the 
performance of the Contract. OWNER will furnish CONTRACTOR with a Sales Tax 
Exemption Certificate to be issued to Suppliers in lieu of the tax. 

e. Minimum Wages. Workers on Project shall be paid not less than wage rates, including 
fringe benefits, as published by the Department of Labor (DOL) for Building 
Construction and Heavy and Highway Trades “AS APPLICABLE” and/or the $13.03 
minimum wage required by City of Austin Ordinance No. 20160324-015, whichever is 
higher. The Total Minimum Wage required can be met using any combination of cash 
and non-cash qualified fringe benefits provided the cash component meets or exceeds 
the $13.03 minimum wage required. 

f. Addenda. Bidder shall be knowledgeable of all Addenda issued and shall 
acknowledge all Addenda in spaces provided on Bid form. Further information 
regarding the Bid documents and the Project may be obtained from the Project 
Manager listed at the end of Section 00020, Invitation for Bids. 

g. Required Items. Bids must include all specified items in this section and be 
submitted in accordance with paragraph No. 7 below. Any add i t i ona l  
requ i rement  to the b id  submi t ta l  i s  spec i f i ed  in  Sect i on  00820.  Any 
corrections to a Bid shall be initialed by the person signing the Bid. 

h. Professional Services. Bidders must secure any required professional services 
that are defined as professional services under the Professional Services Procurement 
Act, Chapter 2254 of the Texas Government Code (for example: registered 
professional land surveyors and professional engineers) using the qualifications based 
selection process prescribed by that chapter.  (Note: It is a violation of State Law to 
solicit Bids for professional services.) 

i. Further Information. Prospective Bidders desiring further information or 
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interpretation of Project Manual or Drawings must make a written request for such 
information to OWNER addressed to the Authorized Contact Person listed in Section 
00020 no later than seven (7) Working Days before Bid opening. Interpretation of 
Project Manual or Drawings will be made by Addendum only and a copy of each 
Addendum will be provided to each person to whom a set of Bid Documents has been 
furnished. Any verbal communications will not be binding on the OWNER. 

 

j. Anti-Lobbying and Procurement. Article 6, Chapter 2-7, Austin City Code, prohibits 
lobbying activities or representations by the Bidder between the date that the 
Invitation for Bid (IFB) is issued and the date of contract execution. The text of the 
pertinent City Ordinance may be viewed 
at http://www.cityofaustin.org/edims/document.cfm?id=161145. 

 
(1) Definitions 

(A)  “Agent” means a person authorized by a bidder to act for or in place 
of bidder, including a person acting at the request of bidder, a person 
acting with the knowledge and consent of a bidder, or a person acting 
with any arrangement, coordination, or direction between the person and 
the bidder. 

(B) "Authorized Contact Person" means the Project Manager listed in Section 
00020, IFB, or other persons specifically identified in the IFB as the contact 
regarding the solicitation, or the authorized contact person’s designee 
during the course of the no-contact period. 

(C) “City Employee” means a person employed by the City. 
(D) “City Official” is defined in Section 2-7-2 of the City Code. 
(E) "No-Contact Period" means the period of time from the date the IFB is 

issued until a contract is executed. If the City withdraws the IFB or rejects 
all bids with the stated intention to reissue the same or a similar IFB for 
the same or similar project, the no-contact period continues during the time 
period between the withdrawal and reissue. 

(F) "Response" means a bid. 
(G) "Respondent" means a bidder. The term "respondent" also includes: 

(i) an  owner,  board  member,  officer,  employee,  contractor,  
subsidiary,  joint enterprise, partnership, agent, lobbyist, or 
other representative of a bidder; 

(ii) a person or representative of a person that is involved in a joint 
venture with the bidder, or a subcontractor in connection with 
the bidder's bid; and 

(iii) a bidder who has withdrawn a bid or who has had a bid 
rejected or disqualified by the City. 

(H) "Representation" means a communication related to a bid to a council 
member, official, employee, or City representative that is intended to or 
that is reasonably likely to: 

(i) provide information about the bid; 
(ii) advance the interests of the bidder; 
(iii) discredit the bid of another bidder; 
(iv) encourage the City to withdraw the IFB; 
(v) encourage the City to reject all of the bids; 
(vi) convey a complaint about a particular bid; or 
(vii) directly or indirectly ask, influence, or persuade any City 

official, City employee, or body to favor or oppose, recommend 
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or not recommend, vote for or against, consider or not 
consider, or take action or refrain from taking action on any 
vote, decision, or agenda item regarding the solicitation. 

(I) “Solicitation” means an opportunity to compete to conduct business with the 
City that requires City Council approval under City Charter Article VII 
Section 15 (Purchase Procedure). 

(J) “City” means Owner. 
 

(2) Restriction on Contacts. 
(A) During a no-contact period, a bidder shall make a representation only 

through the authorized contact person. 
(B) During the no-contact period, a bidder may not make a representation to a 

City official or to a City employee other than to the authorized contact 
person. This prohibition also applies to a vendor that makes a 
representation and then becomes a bidder. 

(C) The prohibition of a representation during the no-contact period applies to a 
representation initiated by a bidder, and to a representation made in 
response to a communication initiated by a City official or a City employee 
other than the authorized contact person.  

(D) If the City withdraws an IFB or rejects all bids with a stated intention to 
reissue the same or similar IFB for the same or similar project, the no-
contact period shall expire after the ninetieth day after the date the IFB is 
withdrawn or all bids are rejected if the IFB has not been reissued during 
the ninety day period.  

(E) The no-contact period shall expire when the first of the following occurs: 
contract is executed or solicitation is cancelled.  

(F) The purchasing officer or the Capital Contracting Office Director may allow 
bidders to make representations to city employees or city representatives in 
addition to the authorized contact person for a solicitation that the 
purchasing officer or the Capital Contracting Office Director finds must be 
conducted in an expedited manner; an expedited solicitation is one 
conducted for reasons of health or safety under the shortest schedule 
possible with no extensions. The purchasing officer’s or Capital Contracting 
Office Director’s finding and additional city employees or city 
representatives who may be contacted must be included in the solicitation 
documents.  

(G) Representations to an independent contractor hired by the City to conduct 
or assist with a solicitation will be treated as representations to a City 
employee. 

(H) A current employee, director, officer, or member of a bidder, or a person 
related within the first degree of consanguinity or affinity to a current 
employee, director, officer or member of a bidder, is presumed to be an 
agent of the bidder for purposes of making a representation. This 
presumption is rebuttable by a preponderance of the evidence as 
determined by the purchasing officer or Capital Contracting Office Director.  

(I) A bidder’s representative is a person or entity acting on a bidder’s behalf 
with the bidder’s request and consent. For example, a bidder may email 
their membership list and ask members to contact council members on the 
bidder’s behalf. The members are then acting per bidder’s request and with 
their consent, and the members have become bidder representatives. 

(3) Permitted Representations 
(A) If City seeks additional information from bidder, the bidder shall submit the 
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representation in writing only to the authorized contact person. The 
authorized contact person will then distribute the written representation in 
accordance with the terms of the IFB. A bidder cannot amend or add 
information to a bid after the bid deadline. 

(B) If bidder wishes to send a complaint to the City, the bidder shall submit the 
complaint in writing only to the authorized contact person. The authorized 
contact person will then distribute a complaint regarding the process to 
members of the city council or members of the City board, to the Capital 
Contracting Office Director, and to all bidders on the IFB. However, the 
Capital Contracting Office Director or purchasing officer shall not permit 
distribution of any complaint that promotes or disparages the qualifications 
of a bidder, or that amends or adds information to a bid. A determination of 
what constitutes promoting or disparaging the qualifications of a bidder or 
constitutes amending or adding information is at the Capital Contracting 
Office Director’s or purchasing officer’s sole discretion. Bid protests are not 
subject to this subsection. Documents related to a bid protest may not be 
forwarded to council under this subsection.  

(C) If a bidder submits a written inquiry regarding an IFB, the authorized contact 
person will provide a written answer and distribute both the inquiry and 
answer to all bidders on the IFB. 

(D) If a bidder does not receive a response from the authorized contact person, 
the bidder may contact the Capital Contracting Office Director or purchasing 
officer as appropriate. 

(E) A bidder may ask a purely procedural question, for example a question 
regarding the time or location of an event, or where information may be 
obtained, of a City employee other than the authorized contact person. This 
provision does not permit a bidder to make suggestions or complaints about 
the contract process that constitute a representation to a City employee 
other than the authorized contact person. Notwithstanding this provision, a 
bidder may not ask a procedural question of a councilmember, a 
councilmember’s aide, or of a City board member except in a meeting held 
under the Texas Government Code, Chapter 551 (Open Meetings Act). 

(F) Article 6 of the City Code allows representations: 
(i) made  at  a  meeting  convened  by  the  authorized  contact  

person,  including meetings to evaluate bids or negotiate a 
contract; 

(ii) required by Financial Services Department protest procedures for 
vendors; 

(iii) made at a Financial Services Department protest hearing; 
(iv) provided to the Small & Minority Business Resources Department 

in order to obtain compliance with Chapter 2-9A-D (the Minority-
Owned and Women-Owned Business Enterprise Procurement 
Program); 

(v) made to the City Risk Management coordinator about insurance 
requirements for a bid; 

(vi) made in public at a meeting held under the Texas Open Meetings 
Act; or 

(vii) made  from  a  bidder’s  attorney  to  an  attorney  in  the  Law  
Department  in compliance with Texas Disciplinary Rules of 
Professional Conduct. 

(G) Communication regarding the solicitation is permitted between or among 
City officials or City employees acting in their official capacity. 

(H) A contribution or expenditure as defined in Chapter 2-2 (Campaign Finance) 
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is not a representation. 

(4) Contract Voidable.  

If a contract is awarded to a bidder who has violated these Anti- Lobbying & 
Procurement provisions, the contract is voidable by the Owner. 

(5) Debarment.  

If a bidder has been disqualified under these provisions more than two times 
in a sixty month period, the purchasing officer shall debar the bidder from 
bidding for a period not to exceed three years, provided the bidder is given 
written notice and a hearing in advance of the debarment. 

k. City’s Minority-Owned and Women-Owned Business Enterprise / 
Disadvantaged Business Enterprise (MBE/WBE or DBE)   Program 
Requirements. Good Faith Efforts. When a bidder cannot achieve the MBE/WBE 
or DBE goals or subgoals established for the project, the bidder must document its 
Good Faith Efforts to meet the goals or subgoals. Good Faith Effort evaluations will 
consider, at a minimum, the bidder’s efforts to do the following: 

(1) Soliciting through at least two reasonable, available and verifiable means 
MBEs/WBEs within the Significant Local Business Presence boundaries at least 
seven (7) business days prior to the bid opening date to allow the MBEs/WBEs 
or DBEs to respond to the bid.  

(2) Providing interested MBEs/WBEs or DBEs adequate information about the bid 
documents and requirements, including addenda, in a timely manner to assist 
them in responding to the bid. 

(3) Negotiating in good faith with interested MBEs/WBEs DBEs that have 
submitted bids to the bidder. 

(4) Publishing notice in a local publication such as a newspaper, trade association 
publication or via electronic/social media.  

(5) Not rejecting MBEs/WBEs or DBEs as being unqualified without sound reasons 
based on a thorough investigation of their capabilities. 

(6) Making economically feasible portions of the work available to MBE/WBE or 
DBE subcontractors and suppliers and to select those portions of the work or 
material needs consistent with the available MBE/WBE or DBE subcontractors 
and suppliers, so as to facilitate meeting the goals or subgoals.  

(7) The ability or desire of the bidder to perform the project work with its own 
organization does not relieve the bidder of the responsibility to make Good 
Faith Efforts.  

(8) Bidders are not required to accept higher quotes in order to meet the goals or 
subgoals. 

(9) Effectively using the services of Minority Person/Women community 
organizations; Minority Person/Women Contractors groups; local, state and 
federal Minority Person/Women business assistance offices; and other 
organizations to provide assistance in solicitation and utilization of MBEs, 
WBEs and/or DBEs.  

(10) In assessing minimum Good Faith Efforts, the OWNER may consider (1) 
whether the bidder sought guidance from the City of Austin Small and 
Minority Business Resources Department (SMBR) on any question regarding 
compliance with these requirements; and (2) the performance of other 
bidders in meeting the goals. 

For additional information, refer to the MBE/WBE or DBE Compliance Program 
Requirements Volume of the Project Manual. 

Rev. 06/01/16 Instructions to Bidders/00100 Page 5 of 15 
 



Bid shopping is not allowed in conjunction with this solicitation and may result in the 
disqualification of prospective bidders and subcontractors. 

 
2. Estimates of Quantities (Unit Price Contracts Only) 

Quantities listed in unit price Bid form are to be considered approximate quantities and will 
be used only for comparison of Bids. Payment to CONTRACTOR will be made only for 
actual quantities of Work performed or materials furnished in accordance with 
Contract and it is understood that quantities may be increased or decreased as provided 
in Section 00700, General Conditions, and as may be modified by Section 00810, 
Supplemental General Conditions. 

 
3. Drawings, Project Manual and Site (s) of Work 

Before submitting a Bid, the Bidder shall carefully examine the Bid Documents, site(s) 
of the proposed Work, soils, and other conditions that may affect the performance of the 
Work to satisfy the Bidder as to character, quality and quantities of Work to be 
performed and materials to be furnished. By submitting a Bid, the Bidder will be 
deemed to have certified that the Bidder has complied with these requirements. If, 
during preparation of the Bid, the Bidder discovers any suspected discrepancies or 
errors, the Bidder must immediately notify the Authorized Contact Person in writing of 
the suspected discrepancy or error. Failure to provide written notice of any suspected 
discrepancies or errors may be cause for rejection of the Bid. 
 
4. Bid Guaranty 

All Bids shall be accompanied by a Bid guaranty in an amount of not less than five percent 
(5%) of the total Bid. If the total Bid amount is $100,000 or less, Bidder has the 
option of providing a cashier's or certified check, made payable to City of Austin 
accompanied by a letter from a surety company indicating that Bidder can be bonded for 
the amount of the Project, or a Bid bond with Power of Attorney attached, issued by a 
solvent surety authorized under laws of the State of Texas and acceptable to OWNER. If 
the total Bid amount exceeds $100,000, the only acceptable Bid guaranty will be a Bid 
bond with Power of Attorney attached, issued by a solvent surety authorized under laws of 
the State of Texas and acceptable to OWNER. 

The Bid guaranty accompanying the Bid of the three (3) apparent low Bidders will be 
retained until Contract is awarded and successful Bidder executes Contract and 
furnishes required bonds and insurance, after which Bid guaranty will be returned to the 
Bidders. All other Bid guaranties will be returned after Bid certification. In the event that 
the Bidder to whom the Contract is awarded fails to timely execute the Contract, the 
Bidder agrees that the OWNER in its discretion may rescind the initial award and award 
the Contract to the next lowest responsible Bidder. 
 
5. Performance and Payment Bonds 

When performance and/or payment bonds are required, each shall be issued in an amount 
equal to the Contract Amount as security for the faithful performance and/or payment 
of all Contractor's obligations under the Contract Documents. Performance and payment 
bonds shall be issued by a solvent corporate surety authorized to do business in the State 
of Texas, and shall meet any other requirements established by law or by OWNER 
pursuant to applicable law. 
 
6. Consideration of Bid Amount 

For purpose of award, after Bids are opened, read aloud, reviewed, and certified, the total 
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amount of the Bid, including accepted Bid alternates, will be considered the amount of 
the Bid. Upon request, certified Bid tabulations will be made available to the public. 
OWNER reserves the right to reject any or all Bids and to waive any minor informality 
in any Bid or solicitation procedure (a minor informality is one that does not affect the 
competitiveness of the Bids). 

 
7. Submission of Bid 

Each Bid must be completed and signed by person(s) authorized to bind individual, 
partnership, firm, corporation, or any other legal entity submitting the Bid, and, shall 
include the following in one envelope furnished by OWNER: 

(a) One copy of Bid form (Section 00300L or 00300U) completed and signed. 
(b) Acknowledgment of receipt of Addenda issued in spaces provided in Bid form. 
(c) Required Bid guaranty.  
(d) Copy of statement of legal entity status, as applicable, including but not limited to, as 

applicable, Statement of Sole Proprietorship, Articles of Partnership or Incorporation 
and resolution, or corporate board minutes, empowering signatory to bind Bidder, 
attested to by an officer of Bidder. The required information is set forth in Section 
00100, Paragraph 15. 

(e) One copy of the Insurance Cost Form (Section 00425A), completed and signed (ROCIP 
projects only). 

(f) One copy of the Affidavit - Prohibited Activities (Section 00440), completed and 
signed. 

(g) One copy of the Nonresident Bidder Provisions (Section 00475), completed and 
signed. 

(h) One copy of the Nondiscrimination Certificate (Section 00630), completed and signed.  
(i) Required information indicated in Drawings or Project Manual. 

Bid must be accompanied by a MBE/WBE or DBE Compliance Plan, signed by the 
authorized representative described above, that should be submitted separately in a 
second envelope furnished by OWNER, or other appropriate packaging accompanied by the 
furnished envelope, prior to the date and time set forth in Section 00020, Invitation for 
Bids. The Compliance Plan forms are included in the MBE/WBE Procurement Program 
Package or DBE Procurement Program Package (a separately bound volume). 

Bid shall include all specified items in this section and be placed in envelopes furnished by 
OWNER, or other appropriate packaging, accompanied by and attached to the OWNER 
furnished envelopes, sealed and clearly identified on outside as a Bid to OWNER, with 
Bidder’s name and address, and project name. Failure to submit Bid appropriately may 
subject Bidder to disqualification.  Bid may be mailed or delivered (in person or by Federal 
Express, Express Mail or other delivery service) to: 

City of Austin 
Capital Contracting Office 
One Texas Center 
505 Barton Springs Rd. 
Suite 1045-C 
Austin, Texas 78704 

When sent by mail, Federal Express, Express Mail, or other delivery service, sealed Bid 
(marked as indicated above) shall be enclosed in an additional envelope, or other 
appropriate packaging, clearly identified on outside as a Bid to OWNER with Bidder’s name 
and address, Project name, and Bid date and time. It is the sole responsibility of the 
Bidder to ensure timely delivery of Bid. OWNER will not be responsible for failure of 
service on the part of the U.S. Post Office, courier services, or any other form of 

Rev. 06/01/16 Instructions to Bidders/00100 Page 7 of 15 
 



delivery service chosen by the Bidder. (See Section 00820, Modifications to Bidding 
Requirements and Contract Forms, for modifications to solicitations without MBE/WBE or 
DBE goals.) 

In submitting its Bid, Bidder certifies that it has not lobbied the City or its officials, 
managers, employees, consultants, or contractors in such a manner as to influence or to 
attempt to influence the bidding process. In the event it reasonably appears that the 
Bidder influenced or attempted to influence the bidding process, the City may, in its 
discretion, reject the Bid. 
 
8. Withdrawal of Bid 
A Bid may be withdrawn by a Bidder, provided an authorized individual of the Bidder 
submits a written request to withdraw the Bid prior to the time set for opening the Bids. 
 
9. Rejection of Bids 

A. The following will be cause to reject a Bid: 

(1) Failure to submit Section 00300 (Bid Form) and signed by an 
individual empowered to bind the Bidder. 

(2) Bids which are not accompanied by acceptable Bid guaranty, with 
Power of Attorney attached, or a letter certifying the Bidder’s ability 
to be bonded, from a surety company, in accordance with Paragraph 
4 above. 

(3) More than one Bid for same Work from an individual, firm, 
partnership or corporation. 

(4) Evidence of collusion among Bidders. 

(5) Sworn testimony or discovery in pending litigation with OWNER 
which discloses misconduct or willful refusal by contractor to 
comply with subject contract or instructions of OWNER. 

(6) Failure to submit MBE/WBE or DBE Compliance Plan in accordance 
with the separately bound volume titled MBE/WBE Procurement 
Program Package or DBE Procurement Program Package. 

(7) Failure to have an authorized agent of the Bidder attend the 
mandatory Pre- Bid Conference, if applicable. 

(8) Bids received from a Bidder who has been debarred or suspended 
by OWNER’s Purchasing Officer. 

(9) Bids received from a Bidder when Bidder or principals are currently 
debarred or suspended by Federal, State or City governmental 
agencies. (Applicable for Bid amounts equal to or in excess of 
$25,000.00). 

(10) Failure to submit any of the items specified above in paragraph 7, 
“Submission of Bid”.   

B. The following may be cause to reject a Bid: 

(1) Poor performance in execution of work under a previous City 
of Austin contract. 

(2) Failure to achieve reasonable progress on an existing City of Austin 
contract. 
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(3) Default on previous contracts or failure to execute Contract after 
award. 

(4) Evidence of failure to pay Subcontractors, Suppliers or employees 
in accordance with Contract requirements. 

(5) Bids containing omissions, alterations of form, additions, 
qualifications or conditions not called for by OWNER, or incomplete 
Bids may be rejected. In any case of ambiguity or lack of clarity 
in the Bid, OWNER reserves right to determine most advantageous 
Bid or to reject the Bid. 

(6) Failure to acknowledge receipt of Addenda. 

(7) Failure to submit any of the items specified below in paragraph 11, 
“Submission of Post Bid Information”.  

(8) Failure to identify a dollar amount (price) of a unit price(s) in the 
00300U 

(9) Failure to submit post-Bid information within the allotted time(s) 
(see paragraph 11 for post-Bid requirements) 

(10) Failure to timely execute Contract after award. 

(11) Previous environmental violations resulting in fines or citations 
by a governmental entity (i.e. U.S. Environmental Protection 
Agency, Texas Commission on Environmental Quality, etc.). 

(12) Safety record as set forth in Section 00410, Statement of 
Bidder's Safety Experience. 

(13) Failure of Bidder to demonstrate the minimum experience required 
as specified in Section 00400 if that Section is included in the 
bidding documents. 

(14) Evidence of Bidder’s lack of sufficient resources, workforce, 
equipment or supervision, if required by inclusion of appropriate 
attachments in Section 00400. 

(15) Evidence of poor performance on previous Projects as documented 
in Owner’s project performance evaluations. 

(16) Unbalanced Unit Price Bid: “Unbalanced Bid” means a Bid, which 
includes a Bid that is based on unit prices which are significantly 
less than cost for some Bid items and significantly more than cost 
for others. This may be evidenced by submission of unit price Bid 
items where the cost are significantly higher/lower than the cost of 
the same Bid items submitted by other Bidders on the project. 

10. Protest Procedures 

The OWNER’s Capital Contracting Office Director has the authority to settle or resolve any 
claim of an alleged deficiency or protest. The procedures for notifying OWNER of an 
alleged deficiency or filing a protest are listed below. If you fail to comply with any of 
these requirements, the Capital Contracting Office Director may dismiss your complaint or 
protest. 

Prior to Bid opening: If you are a prospective Bidder and you become aware of the facts 
regarding what you believe is a deficiency in the solicitation process before the Bid is 
opened, you must notify OWNER in writing of the alleged deficiency before that date, 
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giving OWNER an opportunity to resolve the situation prior to the Bid opening. 

After Bid opening:  If you submit a Bid to OWNER and (1) you have been found non-
responsive, or 
(2) you believe that there has been a deficiency in the solicitation process or the award, 
you have the opportunity to protest the solicitation process or the recommended award as 
follows: 

1. You must file written notice of your intent to protest within four (4) calendar 
days of the date that you know or should have known of the facts relating to the 
protest. If you do not file a written notice of intent within this time, you have 
waived all rights to protest the solicitation process or the award. 

2. You must file your written protest within fourteen (14) calendar days of the date 
that you know or should have known of the facts relating to the protest unless you 
know of the facts before the Bid has been opened. If you know of the facts before 
that date, you must notify OWNER as stated above. 

3. You must submit your protest in writing and must include the following information: 

a. your name, address, telephone, and email address; 

b. the solicitation number and the CIP number, if applicable; 

c. a detailed statement of the factual grounds for the protest, including 
copies of any relevant documents. 

4. Your protest must be concise and presented logically and factually to help with 
OWNER’s review. 

5. When OWNER receives a timely written protest, the Capital Contracting Office 
Director will determine whether the grounds for your protest are sufficient. If the 
Capital Contracting Office Director decides that the grounds are sufficient, the 
Capital Contracting Office will schedule a protest hearing, usually within five (5) 
working days. If the Capital Contracting Office Director determines that your 
grounds are insufficient, you will be notified of that decision in writing.  

6. The protest hearing is informal and is not subject to the Open Meetings Act. The 
purpose of the hearing is to give you a chance to present your case; it is not an 
adversarial proceeding. Those who may attend from OWNER are: representatives 
from the department that requested the purchase, the Law Department, the Capital 
Contracting Office, and other appropriate City staff. You may bring a representative 
or anyone else that will present information to support the factual grounds for your 
protest with you to the hearing.  

7. A decision will usually be made within fifteen (15) calendar days after the hearing.  

8. The Capital Contracting Office Director will send you a copy of the hearing decision 
after the appropriate City staff has reviewed the decision. 

9. When a protest is filed, OWNER usually will not make an award until a decision on 
the protest is made. However, OWNER will not delay an award if the City Manager 
or the Capital Contracting Office Director determines that: 

a. OWNER urgently requires the supplies or services to be purchased, or 

b. Failure to make an award promptly will unduly delay delivery or performance. 

In those instances, the Capital Contracting Office will notify you and make every effort to 
resolve your protest before the award. 
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The protest or notice of intent and the protest shall be submitted in writing to the following 
address: 

City of Austin 
Capital Contracting Office  
ATTN: Capital Contracting Officer  
One Texas Center 
505 Barton Springs Rd. 
Suite 1045-A 
Austin, Texas 78704  
PHONE: 512/974-7141  
 
11. Submission of Post Bid Information 

Prior to determination of the certified low Bidder, the three (3) apparent low Bidders 
must submit to OWNER the following information within three (3) business days of 
receipt of notice of apparent low Bidder status by the OWNER: 

1. One copy of Attachments A-J and any other specifically designated Attachments of 
the Statement of Bidder’s Experience (Section 00400), completed and signed. 
(Unless provided to the contrary in Section 00820 Modifications to Bidding 
Requirements and Contract Forms). 

2. One Copy of the Certificate of Non-Suspension or Debarment (Section 00405), 
completed and signed. (Applicable for Bid amounts equal to or in excess of 
$25,000.00.) 

3. One copy of Section 00410, Statement of Bidder's Safety Experience, including 
required attachments, completed and signed. 

4. One copy of the Title VI Assurances Appendix A (Section 00631), completed and 
signed. 

5. One copy of Exhibit A Federal Provisions (Section 00810A, pages 1-9) completed and 
signed. (Federal projects only) 

6. Such other information as is required to evaluate Bid or Bidder. 

Upon  notification  of  status  as  certified  low  Bidder, Bidder  shall  submit  the  following 
information to OWNER within three (3) business days:  

1. Letter(s)  of  intent  between  Bidder  and  all  subcontractor(s)  and  all  supplier(s) 
identified in the MBE/WBE Compliance Plan.  

2. Section 00425B, VII Subcontractor Affidavit of Receipt and Provision of ROCIP 
Information (for Subcontractor(s) of all tiers identified in the MBE/WBE Compliance 
Plan). For ROCIP projects. 

3. Such other information as required. (Note: OWNER reserves the right to solely 
determine whether the comparable experience documentation provided by the 
Bidder is sufficient and relevant to the Work described in the Contract 
Documents for the Bidder to be considered a responsible Bidder. In addition, the 
Bidder acknowledges and agrees that the failure to timely provide the additional 
information required by this section will result in a determination that, for the 
purposes of this solicitation, the Bidder has not provided sufficient information for 
the OWNER to be able to determine that the Bidder is a responsible Bidder.) 

 
12. Award and Execution of Contract 
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OWNER will process Bids expeditiously. Award of Contract will be to the lowest, 
responsible Bidder meeting all requirements of the Bid Documents. OWNER may not 
award Contract to a nonresident Bidder unless the nonresident underbids the lowest Bid 
submitted by a responsible resident Bidder by an amount that is not less than the 
amount by which a resident Bidder would be required to underbid the nonresident 
Bidder to obtain a comparable contract in the state in which the nonresident’s 
principal place of business is located. 

Award of Contract will occur within the period identified on the Bid form, unless mutually 
agreed between the parties. Capital Contracting Office Director shall submit 
recommendation for award to the City Council for those project awards requiring City 
Council action. Contract will be signed by City Manager or his/her designee after award 
and submission of required documentation by Bidder. Contract will not be binding upon 
OWNER until it has been executed by both parties. OWNER will process the Contract 
expeditiously. However, OWNER will not be liable for any delays prior to the award or 
execution of Contract. 

Upon contract award, the selected Bidder must submit either their existing or an updated 
personnel policy (on letterhead) documenting conformity with City Code, Chapter 5-
4, § 5-4-2. If the company does not submit a copy of their personnel policy 
incorporating the non-discrimination policy, the City of Austin Nondiscrimination Policy 
(Section 00630) will be considered the Bidder’s nondiscrimination policy. 

In any case of ambiguity or lack of clarity in the Bid, OWNER reserves the right to 
determine the most advantageous Bid or to reject the Bid. 

Notwithstanding anything in this Section 00100 to the contrary, the OWNER may award a 
contract for construction services in an amount of less than $100,000 to a bidder whose 
principal place of business is in the City of Austin and whose bid is within 5% of the 
lowest bid price received from a bidder whose principal place of business is not within 
the City of Austin, if the City finds that the local bidder offers the City the best 
combination of contract price and additional economic development opportunities for the 
City created by the contract award including the employment of resident of the City and 
increased tax revenues to the City. 
 
13. Partnering 

In order to complete the Work in a manner that is most beneficial to the OWNER and 
CONTRACTOR, OWNER and CONTRACTOR may form a “Partnering Team”, which will 
include the E/A, and any major Subcontractors. This partnering relationship will draw on 
the strength of all parties to identify and achieve mutual goals. The objectives of this 
partnering relationship are effective and efficient communication and Contract 
performance, which is intended to ensure that the Project is completed within budget, 
on schedule, and in accordance with the Drawings and Specifications and other 
Contract requirements. While the partnering relationship will be multilateral in makeup 
and participation will be totally voluntary, the OWNER and CONTRACTOR agree to 
cooperate and use reasonable good faith efforts to discuss and resolve any and all Project 
issues and disputes. Section 01100, Special Project Procedures and/or Section 01200, 
Project Meetings contain additional information regarding the intent of the partnering 
relationship and responsibilities of the entities entering into the partnering charter. 
 
14. ROCIP Requirements 

If the insurance on this Project will be under the Rolling Owner Controlled 
Insurance Program (ROCIP), the Bidder is directed to Section 00810, Supplemental 
General Conditions, Section 00820, Modifications to Bidding Requirements and Contract 
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Forms, and the Project Safety Manual included with these contract documents for 
information and bidding requirements.  

The Insurance Cost Form, Section 00425A, Rolling Owner Controlled Insurance Program 
Information Section 00425B, VI Contractor Affidavit of Receipt and Provision of ROCIP 
Information must be accurately completed and submitted with the Bid to indicate 
insurance removed from Base Bid and Alternates. CONTRACTOR shall remove from 
the Bid the cost of insurance for the CONTRACTOR and Subcontractors of all tiers 
working on site.  

The Statement of Bidder’s Safety Experience, Section 00410, must be accurately 
completed and submitted with the Bid.  

The Rolling Owner Controlled Insurance Program Information, Section 00425 B, VII 
Subcontractor Affidavit of Receipt and Provision of ROCIP Information for subcontractor(s) 
of all tiers identified in the MBE/WBE Compliance Plan must be accurately completed and 
submitted as a post bid submittal and further Subcontractor Affidavits must be submitted 
throughout the duration of the Contract as Subcontractor(s) are added. 
 
15. Signature Requirements 

The Bid and any subsequent supporting Bid documents and Contract must be executed 
in the Bidder’s full name and legal entity status by an authorized representative of the 
Bidder and accompanied by sufficient documentation, which clearly indicates not only 
the legal name and entity status of Bidder, but also the capacity and authority of the 
person signing on behalf of Bidder. Accordingly, a partnership/joint venture must file its 
partnership/joint venture agreement, a corporation must file its articles and bylaws, 
a limited liability company must file its certificate of organization and article of 
organization and regulations, and a limited partnership must file not only limited 
partnership agreement and the certificate of limited partnership, but also the 
documentation for its general partner, and any Bidder must file a copy of any assumed 
name certificate, or such limited portion of such documents reasonably establishing 
signature authority.  

The following samples show the entity information and signature requirements that will 
apply to all Bid and contract execution documents for the type of entity indicated: 

1. Individual/Sole Proprietor (sample) 

The individual/sole proprietor must sign the document in his or her personal 
capacity or in any assumed name capacity accompanied by a copy of any assumed 
name certificate. 

Name of Contractor (d/b/a, if appropriate), a sole 

proprietor By:                                

Printed Name:   
 

2. Partnership/Joint Venture (sample) 

A partner/joint venturer must sign the document in his or her capacity as a 
partner/joint venturer and in any assumed name capacity accompanied by a 
copy of the assumed name certificate, if any, and a copy of the partnership or 
joint venture agreement, as applicable, with additional documentation, if 
necessary, establishing the authority of the signatory individual. 

Name of Partnership/Joint Venture, a Texas Partnership/JV, as 
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appropriate By:    

Printed or Typed Name:    

Title: (Partner, managing partner, venturer, 
managing venturer, as approp.) 
Authorized Representative 

 
3. Corporation (sample) 

An authorized officer or agent of the corporation must sign the documents on 
behalf of the corporation in his or her capacity as the authorized representative 
of the corporation accompanied by a copy of a corporate resolution and minutes 
granting such authority with a certificate of an officer of the corporation as to 
the authority of the signatory to bind the CONTRACTOR signed and dated no 
more than one week before the date of execution of the document. 

Name of Contractor, Inc. or Co., a Texas corporation, as 

appropriate By:                                            

Printed or Typed Name:     

Title: _(Officer or Agent (as 
appropriate)) Authorized Representative 

 
 

4. Limited Liability Company (sample) 

An authorized manager or member of the LLC must sign the document in his or 
her capacity as a manager or member accompanied by a copy of the LLC’s 
certificate of organization and articles of organization and regulations evidencing 
such person’s signatory authority. 

Name of Contractor, L.L.C., a Texas limited liability company, 

as appropriate By: _, 

Printed or Typed Name:   

Title: , (Manager or Member (as 
appropriate)) Authorized Representative 

 
 

5. Limited Partnership (sample) 

The general partner of a limited partnership must execute the documents on 
behalf of the limited partnership, accompanied by copy of the limited partnership 
agreement and the certificate of limited partnership. In addition, the signatory 
must sign the documents in his or her capacity as an authorized officer or agent 
of the corporation or member or manager of the LLC, as appropriate, 
accompanied by a copy of the corporate or LLC documentation stipulated above. 

Name of Contractor, Ltd., a Texas limited partnership, as 

appropriate By: Name of General Partner (usually a 

Texas corporation or an L.L.C.) By:                                          

Printed or Typed Name:    

Title: Officer or Agent of 
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Corporation or LLC Authorized Representative 
 

16. Contractor Evaluation 

The Owner will review and evaluate the Contractor’s Work and performance on the 
Project and provide the Contractor with a written Contractor Evaluation Report in 
accordance with City of Austin Administrative Rule R161-13.37. Rule R161-13.37 
provides an appeal process. 

http://www.austintexas.gov/department/contract-management 

 

17. Texas Ethics Commission Certificate of Interested Parties Disclosure Form 

(1) Definitions: 

(A) “Interested Party” – means a person who has a controlling interest in a Business 
Entity with whom the Owner contacts or who actively participates in facilitating 
the Contract or negotiating the terms of the Contract, including a broker, 
intermediary, adviser, or attorney for the Business Entity. 

(B) “Business Entity” – means any entity recognized by law through which business is 
conducted, including a sole proprietorship, partnership, or corporation. 

(2) As a condition to entering the Contract, the Business Entity constituting the 
successful Bidder must provide a Texas Ethics Commission Certificate of Interested 
Parties Form to the Owner at the time the Business Entity/Bidder submits the signed 
Contract to the Owner in full compliance with the following requirements under which 
the successful Bidder shall: 

 
(i) go to the Ethics Commission’s website (www.ethics.state.tx.us), 
 
(ii)  complete the  “Interested Parties” information, in accordance with the requirements 
of the Texas Ethics Commission Rules published at Title 1, Part 2, Chapter 46, of the Texas 
Administrative Code and available on the referenced website,  
 
(iii) include the City’s contract identification number,  
 
(iv) include a short description of the goods or services to be used by the City, and  
 
(v)  indicate whether each interested party has a controlling interest in the business 
entity, is an intermediary in the contract for which the disclosure is being filed, or both. 
  

(3) In accordance with the Commission Rules, the Certificate of Filing and completed 
Certificate of Interested Parties must be (i) printed, (ii) signed by an authorized agent of 
the business entity, and (iii) submitted to the City at the time of the submission of the 
signed contract to the City.  The City then must notify the Ethics Commission in electronic 
format of receipt of the document within 30 days of contracting and the Commission will 
make the disclosure of interested parties available to the public on its website. 

 
 
End  
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Depending on Project requirements, OWNER may have obtained geotechnical information, which 
may include laboratory test results and logs of borings from geotechnical consultants.  That 
information will be included in this section and/or on the Drawings.  The CONTRACTOR shall be 
familiar with the subsurface materials and conditions on the Project and shall be knowledgeable of 
how they will affect the Work.   The following is a partial listing of sources of information available 
to the CONTRACTOR about subsurface materials and conditions:  the geotechnical information 
provided by the OWNER; geologic maps, publications and reports available from the University of 
Texas Bureau of Economic Geology at the J.J. Pickle Research Center in Austin, Texas; 
subcontractors familiar with local ground conditions; and, local consulting geologists and 
geotechnical engineers.  The CONTRACTOR may make their own subsurface investigations. 
 
Whisper Valley Interceptor and Wastewater Treatment Plant, dated June 12, 2012, prepared by 
Raba Kistner Consultants, Inc. is attached.  The requirements in the Drawings and Specifications 
shall be used in the event of a conflict between this report and the Drawings and Specifications. 
 
This report is included in Volume 2 of the Project Manual – Geotechnical Engineering Study. 
 
End 
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Bidding Requirements, Contract Forms and Conditions of the Contract 
LUMP SUM BID FORM 

Section 00300L 

City Manager 
Austin, Texas 

The undersigned, in compliance with the Invitation for Bids for construction of the following 
Project: Taylor Lane 0.1 MGD Wastewater Treatment Plant Project  

(CIP ID# 3353.095) (IFB# 6100 CLMC600) for the City of Austin, Texas, having examined the 
Project Manual, Drawings and Addenda, the site of the proposed Work and being familiar with all of 
the conditions surrounding construction of the proposed Project, having conducted all inquiries, 
tests and investigations deemed necessary and proper; hereby proposes to furnish all labor, 
permits, material, machinery, tools, supplies and equipment, and incidentals, and to perform all 
Work required for construction of the Project in accordance with the Project Manual, Drawings and 
Addenda within the time indicated for the lump sum price of: 

MINIMUM WAGES: Workers on Project shall be paid not less than wage rates, including fringe 
benefits, as published by the Department of Labor (DOL) for Building Construction and Heavy and 
Highway Trades “AS APPLICABLE” and/or the $13.03 minimum Wage required by City of Austin 
Ordinance No.  20160324-015, whichever is higher. The Total Minimum Wage required can be met 
using any combination of cash and non-cash qualified fringe benefits provided the cash component 
meets or exceeds the $13.03 minimum wage required. 

EXCAVATION SAFETY SYSTEMS UNIT PRICES:  The undersigned Bidder agrees that the Base 
Bid for the Work includes the following amounts in the Bid for excavation safety systems as 
specified in Item Number 509S of the Specifications and in case of an authorized adjustment to the 
scope of Work, the following unit price(s) will be used in adjusting the Contract Amount: 

Quantity Unit Item Description Unit Price Amount 

4,500 LF  Trench Safety systems $_________ $______________ 

TOTAL BID....................................................................................... =     $ __________ 
(Bid includes Allowances and Excavation Safety Systems Unit Prices, if applicable.) 

BID GUARANTY:  A Bid guaranty must be enclosed with this Bid, as required in Section 00020, in 
the amount of not less than five percent (5%) of the total Bid.  Following the Bid opening, 
submitted Bids may not be withdrawn for a period of (90) Calendar Days.  Award of Contract will 
occur within this period, unless mutually agreed between the parties.  The Bid guaranty may 
become the property of the OWNER, or the OWNER may pursue any other action allowed by law, if: 

• Bidder withdraws a submitted Bid within the period stated above;

• Bidder fails to submit the required post Bid information within the period specified in Section
00020 or 00100, or any mutually agreed extension of that period; or

• Bidder fails to execute the Contract and furnish the prescribed documentation (bonds,
insurance, etc.) needed to complete execution of the Contract within five (5) Working Days
after notice of award, or any mutually agreed extension of that period.
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TIME OF COMPLETION:  The undersigned Bidder agrees to commence work on the date specified 
in the written "Notice to Proceed" to be issued by the OWNER and to substantially complete 
construction of the improvements, as required by the Project Manual, Drawings and Addenda for 
the Work within one hundred fifty (150) Calendar Days.  If a Substantial Completion date has 
been specified, the Bidder further agrees to reach Final Completion within thirty (30) 
Calendar Days after Substantial Completion as required by the Project Manual, Drawings 
and Addenda for the work.  The Bidder further agrees that should the Bidder fail to 
substantially complete the Work or to finally complete the Work within the number of days 
indicated in the Bid or as subsequently adjusted, Bidder shall pay the liquidated damages for each 
consecutive day thereafter as provided below; unless the OWNER elects to pursue any other action 
allowed by law. 

WAIVER OF ATTORNEY FEES:  In submitting its bid, in consideration for the waiver of its right to 
attorney’s fees by the OWNER, the Bidder knowingly and intentionally agrees to and shall waive the 
right to attorney’s fees under Section 271.153 of the Texas Local Government Code in any 
administrative proceeding, alternative dispute resolution proceeding, or litigation arising out of or 
connected to any Contract awarded pursuant to this solicitation process. 

LIQUIDATED DAMAGES:  The Bidder understands and agrees that the timely completion of the 
described Work is of the essence.  The Bidder and OWNER further agree that the OWNER’s actual 
damages for delay caused by failure to timely complete the Project are difficult, if not impossible to 
measure.  However, with respect to the additional administrative and consultant costs to be 
incurred by OWNER, the reasonable estimate of such damages has been calculated and agreed to 
by OWNER and Bidder.  Therefore, the Bidder and the OWNER agree that for each and every 
Calendar Day the Work or any portion thereof, remains incomplete after the Substantial 
Completion date as established by the above paragraph, "Time of Completion", payment will be 
due to the Owner in the amount of one thousand dollars ($ 1,000.00) per Calendar Day as 
liquidated damages, not as a penalty, but for delay damages to the OWNER.  If both Substantial 
and Final Completion dates have been specified, the Bidder and the OWNER further agree 
that for each and every Calendar Day the Work or any portion thereof, remains 
incomplete after the Final Completion date as established by the above paragraph, "Time 
of Completion", payment will be due to the OWNER in the amount of one thousand 
dollars    ($ 1,000.00) per Calendar Day as liquidated damages, not as a penalty, but for 
delay damages to the OWNER. Such amount shall be deducted by the OWNER from any 
Contract payment due.  In the event of a default or breach by the CONTRACTOR and demand is 
made upon the surety to complete the project, in accordance with the Contract Documents, the 
surety shall be liable for liquidated damages pursuant to the Contract Documents in the same 
manner as the CONTRACTOR would have been. 

OWNER reserves the right to reject any or all Bids and to waive any minor informality in any Bid or 
solicitation procedure (a minor informality is one that does not affect the competitiveness of the 
Bidders). 

The undersigned acknowledges receipt of the following addenda: 

 Addendum No. 1 dated _________________ Received ______________________ 

 Addendum No. 2 dated _________________ Received ______________________ 

 Addendum No. 3 dated _________________ Received ______________________ 

 Addendum No. 4 dated _________________ Received ______________________ 

BID DOCUMENT EXECUTION AND ACKNOWLEDGEMENT:  

The undersigned Bidder certifies that he/she has read and understands the Section 
00020 Invitation for Bids, the Section 00100 Instructions to Bidders, and all other 



Lump Sum Bid Form / 00300L 

Rev. Date 06/01/16 Lump Sum Bid Form / 00300L Page 3 of 4 

requirements applicable to the bidding process provided in the Bid and Contract 
Documents.   
 
Bidder will initial each of the blanks set forth below to represent and certify that 
the Bidder has completed, executed, and enclosed the corresponding supplemental 
Bid Documents with its Bid.   
 
Bidder acknowledges and agrees by its signature below that in addition to 
any signatures required to be set forth in the following supplemental Bid 
Documents, Bidder is bound to the terms and conditions of each of the 
following documents, which are incorporated herein by reference: 
 

____ 00440 Affidavit - Prohibited Activities 

____ 00475 Nonresident Bidder Provisions 

____ 00630 Non-Discrimination and Non-Retaliation Certificate 
(NOTE: THIS FORM MUST STILL BE SEPARATELY SIGNED AND 
PROPERLY NOTARIZED) 

____ MBE/WBE Compliance Document 

 

https://austintexas.gov/sites/default/files/files/Contract_Management/Construction_Bid_Docs/00440__10-19-15_.doc
https://austintexas.gov/sites/default/files/files/Contract_Management/Bid_Tabs/00475__05-11-15_.doc
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________________________________ _____________________________________________ 
Secretary, *if Bidder is a Corporation                       Bidder 

                                                                      
      _____________________________________________ 
(Seal)                                                               Authorized Signature 

                                                                    
     _____________________________________________ 
       Title 

 

                                                                      
      _____________________________________________ 
                                                                           Date 

 

_____________________________________________ 

 

_____________________________________________ 
   Address 

 

_____________________________________________ 
Telephone Number / FAX Number 

 

      _____________________________________________ 
      Email Address for Person Signing Bid 

 

      _____________________________________________ 
      Email Address for Bidder’s Primary Contact Person 

 

* Copy of Corporate Resolution and minutes with  certificate of officer of Bidder as to authority of 
signatory to bind Bidder is to be signed and dated no earlier than one week before Bid date, and 
attached to this document.           
      

End 
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.Bidding Requirements, Contract Forms and Conditions of the Contract 
STATEMENT OF BIDDERS EXPERIENCE 

Section 00400 

Project Name:  Taylor Lane 0.1 MGD Wastewater Treatment Plant     

IFB Number:   __IFB6100 CLMC600_________ ___________________________  

CIP ID Number: _3353.095_____________________________________    

 

Bidder’s Name: _______________________________________     

Bidder must complete all Attachments to Section 00400 clearly and comprehensively.  If 
necessary, responses may be continued on separately attached sheets. 

To be considered a responsive and responsible bidder, the apparent three (3) low Bidders must 
complete and submit within three (3) working days of notification of low bidder status Attachments 
A through I in accordance with Article 11, Section 00100.  Any information in Attachments A 
through I that indicates the Bidder or a “Subcontractor” is not responsible or that might negatively 
impact a Bidder’s ability to complete the Work within the Contract Time and for the Contract Price 
may result in the Bid being rejected.   

The Bidder is responsible for the accuracy and completeness of all of the information provided by 
the Bidder or a proposed Subcontractor in response to this Invitation for Bids.  
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POST-BID SUBMITTALS 

ATTACHMENT A – BIDDER’S INFORMATION 

ATTACHMENT B – EXPERIENCE REQUIREMENTS (GENERAL CONTRACTOR) 

ATTACHMENT C – PROJECT MANAGER AND SUPERINTENDENT EXPERIENCE  

ATTACHMENT D– EXPERIENCE REQUIREMENTS (SPECIFIC CONSTRUCTION OR 
TECHNICAL EXPERIENCE) 

ATTACHMENT E – AVAILABLE EQUIPMENT 

ATTACHMENT F – AVAILABLE WORKFORCE 

ATTACHMENT G – CURRENT PROJECTS 

ATTACHMENT H – COMPLETED PROJECTS 

ATTACHMENT I – BIDDER’S AUTHENTICATION 
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ATTACHMENT A 

BIDDER’S INFORMATION 

(Complete and return within three (3) days of notification of the three (3) low bidders’ status) 

 

IFB Number: IFB6100 CLMC600 

CIP ID Number: 3353.095 

 

A. Name of Bidder:          

 

B. Bidder’s Permanent Address:        

 

C. Bidder’s Phone No.: (           ) _______-_____________ 

 

D. Number of years in business under current company name:     

 

(Note:  Bidder must have been in existence for a minimum of one (1) year under its 
current company name.  Changes in company name during the experience period are 
acceptable, if the continuity of the company can be demonstrated.  Attach separate 
documentation, if applicable.) 

 

If Bidder answers “YES” for any of questions D through G, Bidder must 
attach separate sheets with a brief description or explanation of the answer 
and provide pertinent contact information (parties’ names, addresses and 
telephone numbers). 

 

E. Has the Bidder ever defaulted on a contract?      

YES  (      )  NO  (    )  

 

F. Are there currently any pending judgments, claims, or lawsuits 
against the Bidder?   

YES  (      )  NO  (     )  

 

G. Does Bidder currently have any pending claims, judgments or 
lawsuits against any prior client? 

  YES  (      )  NO  (     )  

 

H. Is the Bidder or its principals involved in any bankruptcy or 
reorganization proceedings?  

  YES  (      )  NO  (     )  
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ATTACHMENT B 

EXPERIENCE REQUIREMENTS (GENERAL CONTRACTOR) 

(Complete and return within three (3) days of notification of the three (3) low bidders’ status) 

IFB Number: IFB6100 CLMC600 

CIP ID Number: 3353.095 

 

GENERAL CONTRACTOR EXPERIENCE  

Bidder must list and describe Bidder’s (not proposed subcontractors') construction 
experience as a general contractor for a minimum of three (3) successfully 
completed projects of comparable size, scope and complexity to the Work described 
in the Contract Documents.  Bidders should refer to the 1.2 Description of Work 
section in contract document 01010 Summary of Work to determine what is 
reasonably comparable.  Decisions on “comparability” are at the complete discretion 
of the OWNER. 

Bidder must have completed the projects within the past five (5) years.  

 



Bidders Experience / 00400 

Rev. Date 06/01/16                     Bidders Experience / 00400                                 Page 5 of 15 
 

PROJECT NO. 1: 

Name of Project:          

Location:      

OWNER’s Name and Address:         

OWNER’s Contact Person (Print):         

Phone/Fax No.:    /   

Initial Contract Price:                      

Final Contract Price:                                      

Contract Start Date:           (Date of Notice To Proceed) 

Contract Time:     (  ) Calendar Days (  ) Working Days 

Contract Substantial Completion Date:         

Actual Substantial Completion Date:         

If contract time extensions were added to the contract as a result of Bidder’s 
responsibilities, provide a short explanation of each. 

             

             

             

Project Description and why it is comparable to this Contract: 
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PROJECT NO. 2: 

Name of Project:          

Location:      

OWNER’s Name and Address:         

OWNER’s Contact Person (Print):    _______________________ 

Phone/Fax No.:  /   

Initial Contract Price:                      

Final Contract Price:                                      

Contract Start Date:           (Date of Notice To Proceed) 

Contract Time:     (  ) Calendar Days (  ) Working Days 

Contract Substantial Completion Date:         

Actual Substantial Completion Date:         

If contract time extensions were added to the contract as a result of Bidder’s 
responsibilities, provide a short explanation of each. 

             

             

             

Project Description and why it is comparable to this Contract: 
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PROJECT NO. 3: 

Name of Project:          

Location:      

OWNER’s Name and Address:         

OWNER’s Contact Person (Print):     _______________ 

Phone/Fax No.:  /   

Initial Contract Price:                      

Final Contract Price:                                     

Contract Start Date:           (Date of Notice To Proceed) 

Contract Time:     (  ) Calendar Days (  ) Working Days 

Contract Substantial Completion Date:         

Actual Substantial Completion Date:         

If contract time extensions were added to the contract as a result of Bidder’s 
responsibilities, provide a short explanation of each. 

             

             

             

Project Description and why it is comparable to this Contract: 
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 ATTACHMENT C 

PROJECT MANAGER & SUPERINTENDENT EXPERIENCE 

(Complete and return within three (3) days of notification of the three (3) low bidders’ status) 

 

IFB Number: IFB6100 CLMC600 

CIP ID Number: 3353.095 

 

Bidder must attach resumes for the Project Manager and Superintendent who will be 
assigned to this project.  The resumes must demonstrate that these individuals have 
worked on at least three (3) similar, successfully completed projects in the capacity 
of Project Manager or Superintendent, or other responsible supervisory capacity, as 
applicable, during the last 10 years. 

 

 

Project Manager (name): ____________________________________ 

 

Superintendent (name): _____________________________________ 

 

 

(Insert Resumes & Experience) 
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 ATTACHMENT D 

(Complete and return within three (3) days of notification of the three (3) low bidders’ status) 

 

SPECIFIC CONSTRUCTION EXPERIENCE (GENERAL CONTRACTOR OR 
SUBCONTRACTOR PERFORMING THE WORK) 

Bidder must provide the following project history information for each Construction 
Experience requirement listed below. OWNER may in its reasonable discretion deem 
the provided experience information insufficient and reject the Bid.  

For each Construction Experience item listed below, list and describe the applicable 
Construction Experience for a minimum of three (3) successfully completed projects 
of comparable size, scope, and complexity to the Work described for this project. 
Comparability requirements may be spread among the three (3) projects per item 
submitted, e.g. One Project may demonstrate comparable size, another Project may 
demonstrate comparable scope and another may demonstrate comparable 
complexity. Decisions on “comparability” are at the complete discretion of the 
OWNER. 

The Work must have been performed within the past five (5) years.  

Bidder must provide all requested information in a complete, clear, and accurate 
manner. If necessary, additional information may be provided on separate attached 
sheets. Failure to provide any requested information may cause the Bid to be 
rejected by OWNER as non-responsive. 

If the Bidder proposes to fulfill any specific construction experience requirement with 
subcontracted resources, the applicable Subcontractor must be included in the 
Bidder’s Original MBE/WBE Compliance Plan. Failure to include subcontractors on the 
MBE/WBE Compliance Plan may render your bid non-responsive.  

      
 

 

 

SPECIFIC CONSTRUCTION EXPERIENCE ITEMS REQUIRED: 

ITEM 1. Furnish and/or installation of Furnish and/or installation of water or 
wastewater treatment unit 

ITEM 2. Furnish and/or installation of chemical feed system 

ITEM 3. Furnish and/or installation of electrical components and controls 

The Bidder shall complete and duplicate the following specific Construction 
Experience Form as required to provide the requested documentation for a minimum 
of three (3) successfully completed projects for each of the above specific 
Construction Experience requirements. 
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CONSTRUCTION EXPERIENCE DOCUMENTATION FORM 

EXPERIENCE ITEM NUMBER: __________ 

Project Number: __________  

Does Bidder plan to self perform this work? YES (_____) NO (_____) 

If “NO”, provide the following Subcontractor information: 

Company Name: ________________________________________________ 

Permanent Address: _____________________________________________ 

Phone Number: _________________________________________________ 

Number of years Subcontractor has been in business under current company 
name: __________________   

Name of Project:          

Location:      

OWNER’s Name:         

OWNER’s Address:         

OWNER’s Contact Person (Print):     _______________ 

Phone/Fax No.:  /   

Initial Contract Price:                      

Final Contract Price:                                      

Contract Start Date:           (Date of Notice To Proceed) 

Contract Time:     (  ) Calendar Days (  ) Working Days 

Contract Substantial Completion Date:         

Actual Substantial Completion Date:         

If contract time extensions were added to the contract as a result of Bidder’s 
responsibilities, provide a short explanation of each. 

             

             

             

Project Description and why it is comparable to the size, scope, and/or complexity 
for this item: 
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ATTACHMENT E 
 

AVAILABLE EQUIPMENT LIST 
(Complete and return within three (3) days of notification of the three (3) low bidders’ status) 

 
 

Name of Bidder:  ______________________________________________ 

IFB Number: IFB6100 CLMC600 

CIP ID Number: 3353.095 

 

Provide a list of equipment that is available to the CONTRACTOR or its 
Subcontractor(s) and is specifically intended to be used on the Work under 
this Contract. Also indicate whether the equipment is owned or will be 
leased by the CONTRACTOR and/or Subcontractor(s).   
 

EQUIPMENT OWNED OR 
LEASED 

COMMITTED 
TO ANOTHER 

PROJECT? 

(Yes   /   No) 

AVAILABLE / 
RELEASE 

DATE 

    

    

    

    

    

    

    

    

    

    

    

    

Use additional pages, as necessary 
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ATTACHMENT F 
 

AVAILABLE WORKFORCE 
(Complete and return within three (3) days of notification of the three (3) low bidders’ status) 

 

Name of Bidder:  ______________________________________________ 

IFB Number: IFB6100 CLMC600 

CIP ID Number: 3353.095 

Provide a list of the available workforce for the various disciplines and 
crafts required for the Work on this Project, including the number of work 
crews, and number and worker classification for each equipment operator, 
mechanic, and laborer for that portion of the Work that Bidder will actually 
perform.   

Number of Anticipated Work Crews:  ________ 
 

DISCIPLINE OR CRAFT NO. OF 
EMPLOYEES 

COMMITTED TO 
ANOTHER 
PROJECT? 

(Yes  /  No) 

AVAILABLE / 
RELEASE DATE 

Professional (CPECS) 

  

   

Superintendent 

 

   

Skilled Workers (concrete) 

 

   

Skilled Workers (pipeline) 

 

   

Skilled Workers 
(electrical) 

   

Equipment Operators 

 

   

Other 

 

   

Other 

 
Use additional pages, as necessary 
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ATTACHMENT G 
 

CURRENT PROJECT LISTING (INCLUDING ALL CITY OF AUSTIN PROJECTS) 
(Complete and return within three (3) days of notification of the three (3) low bidders’ status) 

 

Name of Bidder:  ______________________________________________ 

IFB Number: IFB6100 CLMC600 

CIP ID Number: 3353.095 

Provide a list of all current projects, including all City of Austin projects.   
Include the following for all jobs that Bidder is currently committed to or 
has currently underway:  brief statement regarding the job type; estimated 
project duration; project contact; and project description.   

Name of Project:        Location:     

Type of Job:       City of Austin Job?   Yes   /   No 

Project Start Date:      Estimated Completion Date:    

Project Contact:       

Brief Description:            

             

Name of Project:        Location:     

Type of Job:       City of Austin Job?   Yes   /   No 

Project Start Date:      Estimated Completion Date:    

Project Contact:       

Brief Description:            

             

Name of Project:        Location:     

Type of Job:       City of Austin Job?   Yes   /   No 

Project Start Date:      Estimated Completion Date:    

Project Contact:       

Brief Description:            

             

 

Name of Project:        Location:     

Type of Job:       City of Austin Job?   Yes   /   No 

Project Start Date:      Estimated Completion Date:    

Project Contact:       

Brief Description:            

             
Use additional pages, as necessary
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ATTACHMENT H 

COMPLETED PROJECTS (INCLUDING ALL CITY OF AUSTIN PROJECTS) 

(Complete and return within three (3) days of notification of the three (3) low bidders’ status) 

Name of Bidder:  ______________________________________________ 

IFB Number: IFB6100 CLMC600 

CIP ID Number: 3353.095 

Provide a list of all completed projects, including all City of Austin projects 
that Bidder has completed in the past five (5) years by calendar year (or life 
of company if less than five (5) years).   Include the following:  a brief 
statement regarding the job type, the estimated project duration, project 
contact, and project description.   

Calendar Year of                          

Name of Project:        Location:     

Type of Job:       City of Austin Job?  Yes   /   No 

Project Duration:      Project Contact:      

Brief Description:            

             

             

Name of Project:        Location:     

Type of Job:       City of Austin Job?  Yes   /   No 

Project Duration:      Project Contact:      

Brief Description:            

             

             

Name of Project:        Location:     

Type of Job:       City of Austin Job?  Yes   /   No 

Project Duration:      Project Contact:      

Brief Description:            

             

             

Name of Project:        Location:     

Type of Job:        City of Austin Job?  Yes   /   No 

Project Duration:      Project Contact:      

Brief Description:            

             

             
Use additional pages as necessary to achieve a representative listing covering 5 years 
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ATTACHMENT I 

BIDDERS AUTHENTICATION  

(Complete and return within three (3) days of notification of the three (3) low bidders’ status) 

 

Name of Bidder:  ______________________________________________ 

IFB Number: IFB6100 CLMC600 

CIP ID Number: 3353.095 

 

THE STATE OF TEXAS 

COUNTY OF TRAVIS 

 

I certify that my responses and the information provided in Attachments A-H are 
true and correct to the best of my personal knowledge and belief and that I have 
made no willful misrepresentations in this Section, nor have I withheld any relevant 
information in my statements and answers to questions.  I am aware that any 
information given by me in this Section may be investigated and I hereby give my 
full permission for any such investigation and I fully acknowledge that any 
misrepresentations or omissions in my responses and information may cause my bid 
to be rejected. 

 

Bidder's full name and entity status: 

 

__________________________________________ 
Company’s Name 

 

         
Signature, Authorized Representative of Bidder 
 

         
Title 
 
 
         

Date 
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Bidding Requirements, Contract Forms and Conditions of the Contract 
CERTIFICATE OF NON-SUSPENSION OR DEBARMENT 

Section 00405 

The City of Austin is prohibited from contracting with or making prime or sub-awards to parties 
that are suspended or debarred or whose principals are suspended or debarred from Federal, 
State, or City of Austin Contracts. Covered transactions include procurement contracts for goods or 
services equal to or in excess of $25,000.00 and all non-procurement transactions. This 
certification is required for all bidders on all City of Austin Contracts to be awarded with values 
equal to or in excess of $25,000.00 and all non-procurement transactions. 

The CONTRACTOR hereby certifies that its firm and its principals are not currently suspended or 
debarred from bidding on any Federal, State, or City of Austin Contracts.   

 

PROJECT Name _______________________________________________ 

                                                  

PROJECT Address _____________________________________________ 

 

CONTRACTOR’S Name _________________________________________ 

 

Signed by (Authorized Representative) ______________________________ 

 

Printed Name: __________________________________________________ 

 

Title _________________________________________________________ 

 

Date _________________________________________________________ 

      

END 
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Bidding Requirements, Contract Forms and Conditions of the Contract 
STATEMENT OF BIDDER’S SAFETY EXPERIENCE 

Section 00410 

SAFETY RECORD QUESTIONNAIRE  
& STATEMENT OF BIDDER’S SAFETY EXPERIENCE 

(To Be Submitted Post-Bid) 

 

Project:  Taylor Lane 0.1 MGD Wastewater Treatment Plant Project 

IFB Number: IFB6100 CLMC600 

CIP ID Number: 3353.095 

 

Pursuant to Section 252.0435 of the Local Government Code, the Austin City Council will consider 
the safety records of potential contractors prior to awarding bids on City contracts.  The City of 
Austin has adopted the following written definitions and criteria for accurately determining the 
safety record of a Bidder prior to awarding bids on City contracts.  The term “Bidder” includes the 
firm, corporation, partnership, or other legal entity represented by the Bidder or anyone acting for 
such firm, corporation, partnership or other entity submitting the bid.  The definitions and criteria 
for determining the safety record of a Bidder are: 

“Citations” include notices of violation, notices of enforcement, suspension/revocations of 
state or federal licenses or registrations, fines assessed pending criminal complaints, 
indictments, or convictions, administrative orders, draft orders, final orders, and judicial 
final judgments.  Notice of Violations and Notice of Enforcement received from the TCEQ 
shall include those classified as major violations and moderate violations under the TCEQ’S 
regulations for documentation of Compliance History, 30 Texas Administrative Code, 
Chapter 60.2 (c) (1) and (2). 

“Environmental Protection Agency” includes, but is not limited to the Texas Commission on 
Environmental Quality (TCEQ), the U.S. Environmental Protection Agency, the U.S. Fish 
and Wildlife Service, the U.S. Army Corps of Engineers, the Texas Department of Health, 
the Texas Parks and Wildlife Department, the Structural Pest Control Service, agencies of 
local governments responsible for enforcing environmental protection laws or regulations, 
and similar regulatory agencies of other states of the United States.   

1. If the Bidder’s response to the following questions reveals more than two (2) cases in which 
final orders have been entered by the Occupational Safety and Health Review Commission 
(OSHRC) against the Bidder for serious violations of Occupational Safety & Health 
Administration (OSHA) regulations within the past five (5) years, the City will, at its discretion, 
determine whether to disqualify the Bidder. 

2. If the Bidder’s response to the following questions reveals more than one (1) case in which 
Bidder has received a citation or for which final orders have been entered from an 
environmental protection agency for violations within the past five (5) years, the City will, at its 
discretion, determine whether to disqualify the Bidder.   

3. If the Bidder’s response to the following questions reveals that the Bidder has been convicted of 
a criminal offense within the past ten (10) years or has been subject to a judgment for a 
negligent act or omission, which resulted in serious bodily harm or death, at its discretion, the 
City will determine whether to disqualify the Bidder. 

4. The City may consider the responses to each question listed below separately when making a 
discretionary determination of whether to disqualify a Bidder and it may consider the 
cumulative impact of the information generated by the Bidder’s responses in making the 
determination. 
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5. The Bidder acknowledges the requirements for Safety Training (listed in Section 00700) must 
be met before any work commences on the project. 

6. In order to consider the safety records of potential contractors prior to awarding bids on City 
contracts, the City requires that Bidders answer the following questions and submit them upon 
request: 

 

 

QUESTION ONE 

 

Has the Bidder received any Citations for violations of OSHA within the past    
five (5) years?           Yes  No 
 

QUESTION TWO 

Has the Bidder received any Citations for violations of environmental protection  
laws or regulations within the past five (5) years?       Yes  No  

QUESTION THREE 

Has the Bidder ever been convicted, within the past ten (10) years, of a criminal  
offense or has been subject to a judgment for a negligent act or omission, which  
resulted in serious bodily injury or death?        Yes  No 

 
If the Bidder has indicated "Yes" to any question above, the Bidder must 
provide to the City, with its bid submission, the following information: 

Date of Citation or offense and location where violation or offense occurred, type of 
violation or offense, final disposition of violation or offense, if any, and penalty assessed. 

 
In addition, the City will utilize the following information and in its discretion, as additional support 
to make any discretionary determination of whether to disqualify a Bidder.  Accordingly, Bidder 
must answer the following questions and provide evidence that it meets minimum OSHA 
construction safety standards and has a lost time injury rate that does not exceed the limits 
established below:     

 

1. Does the Bidder have a written construction safety program?    Yes  No 

2. Does the Bidder conduct regular construction site safety inspections?   Yes  No 

3. Does the Bidder have an active construction safety training program?   Yes  No 

4. Does the Bidder or affected subcontractors have competent persons in the following areas (as 
applicable to the scope of the current Project): 

 
A. Scaffolding    Yes  No  N/A 
B. Excavation    Yes  No  N/A 
C. Cranes  & Hoists   Yes  No  N/A 
D. Electrical    Yes  No  N/A 
E. Fall Protection    Yes  No  N/A 
F. Confined Spaces   Yes  No  N/A 
G. Material Handling   Yes  No  N/A 
H. Demolition    Yes  No  N/A 
I. Steel Erection    Yes  No  N/A 
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J. Underground Construction  Yes  No  N/A 
           

5. Does the company have a lost time injury rate and a total recordable injury 
rate of less than or equal to the national average for North American Industrial 
Classification System (NAICS) Category 23 for each of the past five (5) years? 
(Attach the Bidder's OSHA 300 and 300A logs for the past five (5) years)   Yes  No     

          
6. Does the Bidder have an experience modifier rate of 1.0 or less? 

(Attach the Bidder's NCCI workers compensation experience rating sheets  
for the past five (5) years)         Yes  No  
     

7. Has the Bidder had any OSHA inspections within the past six  
     (6) months?           Yes  No 

(If “YES”, provide sufficient documentation to indicate the nature of the  
inspection, the findings, and magnitude of the issues.) 

 

 
ACKNOWLEDGEMENT 

THE STATE OF TEXAS 

COUNTY OF TRAVIS 

 

I certify that my responses and the information provided are true and correct to the best of my 
personal knowledge and belief and t 

hat I have made no willful misrepresentations in this Questionnaire, nor have I withheld any 
relevant information in my statements and answers to questions.  I am aware that any information 
given by me in this questionnaire may be investigated and I hereby give my full permission for any 
such investigation and I fully acknowledge that any misrepresentations or omissions in my 
responses and information may cause my bid to be rejected.   

 

Bidder's full name and entity status: 

 

___________________________________________ 

Company’s Name 

 

         
Signature, Authorized Representative of Bidder 
 

         
Title 
 
         

Date 

 

END 
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AFFIDAVIT - PROHIBITED ACTIVITIES 

Section 00440 

CITY OF AUSTIN 

BIDDER'S AFFIDAVIT OF NON-COLLUSION, 

NON-CONFLICT OF INTEREST, AND ANTI-LOBBYING FOR 

IFB NO. IFB6100CLMC600 

FOR  Taylor Lane 0.1 MGD Wastewater Treatment Plant Project 

CIP ID Number:  3353.095 

State of Texas 

County of Travis 

The undersigned “Affiant” is a duly authorized representative of the bidder for the purpose of 
making this Affidavit, and, after being first duly sworn, has deposed and stated and hereby 
deposes and states, to the best of his or her personal knowledge and belief as follows: 

The term “Bidder”, as used herein, includes the individual or business entity submitting the bid and 
for the purpose of this Affidavit includes the directors, officers, partners, managers, members, 
principals, owners, agents, representatives, employees, other parties in interest of the Bidder, and 
anyone or any entity acting for or on behalf of the Bidder, including a subcontractor in connection with 
this bid.   

The terms “City” and “Owner” are synonymous. 

 

1. Anti-Collusion Statement.  The Bidder has not and will not in any way directly or indirectly: 

a.  colluded, conspired, or agreed with any other person, firm, corporation, bidder or potential bidder to 
the amount of this bid or the terms or conditions of this bid.  

b.  paid or agreed to pay any other person, firm, corporation bidder or potential bidder any money or 
anything of value in return for assistance in procuring or attempting to procure a contract or in return for 
establishing the prices in the attached bid or the bid of any other bidder. 

2. Preparation of Invitation for Bid and Contract Documents.  The Bidder has not received any 
compensation or a promise of compensation for participating in the preparation or development of the 
underlying bid or contract documents.,  In addition, the Bidder has not otherwise participated in the 
preparation or development of the underlying bid or contract documents, except to the extent of any 
comments or questions and responses in the bidding process, which are available to all bidders, so as to 
have an unfair advantage over other bidders, provided that the Bidder may have provided relevant 
product or process information to a consultant in the normal course of its business. 

 

3. Participation in Decision Making Process.  The Bidder has not participated in the evaluation of bids or 
proposals or other decision making process for this solicitation, and, if Bidder is awarded a contract 
hereunder, no individual, agent, representative, consultant or sub contractor or consultant associated with 
Bidder, who may have been involved in the evaluation or other decision making process for this 
solicitation, will have any direct or indirect financial interest in the Contract, provided that the Bidder may 
have provided relevant product or process information to a consultant in the normal course of its business. 

. 

4. Present Knowledge.  Bidder is not presently aware of any potential or actual conflicts of interest 
regarding this solicitation, which either enabled Bidder to obtain an advantage over other bidders or would 
prevent Bidder from advancing the best interests of OWNER in the course of the performance of the 
Contract. 
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5. City Code.  As provided in Sections 2-7-61 through 2-7-65 of the City Code, no individual with a 
substantial interest in Bidder is a City official or employee or is related to any City official or employee 
within the first or second degree of consanguinity or affinity. 

6. Chapter 176 Conflict of Interest Disclosure.  In accordance with Chapter 176 of the Texas Local 
Government Code, the Bidder: 

a. does not have an employment or other business relationship with any local government officer of 
OWNER or a family member of that officer that results in the officer of family member receiving 
taxable income; 

b. has not given a local government officer of OWNER one or more gifts, other than gifts of food 
lodging transportation or entertainment accepted as a guest, that have an aggregate value of 
more than $100 in the twelve month period preceding the date the officer becomes aware of the 
execution of the Contract or that OWNER is considering doing business with the Bidder; and 

c. does not have a family relationship with a local government officer of OWNER in the third degree 
of consanguinity or the second degree of affinity. 

As required by Chapter 176, Bidder must file the Conflicts of Interest Questionnaire with the Purchasing 
Department no later than the seventh business day after the commencement of contract discussions or 
negotiations with the City or the submission of a Bid, response to a request for proposals, or other writing 
related to a potential contract with OWNER.  The questionnaire must be updated not later than the 
seventh day after the date of an event that would make a statement in the questionnaire inaccurate or 
incomplete.  There are statutory penalties for failure to comply with Chapter 176. 

7. Anti-Lobbying Ordinance.  As set forth in paragraph 1.i. of the Instructions to Bidders Section 00100, 
between the date that the Invitation for Bid was issued and the date of full execution of the Contract, 
Bidder has not made and will not make a representation to a member of the City Council, a member of a 
City Board, or any other official, employee or agent of the City, other than the authorized contact person 
for the solicitation, except as permitted by the Ordinance. 

If the Bidder cannot affirmatively swear and subscribe to the forgoing statements, the Bidder shall provide a 
detailed written explanation in the space provided below or, as necessary, on separate pages to be annexed 
hereto. 

 

Signature: _______________________________ Date: _________________________ 

 

Printed Name: ____________________________ 

 

Title: ___________________________________ 

 

Firm/Entity: ______________________________ 

 

Subscribed and sworn to before me this ____ day of ________, 20__. 

 

______________________________  My Commission Expires ______________ 
Notary Public 
 

BIDDER’S EXPLANATION: 
 
_______________________________________________________________________________ 
 
 
END 
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NONRESIDENT BIDDER PROVISIONS                                        

Section 00475 

IFB Number: IFB6100 CLMC600 

CIP ID Number: 3353.095 

Bidder must answer the following questions in accordance with Vernon’s Texas Statutes and Codes 
Annotated Government Code § 2252.002, as amended: 

 

A. Is the bidder that is making and submitting this bid a “resident bidder” or a “non-resident 
bidder”? 

 

Answer:             

 

(1) Texas Resident Bidder - A bidder whose principal place of business is in Texas and includes 
a Contractor whose ultimate parent company or majority owner has its principal place of 
business in Texas.  

(2) Nonresident Bidder - A bidder who is not a Texas Resident Bidder. 

 

B. If the Bidder is a “Nonresident Bidder”, does the state, in which the Nonresident Bidder’s 
principal place of business is located, have a law requiring a Nonresident Bidder of that state 
to bid a certain amount or percentage under the bid of a Resident Bidder of that state in 
order for the nonresident bidder of that state to be awarded a contract on his bid in such 
state? 

 

Answer:  Yes or No  Which state?                  

 

If the answer to Question B is “yes”, then what amount or percentage must a Texas Resident 
Bidder bid under the bid price of a Resident Bidder of that state in order to be awarded a contract 
on such bid in said state? 

 

Answer:             

 

 

 

________________________________________ 
Signature 

 

END 
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AGREEMENT SECTION 

Section 00500 

STATE OF TEXAS   
COUNTY OF TRAVIS 

 

THIS AGREEMENT is made and entered into this _____ day of _______________, 20____, by and 
between the City of Austin, Texas, a municipal corporation, organized and existing under laws of 
State of Texas, acting through its City Manager or other duly authorized designee, hereinafter 
referred to as the “OWNER,” and __________________________________, of the City of 
_________________________________________, County of ___________________, and State 
of _________________, hereinafter referred to as the “CONTRACTOR.”  

In consideration of the promises, performances, payments and agreements set forth herein 
CONTRACTOR hereby agrees to commence and complete the following Project:  

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

and all Work in accordance with the Project Manual, Drawings and Addenda, which are incorporated 
herein by reference and made a part hereof and which have been prepared by 
____________________________________________________ and approved by OWNER, and 
OWNER agrees to pay the CONTRACTOR the total amount of:  

$_______________________  _____________________________________________________ 
         (Figures)    (Words)  

 

The CONTRACTOR hereby agrees to commence work on the date specified in the written "Notice to 
Proceed" to be issued by the OWNER and to substantially complete construction of the 
improvements, as required by the Project Manual, Drawings and Addenda for the Work within one-
hundred and fifty (150) Calendar Days.  If a Substantial Completion date has been 
specified, the CONTRACTOR further agrees to reach Final Completion within thirty (30)  
Calendar Days after Substantial Completion as required by the Project Manual, Drawings 
and Addenda for the work.  Waiver of any breach of this Contract shall not constitute waiver of 
any subsequent breach.  

In consideration of the award and execution of this Contract, and in consideration of the waiver of 
its right to attorney’s fees by the OWNER, the CONTRACTOR knowingly and intentionally waives its 
right to attorney’s fees under Section 271.153 of the Texas Local Government Code in any 
administrative proceeding, alternative dispute resolution proceeding, or litigation arising out of or 
connected to this Contract. 

OWNER agrees to pay CONTRACTOR from available funds for performance of the Contract in 
accordance with the Bid and the provisions of the Contract Documents, subject to additions and 
deductions, as provided therein.  

The OWNER's payment obligations are payable only and solely from funds available for the 
purposes of this Agreement.  
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Although drafted by OWNER, this Agreement, in event of any disputes over its meaning or 
application, shall be interpreted fairly and reasonably, and neither more strongly for nor against 
either party.  

 
OWNER  § CONTRACTOR  

§  
By:________________________________  § By:_______________________________  

City of Austin (Signature)   §   (Signature) 
_________________   §    ________________  
Date      §    Date  

__________________________________  § _________________________________  
Title of Signatory     § Printed Name of Signatory 

§  
APPROVED AS TO FORM:     § _________________________________  

§ Title of Signatory, Authorized Representative  
By:________________________________  §  

Law Department     § ATTEST (as applicable) 
_________________  §  
Date      §_________________________________ 

§         Secretary of Corporate Bidder or  
        Corporate General Partner * 
 

*Copy of Corporate Resolution and minutes with certificate of officer of CONTRACTOR as to 
authority of signatory to bind CONTRACTOR is to be signed, dated no earlier than one week before 
the date of award of Contract, and attached to this document.  

 

END 
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PERFORMANCE BOND 

Section 00610 

STATE OF TEXAS       Bond No. __________________________ 

COUNTY OF _______________________    C.I.P. ID No. 3353.095 

 

Project Name ____________________________________________________________________ 

Know All Men By These Presents: That ________________________________________________ 
of the City of ___________________________, County of ____________________________, and 
State of ________________________________, as Principal, and _____________________, a 
solvent company authorized under laws of the State of Texas to act as surety on bonds for 
principals, are held and firmly bound unto _____________________________________________ 
(OWNER), in the penal sum of_______________________________________________________ 
______________________________________ U.S. Dollars ($ ____________________U.S.) for 
payment whereof, well and truly to be made, said Principal and Surety bind themselves and their 
heirs, administrators, executors, successors and assigns, jointly and severally, by these presents: 

Conditions of this Bond are such that, whereas, Principal has entered into a certain written contract 
with OWNER, dated the ____________ day of ____________________, ________, which 
Agreement is hereby referred to and made a part hereof as fully and to the same extent as if 
copied at length herein. 

Now, therefore, the condition of this obligation is such, that if said Principal shall faithfully perform 
said Agreement and shall in all respects duly and faithfully observe and perform all and singular 
covenants, conditions and agreements in and by said contract agreed and covenanted by Principal 
to be observed and performed, and according to true intent and meaning of said Agreement hereto 
annexed, then this obligation shall be void; otherwise to remain in full force and effect. If OWNER 
notifies Principal and Surety the OWNER is considering declaring Principal in default, Surety agrees 
to meet with OWNER and Principal no later than fifteen days after receipt of such notice to discuss 
methods of performing the Work of the Contract. 

Provided, however, that this bond is executed pursuant to provisions of Chapter 2253, Texas 
Government Code as amended and all liabilities on this bond shall be determined in accordance 
with provisions of said Article to same extent as if it were copied at length herein. 

Surety, for value received, stipulates and agrees that no change in Contract Time or Contract 
Amount shall in anywise affect its obligation on this bond, and it does hereby waive notice of any 
such change in Contract Time or Contract Amount. 

In witness whereof, said Principal and Surety have signed and sealed this instrument this 
_____________________________day of _________________________, ________. 

_________________________________   _______________________________________ 
Principal       Surety 

By_______________________________  By_____________________________________ 

          (Signature)      (Signature) 

Title______________________________  Title____________________________________ 

Address___________________________  Address_________________________________ 

_________________________________  _______________________________________ 

_________________________________  _______________________________________ 
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                                                                       Telephone_______________Fax______________ 

                                                                       E-Mail Address ___________________________ 

 

Name and address of Resident Agent of Surety: 

____________________________________________________________________________ 

____________________________________________________________________________ 

Note: Bond shall be issued by a solvent Surety company authorized to do business in Texas, and 
shall meet any other requirements established by law or by OWNER pursuant to applicable law. A 
copy of surety agent's "Power of Attorney" must be attached hereto. 

END 
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PAYMENT BOND 

Section 00620 

STATE OF TEXAS       Bond No. __________________________ 

COUNTY OF _______________________    C.I.P. ID No.3353.095 

 

Project Name ____________________________________________________________________ 

Know All Men By These Presents: That ________________________________________________ 
of the City of ___________________________, County of ____________________________, and 
State of ________________________________, as Principal, and _____________________, a 
solvent company authorized under laws of the State of Texas to act as surety on bonds for 
principals, are held and firmly bound unto _____________________________________________ 
(OWNER), and all Subcontractors, workers, laborers, mechanics and suppliers as their interests 
may appear, all of whom shall have right to sue upon this bond in the penal sum of 
___________________________________________________________________________ U.S. 
Dollars ($ ____________________U.S.) for payment whereof, well and truly to be made, said 
Principal and Surety bind themselves and their heirs, administrators, executors, successors and 
assigns, jointly and severally, by these presents: 

Conditions of this Bond are such that, whereas, Principal has entered into a certain written contract 
with OWNER, dated the ____________ day of ____________________, ________, which 
Agreement is hereby referred to and made a part hereof as fully and to the same extent as if 
copied at length herein. 

Now, therefore, condition of this obligation is such, that if the said Principal shall well and truly pay 
all Subcontractors, workers, laborers, mechanics, and suppliers, all monies to them owing by said 
Principals for subcontracts, work, labor, equipment, supplies and materials done and furnished for 
the construction of improvement of said Agreement, then this obligation shall be and become null 
and void; otherwise to remain in full force and effect.  

Provided, however, that this bond is executed pursuant to provisions of Chapter 2253, Texas 
Government Code as amended and all liabilities on this bond shall be determined in accordance 
with provisions of said Article to same extent as if it were copied at length herein. 

Surety, for value received, stipulates and agrees that no change in Contract Time or Contract 
Amount shall in anywise affect its obligation on this bond, and it does hereby waive notice of any 
such change in Contract Time or Contract Amount. 

In witness whereof, said Principal and Surety have signed and sealed this instrument this 
_____________________________day of _________________________, ________. 

_________________________________   _______________________________________ 
Principal       Surety 

By_______________________________  By_____________________________________ 

 (Signature)      (Signature) 

Title______________________________  Title____________________________________ 

Address___________________________  Address_________________________________ 

_________________________________  _______________________________________ 

_________________________________  _______________________________________ 
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                                                                       Telephone_______________Fax______________ 

                                                                       E-Mail Address ___________________________ 

 

Name and address of Resident Agent of Surety: 

____________________________________________________________________________ 

____________________________________________________________________________ 

Note: Bond shall be issued by a solvent Surety company authorized to do business in Texas, and 
shall meet any other requirements established by law or by OWNER pursuant to applicable law. A 
copy of surety agent's "Power of Attorney" must be attached hereto. 

END 
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NON-DISCRIMINATION AND NON-RETALIATION CERTIFICATE 

Section 00630 

CIP ID Number:    

City of Austin, Texas 
Equal Employment/Fair Housing Office 

To: City of Austin, Texas, (“OWNER”) 

I hereby certify that our firm conforms to the Code of the City of Austin Section 5-4-2 as reiterated 
below: 

Chapter 5-4. Discrimination in Employment by City Contractors. 

Sec. 4-2 Discriminatory Employment Practices Prohibited.  (B) As an Equal Employment 
Opportunity (EEO) employer, the Contractor will conduct its personnel activities in accordance with 
established federal, state and local EEO laws and regulations and agrees: 

  (1)  Not to engage in any discriminatory employment practice defined in this chapter. 

(2) To take affirmative action to ensure that applicants are employed, and that 
employees are treated during employment, without discrimination being practiced 
against them as defined in this chapter. Such affirmative action shall include, but not 
be limited to: all aspects of employment, including hiring, placement, upgrading, 
transfer, demotion, recruitment, recruitment advertising; selection for training and 
apprenticeship, rates of pay or other forms of compensation, and layoff or 
termination. 

(3)  To post in conspicuous places, available to employees and applicants for 
employment, notices to be provided by OWNER setting forth the provisions of this 
chapter. 

(4)  To state in all solicitations or advertisements for employees placed by or on behalf of 
Contractor, that all qualified applicants will receive consideration for employment 
without regard to race, creed, color, religion, national origin, sexual orientation, 
gender identity, disability, veteran status, sex or age. 

(5)  To obtain a written statement from any labor union or labor organization furnishing 
labor or service to Contractors in which said union or organization has agreed not to 
engage in any discriminatory employment practices as defined in this chapter and to 
take affirmative action to implement policies and provisions of this chapter. 

(6)  To cooperate fully with OWNER's Equal Employment/Fair Housing Office in 
connection with any investigation or conciliation effort of said Equal Employment/Fair 
Housing Office to ensure that the purpose of the provisions against discriminatory 
employment practices are being carried out. 

(7)  To require compliance with provisions of this chapter by all subcontractors having 
fifteen or more employees who hold any subcontract providing for expenditure of 
$2,000.00 or more in connection with any contract with OWNER subject to the terms 
of this chapter. . 

For the purposes of this Bid and any resulting Contract, Contractor adopts the provisions of 
the City’s Minimum Standard Nondiscrimination and Non-Retaliation Policy as set 
forth below. 
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City of Austin 

Minimum Standard Non-Discrimination and Non-Retaliation in Employment Policy 

 
As an Equal Employment Opportunity (EEO) employer, the Contractor will conduct its personnel 
activities in accordance with established federal, state and local EEO laws and regulations.  

The Contractor will not discriminate against any applicant or employee based on race, creed, color, 
national origin, sex, age, religion, veteran status, gender identity, disability, or sexual orientation. 
This policy covers all aspects of employment, including hiring, placement, upgrading, transfer, 
demotion, recruitment, recruitment advertising, selection for training and apprenticeship, rates of 
pay or other forms of compensation, and layoff or termination. 

The Contractor agrees to prohibit retaliation, discharge or otherwise discrimination against any 
employee or applicant for employment who has inquired about, discussed or disclosed their 
compensation.   

Further, employees who experience discrimination, sexual harassment, or another form of 
harassment should immediately report it to their supervisor.  If this is not a suitable avenue for 
addressing their complaint, employees are advised to contact another member of management or 
their human resources representative.  No employee shall be discriminated against, harassed, 
intimidated, nor suffer any reprisal as a result of reporting a violation of this policy.  Furthermore, 
any employee, supervisor, or manager who becomes aware of any such discrimination or 
harassment should immediately report it to executive management or the human resources office 
to ensure that such conduct does not continue. 

Contractor agrees that to the extent of any inconsistency, omission, or conflict with its current non-
discrimination and non- retaliation employment policy, the Contractor has expressly adopted the 
provisions of the City’s Minimum Non-Discrimination Policy contained in Section 5-4-2 of the City 
Code as set forth above and the City’s Non-Retaliation Policy, as the Contractor’s Non-
Discrimination and Non-Retaliation Policy or as an amendment to such Policy and such provisions 
are intended to not only supplement the Contractor’s policy, but will also supersede the 
Contractor’s policy to the extent of any conflict. 

UPON CONTRACT AWARD, THE CONTRACTOR SHALL PROVIDE A COPY TO THE CITY OF THE CONTRACTOR’S NON-

DISCRIMINATION AND NON-RETALIAITON POLICY ON COMPANY LETTERHEAD, WHICH CONFORMS IN FORM, SCOPE, AND 

CONTENT TO THE CITY’S MINIMUM NON-DISCRIMINATION AND NON-RETALIATION POLICY, AS SET FORTH HEREIN, OR 

THIS NON-DISCRIMINATION AND NON-RETALIATION POLICY, WHICH HAS BEEN ADOPTED BY THE CONTRACTOR FOR ALL 

PURPOSES (THE FORM OF WHICH HAS BEEN APPROVED BY THE CITY’S EQUAL EMPLOYMENT/FAIR HOUSING OFFICE), WILL 

BE CONSIDERED THE CONTRACTOR’S NON-DISCRIMINATION  AND NON-RETALIATION POLICY WITHOUT THE 

REQUIREMENT OF A SEPARATE SUBMITTAL. (http://austintexas.gov/page/bid-docs). 

Sanctions: 

Our firm understands that non-compliance with Chapter 5-4 may result in sanctions, including 
termination of the contract and suspension or debarment from participation in future City contracts 
until deemed compliant with the requirements of Chapter 5-4.   

Term: 

The Contractor agrees that this Section 00630 Non-Discrimination and Non-Retaliation Certificate 
or the Contractor’s separate conforming policy, which the Contractor has executed and filed with 
the Owner, will remain in force and effect for one year from the date of filing.  The Contractor 
further agrees that, in consideration of the receipt of continued Contract payments, the 
Contractor’s Non-Discrimination Policy will automatically renew from year-to-year for the term of 
the underlying Contract.  

Dated this ________________ day of ________________________, _______. 
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CONTRACTOR ________________________________ 

Authorized Signature ___________________________ 

Title ________________________________________ 

END 
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Bidding Requirements, Contract Forms and Conditions of the Contract 
TITLE VI ASSURANCES APPENDIX A 

Section 00631 

 
During the performance of this contract, the contractor, for itself, its assignees and successors 
in interest (hereinafter referred to as the “contractor”) agrees as follows: 
 

1. Compliance with Regulations:  The contractor shall comply with the Regulations relative to 
nondiscrimination in Federally-assisted programs of the Department of Transportation 
(hereinafter, “DOT”) Title 49, Code of Federal Regulations, Part 21, as they may be amended 
from time to time, (hereinafter referred to as the Regulations), which are herein incorporated 
by reference and made a part of this contract. 

 
2. Nondiscrimination:  The contractor, with regard to the work performed by it during the 

contract, shall not discriminate on the grounds of race, color, or national origin in the selection 
and retention of subcontractors, including procurements of materials and leases of equipment.  
The contractor shall not participate either directly or indirectly in the discrimination prohibited 
by section 21.5 of the Regulations, including employment practices when the contract covers a 
program set forth in Appendix B of the Regulations. 

 
3. Solicitations for Subcontracts, Including Procurements of Materials and Equipment:  In all 

solicitations either by competitive bidding or negotiation made by the contract for work to be 
performed under a subcontract, including procurements of materials or leases of equipment, 
each potential subcontractor or supplier shall be notified by the contractor of the contractor’s 
obligations under this contract and the Regulations relative to nondiscrimination on the grounds 
of race, color, or national origin. 

 
4. Information and Reports:  The contractor shall provide all information and reports required by 

the Regulations or directives issued pursuant thereto, and shall permit access to its book, 
records, accounts, other sources of information, and its facilities as may be determined by the 
Recipient or the Texas Department of Transportation to be pertinent to ascertain compliance 
with such Regulations, orders and instructions.  Where any information required of a contractor 
is in the exclusive possession of another who fails or refuses to furnish this information the 
contractor shall so certify to the Recipient, or the Texas Department of Transportation as 
appropriate, and shall set forth what efforts it has made to obtain the information. 

 
5. Sanctions for Noncompliance:  In the event of the contractor’s noncompliance with the 

nondiscrimination provisions of this contract, the Recipient shall impose such contract sanctions 
as it or the Texas Department of Transportation may determine to be appropriate, including, 
but not limited to: 

 
(a) withholding of payments to the contractor under the contract until the contractor 

complies, and or (b) cancellation, termination or suspension of the contract, in whole or 
in part. 

 
 6. Incorporation of Provisions:  The contractor shall include the provisions of paragraphs (1) 

through (6) in every subcontract, including procurements of materials and leases of equipment, 
unless exempt by the Regulations, or directives issued pursuant thereto.  The contractor shall 
take such action with respect to any subcontract or procurement as the Recipient or the Texas 
Department of Transportation may direct as a means of enforcing such provisions including 
sanctions for non-compliance:  Provided, however, that, in the event a contractor becomes 
involved in, or is threatened with, litigation with a subcontractor or supplier as a result of such 
direction, the contractor may request the Recipient to enter into such litigation to protect the 
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interests of the Recipient, and, in addition, the contractor may request the United States to 
enter into such litigation to protect the interests of the United States. 
 

(DOT 1050.2, 08/24/71) 
 
 

Contractor's full name and entity status: 

 

 

 

         
Signature, Authorized Representative of Contractor 
 

         
Title 
 
 
         

Date 

 

 

END 
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Bidding Requirements, Contract Forms and Conditions of the Contract 
CERTIFICATE OF INSURANCE 

Section 00650 

This Certificate shall be completed by a licensed insurance agent: 

Name and Address of Agency:    City of Austin Reference: 
__________________________________ Project Name: ___________________________ 
__________________________________ C.I.P. No.: ______________________________ 
__________________________________ Project Location: _________________________ 
Phone: __________ / ________________  _______________________________________ 

Managing Dept.: _________________________ 
Name and Address of Insured:    Contract No.:  ___________________________ 
__________________________________ Project Mgr.: ____________________________ 
__________________________________  

Insurers Affording Coverages: 
__________________________________ Insurer A: 
Phone: __________ / ________________        _____ 

Insurer B: 
Prime or Sub-Contractor?: ____________        _____  

Insurer C: 
Name of Prime Contractor, if different from        _____  
Insured:  __________________________  Insurer D: 

      _____ 
 

 

  INSR     
LTR 

TYPE OF INSURANCE POLICY 
NUMBER 

POLICY EFFE-
CTIVE DATE 

(MM/DD/YYYY) 

POLICY EXPIR- 
ATION DATE 

(MM/DD/YYYY) 

LIMITS OF LIABILITY 

 Commercial General 
Liability Policy 
As defined in the Policy, does 
the Policy provide: 

   
Each Occurrence  $ 

General Aggregate $ 

 Yes     No  --  Completed Operations/Products           Completed Operations 
/Products  Aggregate $ 

 Yes     No  --  Contractual Liability                Personal & 
Advertising Injury  $ 

 Yes     No  --  Explosion                                          Deductible or Self 
Insured Retention $ 

 Yes     No  --  Collapse                                            

            

 Yes     No  --  Underground                                     

 Yes     No  --  Contractors/ Subcontractors Work       

 Yes     No  --  Aggregate Limits per Project Form CG 2503 

 Yes     No  --  Additional Insured Form – CG 2010     

 Yes     No  --  30 Day Notice of Cancellation Form – CG 0205 

 Yes     No  --  Waiver of Subrogation Form – CG 2404 

 
Pollution/ Environmental 
Impairment Policy 

   Occurrence $ 

Aggregate $ 
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  INSR     
LTR 

TYPE OF INSURANCE POLICY 
NUMBER 

POLICY EFFE-
CTIVE DATE 

(MM/DD/YYYY) 

POLICY EXPIR-
ATION DATE 

(MM/DD/YYYY) 

LIMITS OF LIABILITY 

 Auto Liability Policy 
As defined in the Policy, does 
the Policy provide: 

   
CSL  $ 

Bodily Injury      
(Per Accident) $ 

 Yes     No  --  Any Auto           Bodily Injury      
(Per Person) $ 

 Yes     No  --  All Owned Autos                Property Damage 
(Per Accident) $ 

 Yes     No  --  Non-Owned Autos                                        

            

 Yes     No  --  Hired Autos                                         

 Yes     No  --  Waiver of Subrogation – CA0444     

 Yes     No  --  30 Day Notice of Cancellation – CA0244 

 Yes     No  --  Additional Insured – CA2048 

 Yes     No  --  MCS 90 

 Excess Liability 
 

 Umbrella Form 
 

 Excess Liability Follow Form 

   Occurrence $ 

Aggregate $ 

 Workers Compensation and 
Employers Liability 
As defined in the Policy, does 
the Policy provide: 

   
  Statutory 

Each Accident $ 

 Yes     No  --  Waiver of Subrogation – WC420304       Disease – Policy 
Limit $ 

 Yes     No  --  30 Day Notice of Cancellation – WC420601 Disease – Each 
Employee $ 

 
 

Is a Builders Risk or 
Installation Insurance Policy 
provided?      Yes     No     

   

 $ 

 Yes     No  --  Is the City shown as loss payee/mortgagee?       

 Professional Liability 
As defined in the Policy, does 
the Policy provide: 
 

   
Each Claim $ 

 
 Yes     No  --  30 Day Notice of Cancellation 

 
Retroactive Date: ___________ 

Deductible or Self 
Insured Retention $ 

 

This form is for informational purposes only and certifies that policies of insurance listed above 
have been issued to insured named above and are in force at this time.  Not withstanding any 
requirements, term or condition of any contract or other document with respect to which this 
certificate may be issued or may pertain, insurance afforded by policies described herein is subject 
to all terms, exclusions and conditions of such policies. 

CERTIFICATE HOLDER:     DATE ISSUED: _______________________________ 

City of Austin        
Capital Contracting Office               ___________________________________________ 
P.O. Box 1088                                                          AUTHORIZED REPRESENTATIVE SIGNATURE 
Austin, Texas 78767                                                Licensed Insurance Agent 

END 
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Bidding Requirements, Contract Forms and Conditions of the Contract 
TEXAS SALES AND USE TAX EXEMPTION CERTIFICATE 

Section 00670 

City of Austin, Texas 
P.O. Box 1088 
Austin, Texas 78767 
 

CONTRACTOR/PURCHASER: ___________________________________________________________  

Street Address: _____________________________________________________________________ 

City, State, ZIP Code: ________________________________________________________________  

PROJECT: ___________________________________________________________________ 

Project Manager: ____________________________________________________________  

FDU No.: ______________________________________________________________ 

CIP ID No.__________________________________________________________________  

Description of items to be purchased or as described on the attached order or invoice:  

__________________________________________________________________________________ 

__________________________________________________________________________________ 

The Contractor may purchase all labor, materials, supplies, and equipment to be incorporated in 
the City of Austin realty, including easements, or completely consumed at the Project jobsite and 
services required by or integral to the performance of the contract for the Project without paying 
sales or use tax in accordance with State Comptroller Rule 3.291. 

Contractor/Purchaser claims this exemption for the following reason:  This contract is to be performed for the 
City of Austin, a tax exempt entity under the Texas Tax Code.  

I understand that I will be liable for payment of sales and use taxes which may become due for failure to 
comply with the provisions of the Tax Code.  I also understand that it is a criminal offense to give an 
exemption certificate to the contractor for taxable items that I know, at the time of purchase, will be used in a 
manner other than that expressed in this certificate and depending on the amount of tax evaded, the offense 
may range from a Class B misdemeanor to a felony of the second degree.  

 
City of Austin, Texas   Title      Date 

 
ELAINE HART    CHIEF FINANCIAL OFFICER   March 20, 2014 
 

CONTRACTOR/PURCHASER:  ___________________________________________________________ 

By:  ______________________________________________________________________________ 

Title:  _____________________________________________________________________________ 

Date:  _____________________________________________________________________________ 

NOTE: This certificate cannot be issued for the purchase, lease, or rental of a motor vehicle.  
THIS CERTIFICATE DOES NOT REQUIRE A NUMBER TO BE VALID.  Sales and Use Tax "Exemption 
Numbers" or "Tax Exempt" Numbers do not exist.  This certificate should be furnished to the supplier. 
Do not send the completed certificate to the Comptroller of Public Accounts.  

  

End 
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GENERAL CONDITIONS OF THE CONTRACT 

Section 00700 
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ARTICLE 1 – DEFINITIONS 

Whenever used in these General Conditions or in the other Contract Documents the following terms 
have the meanings indicated which are applicable to both the singular and plural thereof: 

1.1 Addendum - Written instruments issued by the Contract Awarding Authority which clarify, 
correct or change the bidding requirements or the Contract Documents prior to the Due 
Date.  “Addenda” is the plural form of Addendum. 

1.2 Agreement - Prescribed form, Section 00500. 

1.3 Alternative Dispute Resolution - The process by which a disputed Claim may be settled if 
the OWNER and the CONTRACTOR cannot reach an agreement between themselves, as an 
alternative to litigation. 

1.4 Bid - A complete, properly signed response to an Invitation for Bid that, if accepted, would 
bind the Bidder to perform the resultant Contract. 

1.5 Bidder - A person, firm, or entity that submits a Bid in response to a Solicitation. Any 
Bidder may be represented by an agent after submitting evidence demonstrating the 
agent’s authority. The agent cannot certify as to his own agency status. 

1.6 Bid Documents - The advertisement or Invitation for Bids, instructions to Bidders, the Bid 
form, the Contract Documents and Addenda. 

1.7 Calendar Day - Any day of the week; no days being excepted.  Work on Saturdays, 
Sundays, and/or Legal Holidays shall be coordinated with OWNER. 

1.8 Change Directive - A written directive to CONTRACTOR, signed by OWNER, ordering a 
change in the Work and stating a proposed basis for adjustment, if any, in the Contract 
Amount or Contract Time, or both.  A Change Directive may be used in the absence of total 
agreement on the terms of a Change Order.  A Change Directive does not change the 
Contract Amount or Contract Time, but is evidence that the parties expect that the change 
directed or documented by a Change Directive will be incorporated in a subsequently issued 
Change Order. 

1.9 Change Orders - Written agreements entered into between CONTRACTOR and OWNER 
authorizing an addition, deletion, or revision to the Contract, issued on or after the 
Execution Date of the Agreement. 

1.10 Claim - A written demand seeking, as a matter of right, adjustment or interpretation of 
Contract terms, payment of money, extension of time or other relief with respect to the 
terms of the Contract. 

1.11 Contract - The binding legal agreement between the OWNER and the CONTRACTOR.  The 
Contract represents the entire and integrated agreement between OWNER and 
CONTRACTOR for performance of the Work, as evidenced by the Contract Documents. 

1.12 Contract Amount - The moneys payable by OWNER to CONTRACTOR for completion of the 
Work in accordance with the Contract Documents. 

1.13 Contract Awarding Authority - A City department authorized to enter into Contracts on 
behalf of the City. 

1.14 Contract Documents - Project Manual, Drawings, Addenda and Change Orders. 

1.15 Contract Time - The number of days allowed for completion of the Work as defined by the 
Contract.  When any period is referred to in days, it will be computed to exclude the first 
and include the last day of such period.  A day of twenty-four hours measured from 
midnight to the next midnight will constitute a day. 

1.16 CONTRACTOR - The individual, firm, corporation, or other business entity with whom 
OWNER has entered into the Contract for performance of the Work. 
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1.17 Critical Path - The longest series of tasks that runs consecutively from the beginning to the 
end of the project, as determined by duration and workflow sequence.  This longest path 
sets the managerial standard for how quickly a project can be completed, given appropriate 
resources. 

1.18 Drawings - Those portions of the Contract Documents which are graphic representations of 
the scope, extent and character of the Work to be furnished and performed by 
CONTRACTOR and which have been approved by OWNER.  Drawings may include plans, 
elevations, sections, details, schedules and diagrams.  Shop Drawings are not Drawings as 
so defined. 

1.19 Due Date - The date and time specified for receipt of Bids. 

1.20 Engineer/Architect (E/A) - The OWNER's design professional identified as such in the 
Contract.  The titles of "Architect/Engineer," "Architect" and "Engineer" used in the Contract 
Documents shall read the same as Engineer/Architect (E/A).  Nothing contained in the 
Contract Documents shall create any contractual or agency relationship between E/A and 
CONTRACTOR. 

1.21 Equal - The terms "equal" or "approved equal" shall have the same meaning. 

1.22 Execution Date - Date of last signature of the parties to the Agreement. 

1.23 Field Order - A written order issued by Owner's Representative which orders minor 
changes in the Work and which does not involve a change in the Contract Amount or the 
Contract Time. 

1.24 Final Completion - The point in time when OWNER determines that all Work has been 
completed and final payment to CONTRACTOR will be made in accordance with the Contract 
Documents. 

1.25 Force Account - a basis of payment for the direct performance of Work with payment 
based on the actual cost of the labor, equipment and materials furnished and consideration 
for overhead and profit as set forth in Section 11.5. 

1.26 Inspector - The authorized representative of any regulatory agency that has jurisdiction 
over any portion of the Work. 

1.27 Invitation for Bid (IFB) - a Solicitation requesting pricing for a specified Good or Service 
which has been advertised for Bid in a newspaper and/or the Internet. 

1.28 Legal Holidays 

1.28.1 The following are recognized by the OWNER: 

Holiday     Date Observed 
New Year's Day    January 1 
Martin Luther King, Jr.'s Birthday Third Monday in January 
President's Day    Third Monday in February 
Memorial Day    Last Monday in May 
Independence Day   July 4 
Labor Day     First Monday in September 
Veteran's Day    November 11 
Thanksgiving Day    Fourth Thursday in November 
Friday after Thanksgiving  Friday after Thanksgiving 
Christmas Eve    December 24 
Christmas Day    December 25 

1.28.2 If a Legal Holiday falls on Saturday, it will be observed on the preceding Friday.  
If a Legal Holiday falls on Sunday, it will be observed on the following Monday. 
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1.28.3 Christmas Eve is observed only if it falls on a Monday through Thursday.  If 
Christmas Eve falls on a Friday, that day is observed as the Christmas Day 
holiday. 

1.29 Milestones - A significant event specified in the Contract Documents relating to an 
intermediate completion date or time prior to Substantial Completion of all the Work. 

1.30 Notice to Proceed - A Written Notice given by OWNER to CONTRACTOR fixing the date on 
which the Contract Times will commence to run and on which CONTRACTOR shall start to 
perform CONTRACTOR's obligations under the Contract Documents. 

1.31 OWNER - City of Austin, Texas, a municipal corporation, home rule city and political 
subdivision organized and existing under the laws of the State of Texas, acting through the 
City Manager or his/her designee, officers, agents or employees to administer design and 
construction of the Project. 

1.32 Owner's Representative - The designated representative of the OWNER. The Owner’s 
Representative will be identified at the pre-construction conference. 

1.33 Partial Occupancy or Use - Use by OWNER of a substantially completed part of the Work 
for the purpose for which it is intended (or a related purpose) prior to Substantial 
Completion of all the Work, provided OWNER and CONTRACTOR have accepted in writing 
the responsibilities assigned to each of them for payments, retainage if any, security, 
maintenance, utilities, corrective work, insurance and warranties. 

1.34 Project - The subject of the Work and its intended result. 

1.35 Project Manual - That portion of the Contract Documents which may include the following:  
introductory information; bidding requirements, Contract forms and General and 
Supplemental General Conditions; General Requirements; Specifications; Drawings; 
MBE/WBE or DBE Procurement Program Package; Project Safety Manual; and Addenda. 

1.36 Resident Project Representative - The authorized representative of E/A who may be 
assigned to the site or any part thereof. 

1.37 Shop Drawings - All drawings, diagrams, illustrations, schedules and other data or 
information which are specifically prepared or assembled by or for CONTRACTOR and 
submitted by CONTRACTOR as required by the Contract Documents. 

1.38 Specifications - Those portions of the Contract Documents consisting of written technical 
descriptions as applied to the Work, which set forth to CONTRACTOR, in detail, the 
requirements which must be met by all materials, equipment, construction systems, 
standards, workmanship, equipment and services in order to render a completed and useful 
project. 

1.39 Solicitation - Solicitation means, as applicable, an Invitation for Bid or a Request for 
Proposal. 

1.40 Substantial Completion - The stage in the progress of the Work when the Work, or 
designated portion thereof, is sufficiently complete in accordance with the Contract 
Documents so OWNER can occupy or utilize the Work for its intended use, as evidenced by a 
Certificate of Substantial Completion approved by OWNER. 

1.41 Subcontractor - An individual, firm, corporation, or other business entity having a direct 
contract with CONTRACTOR for the performance of a portion of the Work under the 
Contract. 

1.42 Sub-Subcontractor - A person or entity who has a direct or indirect contract with a 
Subcontractor to perform a portion of the work. 
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1.43 Superintendent - The representative of CONTRACTOR authorized in writing to receive and 
fulfill instructions from the Owner's Representative, and who shall supervise and direct 
construction of the Work. 

1.44 Supplemental General Conditions - The part of the Contract Documents which amends 
or supplements the General Conditions.  All General Conditions which are not so amended 
or supplemented remain in full force and effect. 

1.45 Supplier - An individual or entity having a direct contract with CONTRACTOR or with any 
Subcontractor to furnish materials or equipment to be incorporated in the Work by 
CONTRACTOR or any Subcontractor. 

1.46 Time Extension Request - An approved request for time extension on a form acceptable 
to OWNER. 

1.47 Work - The entire completed construction, or the various separately identifiable parts 
thereof, required to be furnished under the Contract Documents. 

1.48 Working Day - Any day of the week, not including Saturdays, Sundays, or Legal Holidays 
in which conditions under the CONTRACTOR's control will permit work for a continuous 
period of not less than seven (7) hours between 7:00 a.m. and 6:00 p.m.  Upon agreement 
with Owner's Representative, work on Saturdays, Sundays and/or Legal Holidays may be 
allowed and will be considered a Working Day. 

1.49 Working Hours  

1.49.1 Working Day Contract: All Work shall be done between 7:00 a.m. and 6:00 
p.m. unless authorized by Owner's Representative.  However, emergency work 
may be done without prior permission as indicated in paragraph 6.11.5.  If night 
Work is authorized and conditions under CONTRACTOR's control will permit Work 
for a continuous period of not less than seven (7) hours between 12:00 a.m. and 
11:59 p.m. it will be considered a Working Day.  Night Work may be revoked at 
any time by OWNER if CONTRACTOR fails to maintain adequate equipment and 
supervision for the prosecution and control of the night Work. 

1.49.2 Calendar Day Contract: All Work shall be done between 7:00 a.m. and 6:00 
p.m. unless authorized by Owner’s Representative.  However, emergency work 
may be done without prior permission as indicated in paragraph 6.11.5.  Night 
Work may be revoked at any time by OWNER if CONTRACTOR fails to maintain 
adequate equipment and supervision for the prosecution and control of the night 
Work. 

1.50 Written Notice - Written communication between OWNER and CONTRACTOR.  Written 
Notice shall be deemed to have been duly served if delivered in person to Owner's 
Representative or CONTRACTOR's duly authorized representative, or if delivered at or sent 
by registered or certified mail to the attention of Owner's Representative or CONTRACTOR's 
duly authorized representative at the last business address known to the party giving 
notice. 

 

ARTICLE 2 - PRELIMINARY MATTERS 

2.1 Delivery of Agreement, Bonds, Insurance, etc.: Within five (5) Working Days after 
written notification of award of Contract, CONTRACTOR shall deliver to OWNER signed 
Agreement, Bond(s), Insurance Certificate(s) and other documentation required for 
execution of Contract.   

2.2 Copies of Documents: OWNER shall furnish to CONTRACTOR one (1) Project Manual with 
original signatures, one (1) copy of the executed Project Manual, one (1) set of Drawings 
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and one (1) copy of the Contract Documents in .pdf format.  Additional copies will be 
furnished, upon request, at the cost specified in the Supplemental General Conditions.” 

2.3 Commencement of Contract Times; Notice to Proceed: The Contract Time(s) will begin 
to run on the day indicated in the Notice to Proceed. Notice to Proceed will be given at any 
time within sixty (60) calendar days after the Execution Date of the Agreement, unless 
extended by written agreement of the parties. 

2.4 Before Starting Construction:   

2.4.1 No Work shall be done at the site prior to the preconstruction conference without 
OWNER's approval. Before undertaking each part of the Work, CONTRACTOR 
shall carefully study the Contract Documents to check and verify pertinent 
figures shown thereon compare accurately to all applicable field measurements. 
CONTRACTOR shall promptly report in writing to Owner's Representative any 
conflict, error, ambiguity or discrepancy which CONTRACTOR may discover and 
shall obtain a written interpretation or clarification from Owner's Representative 
before proceeding with any Work affected thereby. CONTRACTOR shall be liable 
to OWNER for failure to report any conflict, error, ambiguity or discrepancy in the 
Contract Documents of which CONTRACTOR knew or reasonably should have 
known. 

2.4.2 It is mutually agreed between CONTRACTOR and OWNER that successful 
completion of the Work within the Contract completion date is of primary 
importance.  Therefore, the CONTRACTOR hereby agrees to submit to the 
Owner’s Representative for review and approval, or acceptance, as appropriate, 
all information requested within this section, including a Baseline Schedule, no 
later than five working days prior to the preconstruction conference.  The 
Owner’s Representative will schedule the preconstruction conference upon the 
timely submittal of the required documents, unless time is extended by written 
mutual agreement.  CONTRACTOR will submit the following: 

.1 A proposed Baseline Schedule developed using Microsoft Project software, 
unless otherwise approved by Owner’s Representative (“Baseline Schedule”) to 
confirm that all Work will be completed within the Contract time.  The Baseline 
Schedule must (i) indicate the times (number of days or dates) for starting 
and completing the various stages of the Work, including any Milestones 
specified in the Contract Documents, (ii) identify the Critical Path for 
completing the Work, (iii) identify when all Subcontractors will be utilized, and 
(iv) take into consideration any limitations on Working Hours, including 
baseline Rain Days on Calendar Day Contracts, and (v) be prepared 
accordance with Section 01310, Schedules and Reports, if applicable; 
otherwise in accordance with Section 01300, Submittals. This Baseline 
Schedule, a copy of which shall be made available at the job site(s), must 
contain sufficient detail to indicate that the CONTRACTOR has properly 
identified required Work elements and tasks, has provided for a sufficient and 
proper workforce and integration of Subcontractors, has provided sufficient 
resources and has considered the proper sequencing of the Work required to 
result in a successful Project that can be completed within the Contract time;  

.2 An organizational chart showing the principals and management personnel 
who will be involved with the Work, including each one’s responsibilities for the 
Work; 

.3 To the extent not set forth in the Section 00400 Statement of Contractor’s 
Experience, a complete listing of the CONTRACTOR’s employees proposed for 
the Work.  List each one by name and job title, and show length of 
employment with CONTRACTOR; 
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.4 To the extent not set forth in the Section 00410 Statement of Bidder’s Safety 
Experience, a discussion and confirmation of the CONTRACTOR’s commitment 
to safety by providing a copy of its employee’s safety handbook and the safety 
records for the past three years of CONTRACTOR’s proposed project manager 
and Superintendent; 

.5 A preliminary schedule of Shop Drawing and sample submittals; 

.6 A preliminary schedule of values for all of the Work, subdivided into 
component parts in sufficient detail to serve as the basis for progress 
payments during construction.  Such prices will be deemed to include an 
appropriate amount of overhead and profit applicable to each item of Work; 

.7 To the extent not set forth in the Section 00400 Statement of Contractor’s 
Experience, a letter designating CONTRACTOR's Superintendent and project 
manager, and a confirmation of past project experience for the 
CONTRACTOR’s Superintendent and project manager specifically intended for 
the Work; 

.8 A letter from CONTRACTOR and Subcontractor(s) listing salaried specialists.  A 
salaried specialist is anyone except an hourly worker whose wage rate is 
governed by Section 00830 of this agreement; 

.9 A letter designating the "Competent Person(s)" on general safety and 
excavation safety measures along with certifications or other documentation of 
the safety representative's qualifications; 

.10 If applicable, an excavation safety system plan; 

.11 If applicable, a plan illustrating proposed locations of temporary facilities; 

.12 A completed Non-Use of Asbestos Affidavit (Prior to Construction);  

.13 A letter designating the Texas Registered Professional Land Surveyor for 
layout of the Work, if the Work requires the services of a surveyor; and 

.14 Appropriate safety training certificates for workers that will initially be on site; 

.15 A certificate of worker’s compensation insurance coverage for all persons 
providing services on the Project (refer to 5.2.1.3 in Section 00700 for 
definition of persons providing services on the Project); 

.16 A Construction Equipment Emissions Reduction Plan. 

2.4.3 Neither the acceptance nor the approval of any of the submittals required in 
paragraph 2.4.2, above, will constitute the adoption, affirmation, or direction of 
the CONTRACTOR’S means and methods. 

2.5 Preconstruction Conference: Prior to commencement of Work at the site, CONTRACTOR 
must attend a preconstruction conference with Owner’s Representative and others, as set 
forth in Division 1.  Additionally, prior to commencement of work, the CONTRACTOR shall 
host a preconstruction conference for the Subcontractors identified on the originally 
approved compliance plan, Owner’s Representative and others, as set forth in Division 1.  
The CONTRACTOR shall notify all Subcontractors five (5) working days prior to the 
preconstruction conference. If the CONTRACTOR has included Subcontractors in the initial 
preconstruction conference, the additional Subcontractor preconstruction conference will not 
be required. 

2.6 Initially Acceptable Schedules: Unless otherwise provided in the Contract Documents, 
CONTRACTOR shall obtain approval of Owner's Representative on the Baseline Schedule 
submitted in accordance with paragraph 2.4.2.1 and Division 1 before the first progress 
payment will be made to CONTRACTOR. The Baseline Schedule must provide for an orderly 
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progression of the designated portion of the Work to completion within any specified 
Milestones and Contract Times. Acceptance of the schedule by Owner's Representative will 
neither impose on Owner's Representative responsibility or liability for the sequencing, 
scheduling or progress of the Work nor interfere with or relieve CONTRACTOR from 
CONTRACTOR's full responsibility for such Work. CONTRACTOR's schedule of Shop Drawings 
and sample submissions must provide an acceptable basis for reviewing and processing the 
required submittals. CONTRACTOR's schedule of values must conform to the requirements 
set forth in Division 1.   

 

ARTICLE 3 - CONTRACT DOCUMENTS: INTENT, AMENDING, REUSE 

3.1 Intent: 

3.1.1 The intent of the Contract Documents is to include all information necessary for 
the proper execution and timely completion of the Work by CONTRACTOR. The 
CONTRACTOR will execute the Work described in and reasonably inferable from the 
Contract Documents as necessary to produce the results indicated by the Contract 
Documents. The Contract Documents are complementary, and what is required by 
one shall be as binding as if required by all.  In cases of disagreement, the 
following order of precedence shall generally govern (top item receiving priority of 
interpretation):   

Signed Agreement 
Addendum to the Contract Documents, including approved changes 
Supplemental General Conditions 
General Conditions 
Other Bidding Requirements and Contract Forms 
Special Provisions to the Standard Technical Specifications 
Special Specifications 
Standard Technical Specifications 
Drawings (figured dimensions shall govern over scaled dimensions)  
Project Safety Manual (if applicable), 

with the understanding that a common sense approach will be utilized as 
necessary so that the Contract Documents produce the intended response.   

3.1.2 Unless otherwise stated in the Contract Documents, words that have well-known 
technical or construction industry meanings are used in the Contract Documents in 
accordance with such recognized meanings. 

3.2 Reporting and Resolving Discrepancies: If, during the performance of the Work, 
CONTRACTOR discovers any conflict, error, ambiguity or discrepancy within the Contract 
Documents or between the Contract Documents and any provisions of any such law or 
regulation applicable to the performance of the Work or of any such standard, specification, 
manual or code or instructions of any Supplier, CONTRACTOR shall report it to Owner's 
Representative in writing at once, and CONTRACTOR shall not proceed with the Work 
affected thereby until an amendment or supplement to the Contract Documents has been 
issued by one of the methods indicated in paragraph 3.3.1 or 3.3.2. CONTRACTOR shall be 
liable to OWNER for failure to report any such conflict, error, ambiguity or discrepancy of 
which CONTRACTOR knew or reasonably should have known. 

3.3 Amending and Supplementing Contract Documents: 

3.3.1 The Contract Documents may be amended to provide for additions, deletions and 
revisions in the Work or to modify the terms and conditions thereof in one or more 
of the following ways: 
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.1 Change Order. 

.2 Change Directive. 

.3 Time Extension Request. 

3.3.2 In addition, the requirements of the Contract Documents may be supplemented, 
and minor variations and deviations in the Work may be authorized, in one or more 
of the following ways: 

.1 Field Order. 

.2 Review of a Shop Drawing or sample. 

.3 Written interpretation or clarification. 

3.4 Reuse of Documents Prohibited: CONTRACTOR and any Subcontractor or Supplier or other 
person or organization performing or furnishing any of the Work under a direct or indirect 
contract with OWNER: (i) shall not have or acquire any title to or ownership rights in any of 
the Drawings, Specifications or other documents (or copies of any thereof) prepared by or 
bearing the seal of E/A or E/A's consultant, and (ii) shall not reuse any of such Drawings, 
Specifications, other documents or copies on extensions of the Project or any other project 
without written consent of OWNER and E/A. 

3.5 In the event of the breach by the OWNER or CONTRACTOR of any of its obligations under 
the Contract, so as to support a claim by the other party, the provisions of this Contract will 
be equitably construed to allow the resolution of such a claim and all of the other provisions 
of this Contract shall continue in full force and effect as to the rights, responsibilities, and 
remedies of the OWNER and CONTRACTOR. 

 

ARTICLE 4 - AVAILABILITY OF LANDS; SUBSURFACE AND PHYSICAL CONDITIONS; 
REFERENCE POINTS 

4.1 Availability of Lands: The OWNER will provide access to all land and interests in land 
required for the Work and will notify CONTRACTOR of any restrictions in such access.  
CONTRACTOR may make a claim if OWNER fails to provide timely access to the Work.  
CONTRACTOR must obtain any additional temporary construction facilities, stockpiling or 
storage sites not otherwise provided.  

4.2 Subsurface and Physical Conditions: 

4.2.1 CONTRACTOR specifically represents that it has carefully examined the plans, the 
geotechnical report, if any, and the site of the proposed Work and is thoroughly 
familiar with all of the conditions surrounding construction of the Project, having 
had the opportunity to conduct any and all additional inquiry, tests and 
investigation that he/she deems necessary and proper.  CONTRACTOR 
acknowledges the receipt of the geotechnical report, if any, and agrees that the 
report, while it is an accurate record of the geotechnical conditions at the boring 
locations, is not a guarantee of specific site conditions which may vary between 
boring locations. 

4.2.2 CONTRACTOR must notify OWNER in writing as soon as reasonably possible, but 
no later than three (3) calendar days, if unforeseen conditions are encountered at 
the site which are (i) subsurface or otherwise concealed physical conditions that 
differ materially from those indicated in the Contract Documents or (ii) unknown 
physical conditions of an unusual nature, that differ materially from those normally 
encountered in the type of work being performed under this Contract.  
CONTRACTOR may not disturb the conditions until OWNER conducts an 
investigation.  Owner's Representative and E/A will promptly investigate such 
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conditions with E/A.  If it is determined that such conditions differ materially and 
cause an increase or decrease in the CONTRACTOR's cost of or time required for 
performance of any part of the Work, Owner’s Representative will recommend an 
equitable adjustment in the Contract Amount or Contract Time, or both. If it is 
determined that such conditions are not materially different from those indicated in 
the Contract Documents, Owner’s Representative will notify CONTRACTOR in 
writing of such findings and the Contract will not be adjusted.  CONTRACTOR may 
dispute such a determination in accordance with Article 16.  

4.2.3 Notwithstanding any other provision of this Contract, CONTRACTOR is solely 
responsible for the location and protection of any and all public utility lines and 
utility customer service lines in the Work area.  "Public utility lines" means the 
utility distribution and supply system, and "utility customer service lines" means 
the utility lines connecting customers to the utility distribution and collection 
system.  Generally, existing utility customer service line connections are not shown 
on the Drawings.  CONTRACTOR shall notify "One Call" and exercise due care to 
locate, mark, uncover and otherwise protect all such lines in the construction zone 
and any of CONTRACTOR's work or storage areas. CONTRACTOR's responsibility 
for the location and protection of utilities is primary and nondelegable. 
CONTRACTOR shall indemnify or reimburse such expenses or costs (including fines 
that may be levied against OWNER) that may result from unauthorized or 
accidental damage to all public lines and utility customer service lines in the work 
area.  OWNER reserves the right to repair any damage CONTRACTOR causes to 
such utilities at CONTRACTOR's expense.  If a public line and/or customer service 
line is damaged by CONTRACTOR, CONTRACTOR shall give verbal notice within one 
(1) hour and written notice within twenty-four (24) hours to the Owner’s 
Representative. 

4.2.4 CONTRACTOR shall take reasonable precaution to avoid disturbing primitive 
records and antiquities of archaeological, paleontological or historical significance. 
No objects of this nature shall be disturbed without written permission of OWNER 
and Texas Historical Commission. When such objects are uncovered unexpectedly, 
CONTRACTOR shall stop all Work in close proximity and notify Owner's 
Representative and Texas Historical Commission of their presence and shall not 
disturb them until written permission and permit to do so is granted. All primitive 
rights and antiquities uncovered on OWNER's property shall remain property of 
State of Texas, Texas Historical Commission conforming to Texas Natural 
Resources Code. If it is determined by OWNER, in consultation with Texas 
Historical Commission, that exploration or excavation of primitive records or 
antiquities on Project site is necessary to avoid loss, CONTRACTOR shall cooperate 
in salvage work attendant to preservation. If the Work stoppage or salvage work 
causes an increase in CONTRACTOR's cost of, or time required for, performance of 
the Work, the Contract Amount and/or Contract Time will be equitably adjusted. 

4.3 Reference Points:  Unless otherwise specified, all control lines and bench marks suitable 
for use in layout will be furnished by OWNER. Lay out of the Work shall be performed in 
accordance with Division 1. Controls, bench marks and property boundary markers shall be 
carefully preserved by CONTRACTOR by use of flags, staffs or other visible devices and in 
case of destruction or removal by CONTRACTOR or its employees, such controls and bench 
marks shall be replaced by a Registered Professional Land Surveyor at CONTRACTOR's 
expense. City of Austin survey monuments damaged by CONTRACTOR will be reestablished 
by OWNER at CONTRACTOR's expense. 

4.4 Hazardous Materials: 

4.4.1 To the extent provided by applicable law, OWNER shall be responsible for any 
hazardous material uncovered or revealed at the site which was not shown, 
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indicated or identified in the Contract Documents to be within the scope of the 
Work and which may present a substantial danger to persons or property exposed 
thereto in connection with the Work at the site. CONTRACTOR shall immediately 
notify Owner's Representative of any suspected hazardous materials encountered 
before or during performance of the Work and shall take all necessary precautions 
to avoid further disturbance of the materials. 

4.4.2 CONTRACTOR shall be responsible for any hazardous materials brought to the site 
by CONTRACTOR, Subcontractor, Suppliers or anyone else for whom CONTRACTOR 
is responsible. 

4.4.3 No asbestos-containing materials shall be incorporated into the Work or brought 
on Project site without prior approval of OWNER.  The CONTRACTOR shall not 
knowingly use, specify, request or approve for use any asbestos containing 
materials or lead-based paint without the OWNER'S written approval.  When a 
specific product is specified, the CONTRACTOR shall endeavor to verify that the 
product does not include asbestos containing material.  

4.4.4 Refer to Division 1 for hazardous material definitions and procedures. 

.1 Unless otherwise expressly provided in the Contract Documents to be part of 
the Work, CONTRACTOR is not responsible for any unexpected Hazardous 
Materials encountered at the site.  Upon encountering any Hazardous 
Conditions, CONTRACTOR must stop Work immediately in the affected area 
and duly notify OWNER and, if required by applicable law or regulations, all 
government or quasi-government entities with jurisdiction over the Project or 
site.   

.2 Upon receiving notice of the presence of suspected Hazardous Materials, 
OWNER shall take the necessary measures required to ensure that the 
Hazardous Materials are remediated or rendered harmless.  Such necessary 
measures shall include OWNER retaining qualified independent experts to (i) 
ascertain whether Hazardous Materials have actually been encountered, and, if 
they have been encountered, (ii) prescribe the remedial measures that 
OWNER must take either to remove the Hazardous Materials or render the 
Hazardous Materials harmless. 

.3 CONTRACTOR shall be obligated to resume Work at the affected area of the 
Project only after OWNER’s Representative provides written certification that 
(i) the Hazardous Materials have been removed or rendered harmless and (ii) 
all necessary approvals have been obtained from all government and quasi-
government entities having jurisdiction over the Project or site.  The 
CONTRACTOR shall be responsible for continuing the Work in the unaffected 
portion of the Project and site. 

.4 CONTRACTOR will be entitled, in accordance with these General Conditions, to 
an adjustment in its Contract Amount and/or Contract Time(s) to the extent 
CONTRACTOR’s cost and/or time of performance have been adversely 
impacted by the presence of Hazardous Materials. 

.5 Notwithstanding the preceding provisions of this Section 4.1, OWNER is not 
responsible for Hazardous Materials introduced to the Site by CONTRACTOR, 
Subcontractors or anyone for whose acts they may be liable.  CONTRACTOR 
shall indemnify, defend and hold harmless OWNER and OWNER’s officers, 
directors, employees and agents from and against all claims, losses, damages, 
liabilities and expenses, including attorneys’ fees and expenses, arising out of 
or resulting from those hazardous materials introduced to the site by 
CONTRACTOR, Subcontractors or anyone for whose acts they may be liable. 
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4.4.5 CONTRACTOR shall be responsible for use, storage and remediation of any 
hazardous materials brought to the Site by CONTRACTOR, Subcontractors, 
Suppliers or anyone else for whom CONTRACTOR is responsible. 

 

ARTICLE 5 - BONDS AND INSURANCE 

5.1 Surety and Insurance Companies: All bonds and insurance required by the Contract 
Documents shall be obtained from solvent surety or insurance companies that are duly 
licensed by the State of Texas and authorized to issue bonds or insurance policies for the 
limits and coverages required by the Contract Documents. The bonds shall be in a form 
acceptable to OWNER and shall be issued by a surety which complies with the requirements 
of Texas Insurance Code, Title 12, Chapter 3503.  The surety must obtain reinsurance for 
any portion of the risk that exceeds 10% of the surety’s capital and surplus.  For bonds 
exceeding $100,000, the surety must also hold a certificate of authority from the U.S. 
Secretary of the Treasury or have obtained reinsurance for any liability in excess of 
$1,000,000 from a reinsurer that is authorized as a reinsurer in Texas or holds a certificate 
of authority from the U.S. Secretary of the Treasury.  In the event that the proposed surety 
for a contract award in excess of $100,000 does not hold a certificate of authority from the 
U.S. Secretary of the Treasury and/or its proposed reinsurer does not hold a certificate of 
authority from the U.S. Secretary of the Treasury, the OWNER may require additional 
financial solvency information from the Bidder/Contractor and the proposed surety company 
and/or reinsurer as part of the 00400 Statement of Bidders Experience and determination of 
bidder responsibility in the award of the Contract. 

5.2 Workers' Compensation Insurance Coverage: 

5.2.1 Definitions: 

.1 Certificate of coverage ("certificate") - A copy of a certificate of insurance, a  
certificate of authority to self-insure issued by the commission, or a coverage 
agreement (DWC-81, DCW-82, DCW-83, or DCW84), showing statutory 
workers' compensation insurance coverage for the person's or entity's 
employees providing services on the Project, for the duration of the Project. 

.2 Duration of the Project - includes the time from the beginning of the Work on   
the Project until the CONTRACTOR's/ person's Work on the Project has been 
completed and accepted by OWNER. 

.3 Persons providing services on the Project ("subcontractor" in Texas Labor 
Code, Section 406.096) - includes all persons or entities performing all or part 
of the services the CONTRACTOR has undertaken to perform on the Project, 
regardless of whether that person contracted directly with the CONTRACTOR 
and regardless of whether that person has employees. This includes, without 
limitation, independent contractors, Subcontractors, leasing companies, motor 
carriers, owner-operators, employees of any such entity, or employees of any 
entity which furnishes persons to provide services on the Project. "Services" 
include, without limitation, providing, hauling, or delivering equipment or 
materials, or providing labor, transportation, or other service related to a 
project. "Services" does not include activities unrelated to the Project, such as 
food/beverage vendors, office supply deliveries, and delivery of portable 
toilets. 

5.2.2 CONTRACTOR shall provide coverage, based on proper reporting of classification 
codes and payroll amounts and filing of any coverage agreements, which meets 
the statutory requirements of Texas Labor Code, Section 401.011(44) for all 
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employees of the CONTRACTOR providing services on the Project, for the duration 
of the Project. 

5.2.3 CONTRACTOR must provide a certificate of coverage to OWNER prior to being 
awarded the Contract. 

5.2.4 If the coverage period shown on the CONTRACTOR's current certificate of coverage 
ends during the duration of the Project, the CONTRACTOR must, prior to the end of 
the coverage period, file a new certificate of coverage with OWNER showing that 
coverage has been extended. 

5.2.5 CONTRACTOR shall obtain from each person providing services on the Project, and 
provide to OWNER: 

.1 A certificate of coverage, prior to that person beginning Work on the Project, 
so  OWNER will have on file certificates of coverage showing coverage for all 
persons providing services on the Project; and  

.2 No later than seven (7) days after receipt by CONTRACTOR, a new certificate 
of   coverage showing extension of coverage, if the coverage period shown on 
the current certificate of coverage ends during the duration of the Project. 

5.2.6 CONTRACTOR shall retain all required certificates of coverage for the duration of 
the Project and for one (1) year thereafter. 

5.2.7 CONTRACTOR shall notify OWNER in writing by certified mail or personal delivery, 
within ten (10) days after CONTRACTOR knew or should have known, of any 
change that materially affects the provision of coverage of any person providing 
services on the Project. 

5.2.8 CONTRACTOR shall post on each Project site a notice, in the text, form and 
manner prescribed by the Texas Workers' Compensation Commission, informing all 
persons providing services on the Project that they are required to be covered, and 
stating how a person may verify coverage and report lack of coverage. 

5.2.9 CONTRACTOR shall contractually require each person with whom it contracts to 
provide services on a Project, to: 

.1 Provide coverage, based on proper reporting of classification codes and payroll 
amounts and filing of any coverage agreements, which meets the statutory 
requirements of Texas Labor Code, Section 401.011(44) for all of its 
employees providing services on the Project, for the duration of the Project; 

.2 Provide to CONTRACTOR, prior to that person beginning Work on the Project, 
a certificate of coverage showing that coverage is being provided for all 
employees of the person providing services on the Project, for the duration of 
the Project; 

.3 Provide CONTRACTOR, prior to the end of the coverage period, a new 
certificate of coverage showing extension of coverage, if the coverage period 
shown on the current certificate of coverage ends during the duration of the 
Project; 

.4 Obtain from each other person with whom it contracts, and provide to    
CONTRACTOR: a) a certificate of coverage, prior to the other person beginning 
Work on the Project; and b) a new certificate of coverage showing extension of 
coverage, prior to the end of the coverage period, if the coverage period 
shown on the current certificate of coverage ends during the duration of the 
Project; 

.5 Retain all required certificates of coverage on file for the duration of the 
Project and for one (1) year thereafter; 
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.6  Notify OWNER in writing by certified mail or personal delivery, within ten (10) 
days after the person knew or should have known, of any change that 
materially affects the provision of coverage of any person providing services  
on the Project; and  

.7 Contractually require each person with whom it contracts, to perform as 
required by paragraphs 5.2.9.1 - 5.2.9.7, with the certificates of coverage to 
be provided to the person for whom they are providing services. 

5.2.10 By signing this Contract or providing or causing to be provided a certificate of 
coverage, CONTRACTOR is representing to OWNER that all employees of the 
CONTRACTOR who will provide services on the Project will be covered by workers' 
compensation coverage for the duration of the Project, that the coverage will be 
based on proper reporting of classification codes and payroll amounts, and that all 
coverage agreements will be filed with the appropriate insurance carrier or, in the 
case of a self-insured, with the Texas Worker’s Compensation Commission's 
Division of Self- Insurance Regulation. Providing false or misleading information 
may subject CONTRACTOR to administrative penalties, criminal penalties, civil 
penalties, or other civil actions. 

5.2.11 CONTRACTOR's failure to comply with any of these provisions is a breach of 
Contract by CONTRACTOR which entitles OWNER to declare the Contract void if 
CONTRACTOR does not remedy the breach within ten (10) days after receipt of 
notice of breach from OWNER. 

5.3 Other Bond and Insurance Requirements: For additional insurance requirements, refer 
to the Supplemental General Conditions. 

5.4 Bonds: 

5.4.1 General. 

.1 Bonds, when required, shall be executed on forms furnished by or acceptable 
to OWNER.  All bonds signed by an agent must be accompanied by a certified 
copy of such agent's authority to act. 

.2 If the surety on any bond furnished by CONTRACTOR is declared bankrupt or 
becomes insolvent or its right to do business is terminated in the State of 
Texas or it ceases to meet the requirements of the preceding paragraph, 
CONTRACTOR shall within ten (10) days thereafter substitute another bond 
and surety, both of which must be acceptable to OWNER. 

.3 When Performance Bonds and/or Payment Bonds are required, each shall be 
issued in an amount of one hundred percent (100%) of the Contract Amount 
as security for the faithful performance and/or payment of all CONTRACTOR's 
obligations under the Contract Documents.  Performance Bonds and Payment 
Bonds shall be issued by a solvent surety company authorized to do business 
in the State of Texas, and shall meet any other requirements established by 
law or by OWNER pursuant to applicable law.  Any surety duly authorized to 
do business in Texas may write Performance and Payment Bonds on a project 
without reinsurance to the limit of ten percent (10%) of its capital and surplus.  
Such a surety must reinsure any obligations over ten percent (10%). 

5.4.2 Performance Bond. 

.1 If the Contract Amount exceeds $100,000, CONTRACTOR shall furnish OWNER 
with a Performance Bond in the form set out in Section 00610. 

.2 If the Contract Amount exceeds $25,000 but is less than or equal to $100,000, 
CONTRACTOR shall furnish OWNER with a Performance Bond in the form set 
out in Section 00610, unless the original Contract Time is 60 Calendar 
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Days/40 Working Days or less, in which case CONTRACTOR can agree to the 
following terms and conditions for payment in lieu of providing a Performance 
Bond:  no moneys will be paid to CONTRACTOR until completion and 
acceptance of the Work by OWNER; CONTRACTOR shall be entitled to receive 
95% of the Contract Amount following Final Completion, and the remaining 
5% of the Contract Amount following the one (1) year warranty period. 

.3 If the Contract Amount is less than or equal to $25,000, CONTRACTOR will not 
be required to furnish a Performance Bond; provided that no moneys will be 
paid to CONTRACTOR until completion and acceptance of the Work by OWNER 
under the following terms and conditions: CONTRACTOR shall be entitled to 
receive 95% of the Contract Amount following Final Completion, and the 
remaining 5% of the Contract Amount following the one (1) year warranty 
period. 

.4 If a Performance Bond is required to be furnished, it shall extend for the one 
(1) year warranty period. 

5.4.3 Payment Bond. 

.1 If the Contract Amount exceeds $50,000, CONTRACTOR shall furnish OWNER 
with a Payment Bond in the form set out in Section 00620. 

.2 If the Contract Amount is less than or equal to $50,000, CONTRACTOR will not 
be required to furnish a Payment Bond; provided that no moneys will be paid 
to CONTRACTOR until completion and acceptance of the Work by OWNER 
under the terms and conditions specified in paragraph 5.4.2.3. 

5.4.4 Maintenance Bond: If the Contract Documents contemplate a period of 
maintenance beyond the one (1) year contractual warranty period, OWNER agrees 
that any bond to be required for such maintenance work will be in the amount of 
the maintenance work during any extended maintenance period. 

 

ARTICLE 6 - CONTRACTOR'S RESPONSIBILITIES 

6.1 Supervision and Superintendence: 

6.1.1 CONTRACTOR shall supervise, inspect and direct the Work competently and 
efficiently, devoting such attention thereto and applying such skills and expertise as 
may be necessary to perform the Work in accordance with the Contract Documents. 
CONTRACTOR shall be solely responsible for the means, methods, techniques, 
sequences and procedures of construction. CONTRACTOR shall be responsible to see 
that the completed Work complies accurately with the Contract Documents.  

6.1.2 CONTRACTOR shall have an English-speaking, competent Superintendent on the 
Work at all times that work is in progress.    The Superintendent will be 
CONTRACTOR’s representative on the Work and shall have the authority to act on 
the behalf of CONTRACTOR. All communications given to the Superintendent shall be 
as binding as if given to CONTRACTOR. Either CONTRACTOR or the Superintendent 
shall provide a cellular telephone number and an emergency and home telephone 
number at which one or the other may be reached if necessary when work is not in 
progress.  The Superintendent must be an employee of the CONTRACTOR, unless 
such requirement is waived in writing by the Owner’s Representative.  If the 
CONTRACTOR proposes a management structure with a Project Manager 
supervising, directing, and managing construction of the work in addition to or in 
substitution of a Superintendent, the requirements of these Construction Documents 
with respect to the Superintendent shall likewise apply to any such Project Manager.   
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.1 CONTRACTOR shall present the resume of the proposed Superintendent to the 
Owner’s Representative showing evidence of experience and successful 
superintendence and direction of work of a similar scale and complexity. If, in 
the opinion of the Owner’s Representative, the proposed Superintendent does 
not indicate sufficient experience in line with the Work, he/she will not be 
allowed to be the designated Superintendent for the Work.  

.2 The Superintendent shall not be replaced without Written Notice to Owner’s 
Representative. If CONTRACTOR deems it necessary to replace the 
Superintendent, CONTRACTOR shall provide the necessary information for 
approval, as stated above, on the proposed new Superintendent.  

.3 A qualified substitute Superintendent may be designated in the event that the 
designated Superintendent is temporarily away from the Work, but not to 
exceed a time limit acceptable to the Owner’s Representative. CONTRACTOR 
shall replace the Superintendent upon OWNER’s request in the event the 
Superintendent is unable to perform to OWNER’s satisfaction.  

6.2 Labor, Materials and Equipment: 

6.2.1 CONTRACTOR shall maintain a work force adequate to accomplish the Work within 
the Contract Time.  CONTRACTOR agrees to employ only orderly and competent 
workers, skillful in performance of the type of Work required under this Contract. 
CONTRACTOR, Subcontractors, Sub-subcontractors, and their employees may not 
use or possess any alcoholic or other intoxicating beverages, illegal drugs or 
controlled substances while on the job or on OWNER’s property, nor may such 
workers be intoxicated, or under the influence of alcohol or drugs, on the job.  
Subject to the applicable provisions of Texas law, CONTRACTOR, Subcontractors, 
Sub-subcontractors, and their employees may not use or possess any firearms or 
other weapons while on the job or on OWNER’S property.  If OWNER or Owner’s 
Representative notifies CONTRACTOR that any worker or representative of 
Contractor is incompetent, disorderly, abusive, or disobedient, has knowingly or 
repeatedly violated safety regulations, has possessed any firearms in contravention 
of the applicable provisions of Texas law, or has possessed or was under the 
influence of alcohol or drugs on the job, CONTRACTOR shall immediately remove 
such worker or representative, including an officer or owner of CONTRACTOR, from 
performing Contract Work, and may not employ such worker or representative again 
on Contract Work without OWNER’s prior written consent. CONTRACTOR shall at all 
times maintain good discipline and order on or off the site in all matters pertaining 
to the Project. Workers on Project shall be paid not less than wage rates, including 
fringe benefits, as published by the Department of Labor (DOL) for Building 
Construction and Heavy and Highway Trades “AS APPLICABLE” and/or the $13.03 
minimum Wage required by City of Austin Ordinance No.  20160324-015, whichever 
is higher. The Total Minimum Wage required can be met using any combination of 
cash and non-cash qualified fringe benefits provided the cash component meets or 
exceeds the $13.03 minimum wage required. 

6.2.2 Unless otherwise specified in Division 1, CONTRACTOR shall provide and pay for all 
materials, equipment, labor, transportation, construction equipment and machinery, 
tools, appliances, fuel, power, light, heat, telephone, water, sanitary facilities, 
temporary facilities and all other facilities and incidentals necessary for the 
furnishing, performance, testing, start-up and completion of the Work.  

6.2.3 All materials and equipment shall be of good quality and new (including new 
products made of recycled materials, pursuant to Section 361.426 of the Texas 
Health & Safety Code), except as otherwise provided in the Contract Documents. If 
required by Owner's Representative, CONTRACTOR shall furnish satisfactory 
evidence (reports of required tests, manufacturer's certificates of compliance with 
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material requirements, mill reports, etc.) as to the kind and quality of materials and 
equipment. All materials and equipment shall be applied, installed, connected, 
erected, used, cleaned and conditioned in accordance with instructions of the 
applicable Supplier, except as otherwise provided in the Contract Documents.  

6.2.4 Substitutes and "Approved Equal" Items: 

.1 Whenever an item of material or equipment is specified or described in the 
Contract Documents by using the name of a proprietary item or the name of a 
particular Supplier, the specification or description is intended to establish the 
type, function and quality required. Unless the specification or description 
contains words reading that no like, equivalent or "approved equal" item or no 
substitution is permitted, other items of material or equipment of other 
Suppliers may be submitted by CONTRACTOR, at CONTRACTOR’S sole risk, 
including disruptions to the Critical Path of the Progress Schedule, to E/A 
through Owner's Representative under the following circumstances: 

.1.1 "Approved Equal": If in E/A's sole discretion an item of material or 
equipment proposed by CONTRACTOR is functionally equal to that named 
and sufficiently similar so that no change in related Work will be required, 
it may be considered by E/A as an "approved equal" item, in which case 
review of the proposed item may, in E/A's sole discretion, be 
accomplished without compliance with some or all of the requirements for 
evaluation of proposed substitute items. CONTRACTOR shall provide E/A 
with the documentation required for E/A to make its determination. 

.1.2 Substitute Items: If in E/A's sole discretion an item of material or 
equipment proposed by CONTRACTOR does not qualify as an "approved 
equal" item under subparagraph 6.2.4.1.1, it will be considered a 
proposed substitute item. CONTRACTOR shall submit sufficient 
information as provided in Division 1 to allow E/A to determine that the 
item of material or equipment proposed is essentially equivalent to that 
named and a substitute therefor. 

.2 Substitute Construction Methods and Procedures: If a specific means, method, 
technique, sequence or procedure of construction is shown or indicated in and 
expressly required by the Contract Documents, CONTRACTOR may, at 
CONTRACTOR’S sole risk, including disruptions to the Critical Path of the 
Progress Schedule, with prior approval of E/A furnish or utilize a substitute 
means, method, technique, sequence, or procedure of construction. 
CONTRACTOR shall submit sufficient information to Owner's Representative to 
allow E/A, in E/A's sole discretion, to determine that the substitute proposed is 
equivalent to that expressly called for by the Contract Documents. The 
procedure for review by E/A will be same as that provided for substitute items 
in Division 1. 

.3 E/A's Evaluation: E/A will be allowed a reasonable time within which to 
evaluate each proposal or submittal made pursuant to subparagraphs 
6.2.4.1.1 and 6.2.4.1.2. E/A will be the sole judge of acceptability. No 
"approved equal" or substitute shall be ordered, installed, or utilized until E/A's 
review is complete, which will be evidenced by either a Change Order or 
completion of the Shop Drawing review procedure. OWNER may require 
CONTRACTOR to furnish at CONTRACTOR's expense a special performance 
guarantee or other surety bond with respect to any "approved equal" or 
substitute or for any other delay or disruption to the Critical Path of the Project 
Schedule attributable to any such substitution. OWNER shall not be 
responsible for any delay due to review time for any "approved equal" or 
substitute. 
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.4 CONTRACTOR's Expense: All data and documentation to be provided by 
CONTRACTOR in support of any proposed "approved equal" or substitute item 
will be at CONTRACTOR's expense. 

.5 The approval of the E/A will not relieve the CONTRACTOR from primary 
responsibility and liability for the suitability and performance of any proposed 
substitute item, method or procedure and will not relieve CONTRACTOR from 
its primary responsibility and liability for curing defective Work and performing 
warranty work, which the CONTRACTOR shall cure and perform, regardless of 
any claim the CONTRACTOR may choose to advance against the E/A or 
manufacturer. 

6.2.5 CONTRACTOR agrees to assign to OWNER any rights it may have to bring antitrust 
suits against its Suppliers for overcharges on materials incorporated in the Project 
growing out of illegal price fixing agreements. CONTRACTOR further agrees to 
cooperate with OWNER should OWNER wish to prosecute suits against Suppliers for 
illegal price fixing. 

6.3 Progress Schedule:  Unless otherwise provided in Division 1, CONTRACTOR shall adhere 
to the Baseline Schedule established in accordance with paragraph 2.6 as it may be 
adjusted from time to time as provided below: 

6.3.1 CONTRACTOR shall submit to Owner's Representative for review and approval any 
proposed adjustments in the Progress Schedule that will not change the Contract 
Times or Milestones on a monthly basis. Any such proposed adjustments must be 
substantiated with documentation of any changes to the underlying logic of the 
Progress Schedule. CONTRACTOR’s Progress Schedule must show how the 
CONTRACTOR will consistently advance the progress of the Work in accordance with 
the Critical Path of the Work and the Contract Time or Milestones. Such adjustments 
will conform generally to the Progress Schedule then in effect and additionally will 
comply with any provisions of Division 1 applicable thereto. 

6.3.2 Proposed adjustments in the Progress Schedule that will change the Contract Times 
or Milestones shall be submitted in accordance with the requirements of Article 12.  
Any such proposed adjustments must be substantiated with documentation of any 
changes to the underlying logic of the Progress Schedule.  Such adjustments may 
only be made by a Change Order or Time Extension Request in accordance with 
Article 12. 

6.4 Concerning Subcontractors, Suppliers and Others: 

6.4.1 Assignment: CONTRACTOR agrees to retain direct control of and give direct 
attention to the fulfillment of this Contract. CONTRACTOR agrees not to, by Power of 
Attorney, or otherwise, assign said Contract without the prior written consent of 
OWNER.  In addition, without OWNER’S written consent, the CONTRACTOR will not 
subcontract the performance of the entire Work or the supervision and direction of 
the Work. 

6.4.2 Award of Subcontracts for Portions of the Work: CONTRACTOR shall not employ any 
Subcontractor, Supplier or other person or organization, whether initially or as a 
substitute, against whom OWNER may have reasonable objection. OWNER will 
communicate such objections by Written Notice. If OWNER requires a change 
without good cause of any Subcontractor, person or organization previously 
accepted by OWNER, the Contract Amount shall be increased or decreased by the 
difference in the cost occasioned by any such change, and appropriate Change Order 
shall be issued. CONTRACTOR shall not substitute any Subcontractor, person or 
organization that has been accepted by OWNER, unless the substitute has been 
accepted in writing by OWNER. No acceptance by OWNER of any Subcontractor, 
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Supplier or other person or organization shall constitute a waiver of any right of 
OWNER to reject defective Work. 

6.4.3 CONTRACTOR shall enter into written agreements with all Subcontractors and 
Suppliers which specifically binds the Subcontractors or Suppliers to the applicable 
terms and conditions of the Contract Documents for the benefit of OWNER and E/A. 
The OWNER reserves the right to specify that certain requirements shall be adhered 
to by all Subcontractors and Sub-subcontractors as indicated in other portions of the 
Contract Documents and these requirements shall be made a part of the agreement 
between CONTRACTOR and Subcontractor or Supplier.  Subject to and in accordance 
with the above requirements, the CONTRACTOR must provide and will be deemed 
for all purposes to have provided in its contracts with major Subcontractors or 
Suppliers on the Project (those contracts of more than $10,000) the following 
specific provision: alternative dispute resolution (paragraphs 16.2 and 16.3), which 
shall be mandatory in the event of a subcontractor or supplier claim and a 
prerequisite for the submission of any derivative claim.  The CONTRACTOR’s 
standard subcontract form is subject to the OWNER’s review and approval.  The 
OWNER may request and the CONTRACTOR will provide within five (5) working days 
a copy of any subcontract requested by the OWNER.  

6.4.4 CONTRACTOR shall be fully responsible to OWNER for all acts and omissions of the 
Subcontractors, Suppliers and other persons and organizations performing or 
furnishing any of the Work under a direct or indirect contract with CONTRACTOR just 
as CONTRACTOR is responsible for CONTRACTOR's own acts and omissions. Nothing 
in the Contract Documents shall create for the benefit of any such Subcontractor, 
Supplier or other person or organization any contractual relationship between 
OWNER and any such Subcontractor, Supplier or other person or organization, nor 
shall it create any obligation on the part of OWNER or E/A to pay or to see to the 
payment of any moneys due any such Subcontractor, Supplier or other person or 
organization except as may otherwise be required by laws and regulations. 

6.4.5 CONTRACTOR shall be solely responsible for efficiently scheduling and coordinating 
the Work of Subcontractors, Suppliers and other persons and organizations 
performing or furnishing any of the Work under a direct or indirect contract with 
CONTRACTOR in order to avoid any delays or inefficiencies in the prosecution of the 
Work.  CONTRACTOR shall require all Subcontractors, Suppliers and such other 
persons and organizations performing or furnishing any of the Work to communicate 
with Owner's Representative through CONTRACTOR. 

6.4.6 The divisions and sections of the Specifications and the identifications of any 
Drawings shall not control CONTRACTOR in dividing or delineating the Work to be 
performed by any specific trade. 

6.4.7 CONTRACTOR shall pay each Subcontractor and Supplier their appropriate share of 
payments made to CONTRACTOR not later than ten (10) Calendar Days of 
CONTRACTOR’s receipt of payment from OWNER. Upon request from Owner, the 
CONTRACTOR has two (2) Working Days to provide documentation verifying 
Payment to Subcontractor(s).  The CONTRACTOR is required to notify the 
Subcontractor(s) in writing of rejection of Application for Payment within two (2) 
Working Days following notification by Owner. Failure of CONTRACTOR to make 
payments to Subcontractors or for labor, materials or equipment in accordance to 
this contract, may be cause to reject future Bids by the CONTRACTOR in accordance 
with Section 00100 9.B.4 and may be cause to reject payment in accordance with 
00700 14.4.1.3. 

6.4.8 To the extent allowed by Texas law, the OWNER shall be deemed to be a third party 
beneficiary to each subcontract and may, if OWNER elects, following a termination of 
the CONTRACTOR, require that the Subcontractor(s) perform all or a portion of 
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unperformed duties and obligations under its subcontract(s) for the benefit of the 
OWNER, rather than the CONTRACTOR; however, if the OWNER requires any such 
performance by a Subcontractor for the OWNER’s direct benefit, then the OWNER 
shall be bound and obligated to pay such Subcontractor the reasonable value for all 
Work performed by such Subcontractor to the date of the termination of the 
CONTRACTOR, less previous payments, and for all Work performed thereafter.  In 
the event that the OWNER elects to invoke its right under this section, OWNER will 
provide notice of such election to the CONTRACTOR and the affected 
Subcontractor(s). 

6.5 Patent Fees and Royalties:  

6.5.1 CONTRACTOR shall be responsible at all times for compliance with applicable patents 
or copyrights encompassing, in whole or in part, any design, device, material, or 
process utilized, directly or indirectly, in the performance of the Work or the 
formulation or presentation of its Bid. 

6.5.2 CONTRACTOR shall pay all royalties and license fees and shall provide, prior to 
commencement of Work hereunder and at all times during the performance of same, 
for lawful use of any design, device, material or process covered by letters, patent or 
copyright by suitable legal agreement with the patentee, copyright holder, or their 
duly authorized representative whether or not a particular design, device, material, 
or process is specified by OWNER. 

6.5.3 CONTRACTOR shall defend all suits or claims for infringement of any patent or 
copyright and shall save OWNER harmless from any loss or liability, direct or 
indirect, arising with respect to CONTRACTOR's process in the formulation of its Bid 
or the performance of the Work or otherwise arising in connection therewith. OWNER 
reserves the right to provide its own defense to any suit or claim of infringement of 
any patent or copyright in which event CONTRACTOR shall indemnify and save 
harmless OWNER from all costs and expenses of such defense as well as satisfaction 
of all judgments entered against OWNER.   

6.5.4 OWNER shall have the right to stop the Work and/or terminate this Agreement at 
any time in the event CONTRACTOR fails to disclose to OWNER that CONTRACTOR's 
work methodology includes the use of any infringing design, device, material or 
process. 

6.6 Permits, Fees: Unless otherwise provided in the Supplemental General Conditions, 
CONTRACTOR shall obtain and pay for all construction permits, licenses and fees required 
for prosecution of the Work. 

6.7 Laws and Regulations:  

6.7.1 CONTRACTOR shall give all notices and comply with all laws and regulations 
applicable to furnishing and performing the Work, including arranging for and 
obtaining any required inspections, tests, approvals or certifications from any public 
body having jurisdiction over the Work or any part thereof.  Except where otherwise 
expressly required by applicable laws and regulations, neither OWNER nor E/A shall 
be responsible for monitoring CONTRACTOR's compliance with any laws and 
regulations. 

6.7.2 Maintaining clean water, air and earth or improving thereon shall be regarded as of 
prime importance. CONTRACTOR shall plan and execute its operations in compliance 
with all applicable Federal, State and local laws and regulations concerning control 
and abatement of water pollution and prevention and control of air pollution. 

6.7.3 If CONTRACTOR performs any Work knowing or having reason to know that it is 
contrary to laws or regulations, CONTRACTOR shall bear all claims, costs, losses and 
damages arising therefrom; however, it shall not be CONTRACTOR's primary 
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responsibility to make certain that the Specifications and Drawings are in accordance 
with laws and regulations, but this does not relieve CONTRACTOR of CONTRACTOR's 
obligations under Article 3. 

6.8 Taxes: 

6.8.1 CONTRACTOR shall pay only those sales, consumer, use and other similar taxes 
required to be paid by CONTRACTOR in accordance with the laws and regulations of 
the State of Texas in the performance of this public works contract. 

6.8.2 OWNER is an exempt organization as defined by Chapter 11 of the Property Tax 
Code of Texas and is thereby exempt from payment of Sales Tax under Chapter 151, 
Limited Use Sales, Excise and Use Tax, Texas Tax Code, and Article 1066 (C), Local 
Sales and Use Tax Act, Revised Civil Statutes of Texas. 

6.9 Use of Premises: 

6.9.1 CONTRACTOR shall confine construction equipment, the storage of materials and 
equipment and the operations of workers to the site and land and areas identified in 
and permitted by the Contract Documents and other land and areas permitted by 
laws and regulations, right-of-way, permits and easements, and shall not 
unreasonably encumber the premises with construction equipment or other 
materials or equipment. CONTRACTOR shall assume full responsibility for any 
damage to any such land or area, or to the owner or occupant thereof or of any 
adjacent land or areas, resulting from the performance of the Work. Should any 
claim be made by any such owner or occupant because of or in connection with the 
performance of the Work, CONTRACTOR shall promptly settle with such other party 
by negotiation or otherwise resolve the claim by arbitration or other dispute 
resolution proceeding or at law. CONTRACTOR shall indemnify, defend and hold 
harmless OWNER, E/A, E/A'S Consultants and anyone directly or indirectly employed 
by any of them from and against all claims, costs, losses and damages (including 
court costs and reasonable attorney’s fees) arising out of or resulting from any claim 
or action, legal or equitable, brought by any such owner or occupant against 
OWNER, E/A or any other party indemnified hereunder to the extent caused by or 
based upon performance of the work or failure to perform the Work. 

6.9.2 During the progress of the Work and on a daily basis, CONTRACTOR shall keep the 
premises free from accumulations of waste materials, rubbish and other debris 
resulting from the Work. At the completion of the Work, CONTRACTOR shall remove 
all waste materials, rubbish and debris from and about the premises as well as all 
tools, appliances, construction equipment and machinery and surplus materials. 
CONTRACTOR shall leave the site clean and ready for occupancy by OWNER at 
Substantial Completion of the Work. CONTRACTOR shall, at a minimum, restore to 
original condition all property not designated for alteration by the Contact 
Documents.  If the CONTRACTOR fails to clean up at the completion of the Work, 
OWNER may do so and the cost thereof will be charged against the CONTRACTOR. 

6.9.3 CONTRACTOR shall not load nor permit any part of any structure to be loaded in any 
manner that will endanger the structure, nor shall CONTRACTOR subject any part of 
the Work or adjacent property to stresses or pressures that will endanger it. 

6.10 Record Documents:  CONTRACTOR shall maintain in a safe place at the site, or other 
location acceptable to OWNER, one (1) record copy of all Drawings, Specifications, Addenda, 
Change Orders, Change Directives, Field Orders and written interpretations and clarifications 
(issued pursuant to paragraph 9.5) in good order and annotated to show all changes made 
during construction. These record documents together with all final samples and all final 
Shop Drawings will be available to OWNER and E/A for reference during performance of the 
Work. Upon Substantial Completion of the Work, these record documents, samples and 
Shop Drawings shall be promptly delivered to Owner's Representative. 
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6.11 Safety and Protection: 

6.11.1 CONTRACTOR shall be responsible for initiating, maintaining and supervising all 
safety precautions and programs in connection with the Work. Upon request, and 
prior to installation of measures, CONTRACTOR shall submit a site security plan for 
approval by OWNER. By reviewing the plan or making recommendations or 
comments, OWNER will not assume liability nor will CONTRACTOR be relieved of 
liability for damage, injury or loss. CONTRACTOR shall take all necessary precautions 
for the safety of and shall provide the necessary protection to prevent damage, 
injury or loss to: 

.1 all persons on the Work site or who may be affected by the Work; 

.2 all the Work and materials and equipment to be incorporated therein, whether 
in storage on or off the site; and  

.3 other property at the site or adjacent thereto,  including, but not limited to, 
trees, shrubs, lawns, walks, pavements, roadways, structures, utilities and 
underground facilities not designated for removal, relocation or replacement in 
the course of construction.   

6.11.2 CONTRACTOR shall comply with all applicable laws and regulations of any public 
body having jurisdiction for safety of persons or property or to protect them from 
damage, injury or loss; and shall erect and maintain all necessary safeguards for 
such safety and protection. CONTRACTOR shall notify owners of adjacent property 
and of underground facilities, and utility owners when prosecution of the Work may 
affect them, and shall cooperate with them in the protection, removal, relocation 
and replacement of their property. All damage, injury or loss to any property 
referred to in paragraph 6.11.1.2 and 6.11.1.3 caused, directly or indirectly, in 
whole or in part, by CONTRACTOR, Subcontractor, Supplier or any person or 
organization directly or indirectly employed by any of them to perform or furnish any 
of the Work or anyone for whose acts any of them may be liable, shall be remedied 
by CONTRACTOR (except damage or loss attributable to the fault of Drawings or 
Specifications or to the acts or omissions of OWNER, or E/A, or E/A's consultant or 
anyone employed by any of them or anyone for whose acts any of them may be 
liable, and not attributable, directly or indirectly, in whole or in part, to the faults or 
negligence of CONTRACTOR or any Subcontractor, Supplier or other person or 
organization directly or indirectly employed by any of them). CONTRACTOR's duties 
and responsibilities for safety and protection of the Work shall continue until such 
time as all the Work is completed and Owner's Representative has issued a notice to 
OWNER and CONTRACTOR in accordance with Article 14 that the Work is acceptable 
(except as otherwise expressly provided in connection with Substantial Completion).  
Without limitation, CONTRACTOR shall comply with the following specific provisions: 

It shall be the duty and responsibility of CONTRACTOR and all of its subcontractors 
to be familiar with and comply with 29 USC Section 651, et seq., the Occupational 
Safety and Health Act of 1970, as amended (“OSHA”) and to enforce and comply 
with all provisions of this Act. 

The CONTRACTOR and all of its subcontractors shall comply with all applicable 
requirements of Subpart P of Part 1926 of 29 C.F.R, OSHA Safety and Health 
Standards, Texas Health and Safety Code Section 756.023, as amended, and shall 
submit a unit price for the particular excavation safety systems to be utilized by 
the Contractor for all excavations which exceed a depth of five feet (5’). 

Before commencing any excavation which will exceed a depth of five feet (5’), the 
CONTRACTOR shall provide the Owner with detailed plans and specifications 
regarding the safety systems to be utilized.  Said plans and specifications shall 
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include a certification from a Texas licensed professional engineer indicating full 
compliance with the OSHA provisions cited above. 

6.11.3 Safety Representative: CONTRACTOR shall designate in writing a qualified and 
experienced safety representative (the “Safety Representative”) at the site whose 
duties and responsibilities shall include safety training; identifying and mitigating 
hazardous conditions and unsafe work practices; and developing, maintaining and 
supervising the implementation of safe work practices and safety programs as 
deemed necessary and appropriate for the Project. The term “Safety Representative” 
includes any designated Safety Supervisor, Superintendent or Safety Manager.  The 
Safety Representative shall exercise due diligence in the execution of all Project 
related safety duties. The Safety Representative shall report directly to a company 
executive, not an on site project manager. Upon request of OWNER, CONTRACTOR 
shall provide certifications or other acceptable documentation of the Safety 
Representative's qualifications.  The following requirements will be effective as of 
September 1, 2010:  

.1 The Safety Representative shall present certification of completion of the 
OSHA 30-hour Construction Industry Training Outreach Program described at: 
http://www.osha.gov/dte/outreach/construction_generalindustry/construction.html   

.2 The Safety Representative shall verify that all construction workers (defined as 
persons covered by a prevailing wage determination) on the job site, whether 
employed by the CONTRACTOR or subcontractors, have completed the OSHA 
10-hour Construction Industry Training Outreach Program described at: 
http://www.osha.gov/dte/outreach/construction_generalindustry/construction.html.  The Safety 
Representative must receive a certificate of training completion before 
allowing a worker on site and shall have all such certificates available for 
inspection by the OWNER. 

.3 The Safety Representative shall ensure that workers, including designated 
competent persons, have completed all applicable OSHA specific or other 
training needed to perform their job assignments.  Training topics applicable 
to the scope of the current Project may include, but are not limited to, 
scaffolds, fall protection, cranes, excavations, electrical safety, tools, concrete 
and masonry construction, steel erection, operation of motor vehicles and 
mechanized equipment. 

.4 The Safety Representative shall post notice on the site of the Work stating that 
all workers shall have completed OSHA Construction Industry Training.  The 
Owner may require, and the Safety Representative should consider providing a 
means of readily identifying workers who have completed the required training 
to monitor compliance with these requirements. 

.5 The Safety Representative shall ensure that all required OSHA and Workers 
Compensation notices to workers are posted in English and Spanish at one or 
more conspicuous locations on the work site.  

6.11.4 Hazard Communication Programs: CONTRACTOR shall be responsible for 
coordinating any exchange of material safety data sheets or other hazard 
communication information required to be made available to or exchanged between 
or among employers at the site in accordance with laws and regulations. 

6.11.5 Emergencies: 

.1 In emergencies affecting the safety or protection of persons or the Work at the 
site or adjacent thereto, CONTRACTOR, without special instruction or 
authorization from OWNER or E/A, is obligated to act reasonably to prevent 
threatened damage, injury or loss and to mitigate damage or loss to the Work. 
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CONTRACTOR shall give Owner's Representative telephone notification as soon 
as reasonably practical and a prompt written notice if CONTRACTOR believes 
that any significant changes in the Work or variations from the Contract 
Documents have been caused thereby. If Owner's Representative determines 
that a change in the Contract Documents is required because of the action 
taken by CONTRACTOR in response to such an emergency, a Change Directive 
or Change Order will be issued to document the consequences of such action; 
otherwise OWNER will not be responsible for CONTRACTOR's emergency 
action. 

.2 Authorized agents of CONTRACTOR shall respond immediately to call-out at 
any time of any day or night when circumstances warrant the presence on 
Project site of CONTRACTOR or his agent to protect the Work or adjacent 
property from damage, restriction or limitation or to take such action or 
measures pertaining to the Work as may be necessary to provide for the 
safety of the public. Should CONTRACTOR and/or their agent fail to respond 
and take action to alleviate such an emergency situation, OWNER may direct 
other forces to take action as necessary to remedy the emergency condition, 
and OWNER will deduct any cost of such remedial action from the funds due 
CONTRACTOR under this Contract. 

.3 In the event there is an accident involving injury to any individual or damage 
to any property on or near the Work, CONTRACTOR shall provide to Owner's 
Representative verbal notification within one (1) hour and written notification 
within twenty-four (24) hours of the event and shall be responsible for 
recording the location of the event and the circumstances surrounding the 
event through photographs, interviewing witnesses, obtaining medical reports, 
police accident reports and other documentation that describes the event. 
Copies of such documentation shall be provided to Owner's Representative, for 
OWNER's and E/A's records, within forty-eight (48) hours of the event.  
Contractor shall cooperate with OWNER on any OWNER investigation of any 
such incident. 

6.11.6 Rest Breaks: 

.1 Except as provided in subsection 6.11.6.2 below, an employee performing 
construction activity at a construction site is entitled to a rest break of not less 
than ten (10) minutes for every four (4) hours worked.  No employee may be 
required to work more than 3.5 hours without a rest break.  A rest break 
means a break from work within working hours, excluding meal breaks, during 
which an employee may not work.  A rest break shall be scheduled as near as 
possible to the midpoint of the work period. 

.2 An employee is not entitled to a rest break under subsection 6.11.6.1 on any 
day the employee works less than 3.5 hours or spends more than half of his or 
her work time engaged in non-strenuous labor in a climate controlled 
environment. 

.3 A sign describing the requirements of this Section 6.11.6 in English and 
Spanish shall be posted by the employer in each establishment subject to the 
requirement of a rest break in a conspicuous place or places where notices to 
employees are customarily posted, in accordance with the OWNER’s then 
current rules for size, content, and location of such signage. 

.4 The violation of Ordinance No. 20100729-047, enacted July 29, 2010, which 
establishes the rest break requirements set forth above, may be enforced with 
criminal penalties and civil remedies, as set forth in the Ordinance. 
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6.11.7 If the Contractor fails to carry out the Work in accordance with the Contract 
Documents so that a safety violation has occurred, the Owner may order the 
Contractor to stop the Work or any portion thereof, until the cause for such order 
has been eliminated.  However, the right of the Owner to stop the Work under this 
paragraph shall not give rise to a duty on the part of the Owner to supervise the 
Contractor’s Work or to control the Contractor’s means and methods or to exercise 
this right for the benefit of the Contractor or any other person or entity.  All time lost 
due to Project shut down will be the Contractor’s sole responsibility, will be charged 
against the Contract Time, and the Contractor will be responsible for any and all 
expenses incurred.  This provision is in addition to and supplemental to the 
applicable provisions of the Project’s ROCIP Safety Manual. 

6.11.8 Confined Space Program 

.1 Contractor acknowledges and agrees that the Owner is temporarily 
transferring management and control of the site of the Work to the Contractor 
for the purpose of constructing the Project.  The Contractor‘s responsibilities to 
manage the Work includes the responsibility to manage the property for 
purposes of compliance with 29 CFR 1926 subpart AA.  To the best of Owner’s 
knowledge and belief, Owner has provided the following information in the 
plans and specifications and other Contract Documents: (i) the location of 
each known permit space, (ii) the hazards or potential hazards in each space 
or the reason it is a permit space; and (iii) any precautions that the Owner or 
any previous contractor has implemented for the protection of employees in 
the permit space.  This transfer will result in the Contractor being both the 
host employer and the controlling contractor for this portion of the Work. 

 

6.12 Continuing the Work: CONTRACTOR shall carry on the Work and adhere to the Progress 
Schedule during all disputes or disagreements with OWNER. No Work shall be delayed or 
postponed pending resolution of any disputes or disagreements, except as OWNER and 
CONTRACTOR may otherwise agree in writing. 

6.13 CONTRACTOR's General Warranty and Guarantee: 

6.13.1 CONTRACTOR warrants and guarantees to OWNER that all Work will conform to the 
plans and specifications, be performed in a good and workmanlike manner in 
accordance with the Contract Documents and will not be defective.  This warranty 
will survive the termination or expiration of the Contract.  CONTRACTOR's warranty 
and guarantee hereunder excludes defects or damage caused by: 

.1 abuse, modification or improper maintenance or operation by persons other 
than CONTRACTOR, Subcontractors or Suppliers; or  

.2 normal wear and tear under normal usage. 

6.13.2 CONTRACTOR's obligation to perform and complete the Work in a good and 
workmanlike manner in accordance with the Contract Documents shall be absolute. 
None of the following will constitute an acceptance of Work that is not in accordance 
with the Contract Documents or a release of CONTRACTOR's obligation to perform 
the Work in accordance with the Contract Documents: 

.1 observations by Owner's Representative and/or E/A; 

.2 recommendation of any progress or final payment by Owner's Representative; 

.3 the issuance of a certificate of Substantial Completion or any payment by 
OWNER to CONTRACTOR under the Contract Documents; 

.4 use or occupancy of the Work or any part thereof by OWNER; 
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.5 any acceptance by OWNER or any failure to do so; 

.6 any review of a Shop Drawing or sample submittal;  

.7 any inspection, test or approval by others; or  

.8 any correction of defective Work by OWNER. 

6.14 INDEMNIFICATION: 

6.14.1 CONTRACTOR shall defend, indemnify and hold harmless OWNER, E/A, E/A'S 
Consultants and Sub consultants and their respective officers, directors, partners, 
employees, agents and other Consultants and any of them (the “INDEMNIFIED 
PARTIES”) from and against all claims, costs, losses and damages (including but not 
limited to all fees and charges of engineers, architects, attorneys and other 
professionals and all court or arbitration or other dispute resolution costs) arising out 
of or resulting from the performance of the Work, provided that any such claim, 
cost, loss or damage: 

.1 Is attributable to bodily injury, sickness, disease or death, or to injury to or 
destruction of tangible property (other than the work itself), including the loss 
of use resulting therefrom, and 

.2 Is caused in whole or in part by any negligent act or omission of 
CONTRACTOR, any Subcontractor, any Supplier, any person or organization 
directly or indirectly employed by any of them to perform or furnish any of the 
work or anyone for whose acts any of them may be liable, regardless of 
whether or not caused in part by any negligence or omission of the 
INDEMNIFIED PARTIES hereunder or whether liability is imposed upon such 
INDEMNIFIED PARTY by laws and regulations regardless of the negligence of 
any such person or entity. 

In the event that indemnification of the INDEMNIFIED PARTIES is prohibited 
by law, CONTRACTOR shall nonetheless be solely responsible for any liability 
arising out of or resulting from the performance of the Work, subject to the 
limitations set forth above, and shall indemnify and hold harmless the 
remaining INDEMNIFIED PARTIES, who may be legally indemnified, from such 
liability of the CONTRACTOR and the associated costs described above. 

6.14.2 The indemnification obligation under paragraph 6.14.1 shall not be limited in any 
way by any limitation on the amount or type of damages, or compensation or 
benefits payable by or for CONTRACTOR or any such Subcontractor, Supplier or 
other person or organization under workers' compensation acts, disability benefit 
acts or other employee benefit acts. 

6.14.3 The obligations of CONTRACTOR under paragraph 6.14.1 shall not extend to the 
liability of OWNER, E/A, E/A's consultants, and their officers, directors, partners, 
employees or agents caused primarily by negligent preparation of maps, drawings, 
surveys, designs or specifications upon which is placed the applicable state-
authorized design professional seal of OWNER's, E/A's or E/A's consultant's officers, 
directors, partners, employees or agents. 

6.14.4 In the event CONTRACTOR fails to follow OWNER's directives concerning use of the 
site, scheduling or course of construction, or engages in other conduct which 
proximately causes damage to property based on inverse condemnation or 
otherwise, then and in that event, CONTRACTOR shall indemnify OWNER against all 
costs resulting from such claims. 

6.14.5 In the event CONTRACTOR unreasonably delays progress of the 
work being done by others on the site so as to cause loss for 
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which OWNER becomes liable, then CONTRACTOR shall 
indemnify OWNER from and reimburse OWNER for such loss.    

6.15 Survival of Obligations: All representations, indemnifications, warranties and guarantees 
made in, required by or given in accordance with the Contract Documents, as well as all 
continuing obligations indicated in the Contract Documents, will survive final payment, 
completion and acceptance of the Work and termination or completion of the Agreement. 

6.16 Losses from Natural Causes: Unless otherwise specified, all loss or damage to 
CONTRACTOR arising out of the nature of the Work to be done or from action of the 
elements, floods or from unforeseeable circumstances in prosecution of the Work or from 
unusual obstructions or difficulties which may be encountered in prosecution of the Work, 
shall be sustained and borne by CONTRACTOR at its own cost and expense. 

6.17 Notice of Claim: Should CONTRACTOR suffer injury or damage to person or property 
because of any error, omission or act of OWNER or of any of OWNER's employees or agents 
or others for whose acts OWNER is liable, a Claim must be made to the other party within 
thirty (30) calendar days of the event giving rise to such injury or damage. The provisions 
of this paragraph 6.17 shall not be construed as a substitute for or a waiver of the 
provisions of any applicable statute of limitations or statute of repose. 

6.18 Liquidated Damages:  CONTRACTOR or its Surety shall be liable for liquidated damages 
for the failure of the CONTRACTOR to timely complete the Work or any portion thereof 
within the Contract Time. 

 

ARTICLE 7 - OTHER WORK 

7.1 OWNER may perform other work related to the Project at the site by OWNER's own forces, 
or let other contracts therefor, or have other work performed by utility owners. 
CONTRACTOR and OWNER agree to and shall use best efforts to cooperate and coordinate 
the Work with others performing work and other work related to the Project in order to 
avoid conflicts and delays in the Work. If CONTRACTOR believes that delay or additional 
cost is involved because of such action by OWNER, CONTRACTOR may make a Claim as 
provided in Article 11 or 12. 

7.2 CONTRACTOR shall afford other contractors who are in a contract with OWNER and each 
utility owner (and OWNER, if OWNER is performing the additional work with OWNER's 
employees) proper and safe access to the site and a reasonable opportunity for the 
introduction and storage of materials and equipment and the execution of such other work 
and shall properly connect and coordinate the Work with theirs. Unless otherwise provided 
in the Contract Documents, CONTRACTOR shall do all cutting, fitting and patching of the 
Work that may be required to make its several parts come together properly and integrate 
with such other work. CONTRACTOR shall not endanger any work of others by cutting, 
excavating or otherwise altering their work and will only cut or alter their work with the 
written consent of Owner's Representative and the other contractors whose work will be 
affected. CONTRACTOR shall promptly remedy damage wrongfully caused by CONTRACTOR 
to completed or partially completed construction or to property of the OWNER or separate 
contractors. 

7.3 If the proper execution or results of any part of CONTRACTOR's Work depends upon work 
performed by others under this Article 7, CONTRACTOR shall inspect such other work and 
promptly report to Owner's Representative in writing any delays, defects or deficiencies in 
such other work that render it unavailable or unsuitable for the proper execution and results 
of CONTRACTOR's Work. CONTRACTOR's failure to report will constitute an acceptance of 
such other work as fit and proper for integration with CONTRACTOR's Work except for latent 
or non-apparent defects and deficiencies in such other work. 
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7.4 OWNER shall provide for coordination of the activities of the OWNER's own forces and of 
each separate contractor with the Work of CONTRACTOR, who shall cooperate with them. 
CONTRACTOR shall participate with other separate contractors and Owner's Representative 
in reviewing their construction Progress Schedules when directed to do so. On the basis of 
such review, CONTRACTOR shall make any revisions to the construction Progress Schedule 
deemed necessary after a joint review and mutual agreement. The agreed upon 
construction Progress Schedules shall then constitute the Progress Schedules to be used by 
CONTRACTOR, separate contractors and OWNER until subsequently revised. 

7.5 Costs caused by delays or by improperly timed activities or defective construction shall be 
borne by the party responsible therefor. 

 

ARTICLE 8 - OWNER'S RESPONSIBILITIES 

8.1 Prior to the start of construction, OWNER will designate in writing a person or entity to act 
as Owner's Representative during construction. Except as otherwise provided in these 
General Conditions, OWNER shall issue all communications to CONTRACTOR through 
Owner's Representative. 

8.2 OWNER will not supervise, direct, control or have authority over or be responsible for 
CONTRACTOR's means, methods, techniques, sequences or procedures of construction or 
the safety precautions and programs incident thereto. OWNER is not responsible for any 
failure of CONTRACTOR to comply with laws and regulations applicable to furnishing or 
performing the Work. OWNER is not responsible for CONTRACTOR's failure to perform or 
furnish the Work in accordance with the Contract Documents. Failure or omission of OWNER 
to discover, or object to or condemn any defective Work or material shall not release 
CONTRACTOR from the obligation to properly and fully perform the Contract. 

8.3 OWNER is not responsible for the acts or omissions of CONTRACTOR, or of any 
Subcontractor, any Supplier, or of any other person or organization performing or furnishing 
any of the Work.  CONTRACTOR acknowledges and agrees that OWNER’S direction to 
perform Work in accordance with the approved Progress Schedule is not a demand for 
acceleration or a dictation of CONTRACTOR’S means or methods. 

8.4 Information or services under the OWNER's control shall be furnished by the OWNER with 
reasonable promptness to avoid delay in orderly progress of the Work.  The OWNER shall 
have a reasonable amount of time to investigate site conditions, review submittals, analyze 
requests for changes, and to make other decisions in the orderly administration of the 
Contract.  CONTRACTOR must notify the OWNER in writing, if the time for the investigation, 
review, analysis of any submittals, required for changes or otherwise required for OWNER’S 
decision, impacts in any way the Critical Path of the approved Progress Schedule. 

8.5 The foregoing are in addition to other duties and responsibilities of the OWNER enumerated 
herein and especially those in respect to Article 4 (Availability of Lands; Subsurface and 
Physical Conditions; Reference Points), Article 7 (Other Work) and Article 14 (Payments to 
CONTRACTOR and Completion). 

8.6 Notice of Claim: Should OWNER suffer injury or damage to person or property because of 
any error, omission or act of CONTRACTOR or of any of CONTRACTOR's employees or 
agents or others for whose acts CONTRACTOR is liable, a Claim will be made to the other 
party within thirty (30) calendar days of receipt of actual or constructive notice of the event 
giving rise to such injury or damage. The provisions of this paragraph 8.6 shall not be 
construed as a substitute for or a waiver of the provisions of any applicable statute of 
limitations or statute of repose. 
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ARTICLE 9 - ENGINEER/ARCHITECT'S STATUS DURING CONSTRUCTION 

9.1 E/A's Authority and Responsibilities: 

9.1.1 The duties and responsibilities and the limitations of authority of E/A during 
construction, as set forth in the Contract Documents, may be assigned or assumed 
by the OWNER, but shall not be extended without written consent of OWNER 
and/or E/A. The assignment of any authority, duties or responsibilities to E/A 
under the Contract Documents, or under any agreement between OWNER and E/A, 
or any undertaking, exercise or performance thereof by E/A, is intended to be for 
the sole and exclusive benefit of OWNER and not for the benefit of CONTRACTOR, 
Subcontractor, Supplier, or any other person or organization, or for any surety or 
employee or agent of any of them. 

9.1.2 E/A will not supervise, direct, control or have authority over or be responsible for 
CONTRACTOR's means, methods, techniques, sequences or procedures of 
construction, or the safety precautions and programs incident thereto. E/A is not 
responsible for any failure of CONTRACTOR to comply with laws and regulations 
applicable to the furnishing or performing the Work. E/A is not responsible for 
CONTRACTOR's failure to perform or furnish the Work in accordance with the 
Contract Documents. Failure or omission of E/A to discover, or object to or 
condemn any defective Work or material shall not release CONTRACTOR from the 
obligation to properly and fully perform the Contract. 

9.1.3 E/A is not responsible for the acts or omissions of CONTRACTOR, or of any 
Subcontractor, any Supplier, or of any other person or organization performing or 
furnishing any of the Work. 

9.1.4 If OWNER and E/A agree, E/A will review the final Application for Payment and 
accompanying documentation and all maintenance and operating instructions, 
schedules, guarantees, bonds and certificates of inspection, tests and approvals 
and other documentation required to be delivered by Article 14, but only to 
determine generally that their content complies with the requirements of, and in 
the case of certificates of inspections, tests and approvals that the results certified 
indicate compliance with, the Contract Documents. 

9.1.5 The limitations upon authority and responsibility set forth in this paragraph 9.1 
shall also apply to E/A's Consultants, Resident Project Representative and 
assistants. 

9.2 E/A as Owner's Representative: E/A may be designated as the Owner's Representative 
under paragraph 8.1. 

9.3 Visits to Site: If OWNER and E/A agree, E/A will make visits to the site at intervals 
appropriate to the various stages of construction as E/A deems necessary in order to 
observe as an experienced and qualified design professional the progress that has been 
made and the quality of the various aspects of CONTRACTOR's executed Work. Based on 
information obtained during such visits and observations, E/A will endeavor for the benefit 
of OWNER to determine, in general, if the Work is proceeding in accordance with the 
Contract Documents. E/A will not be required to make exhaustive or continuous on-site 
inspections to check the quality or quantity of the Work. E/A's efforts will be directed toward 
providing for OWNER a greater degree of confidence that the completed Work will conform 
generally to the Contract Documents. On the basis of such visits and on-site observations, 
E/A will keep OWNER informed of the progress of the Work and will endeavor to guard 
OWNER against defective Work. E/A's visits and on-site observations are subject to all the 
limitations on E/A's authority and responsibility set forth in paragraph 9.1. 
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9.4 Resident Project Representative: If OWNER and E/A agree, E/A will furnish a Resident 
Project Representative to assist E/A in providing more continuous observation of the Work. 
The responsibilities and authority and limitations of any such Resident Project 
Representative and assistants will be as provided in paragraph 9.1 and in the Supplemental 
General Conditions. OWNER may designate another representative or agent to represent 
OWNER at the site who is not E/A, E/A's consultant, agent or employee. 

9.5 Clarifications and Interpretations:  E/A may determine that written clarifications or 
interpretations of the requirements of the Contract Documents (in the form of drawings or 
otherwise) are necessary. Such written clarifications or interpretations will be consistent 
with the intent of and reasonably inferable from the Contract Documents, will be issued with 
reasonable promptness by Owner's Representative and will be binding on OWNER and 
CONTRACTOR. If OWNER or CONTRACTOR believes that a written clarification or 
interpretation justifies an adjustment in the Contract Amount or the Contract Times, OWNER 
or CONTRACTOR may make a Claim therefor as provided in Article 11 or 12. 

9.6 Rejecting Defective Work:  E/A will recommend that OWNER disapprove or reject Work 
which E/A believes to be defective, or believes will not produce a completed Project that 
conforms to the Contract Documents or will prejudice the integrity of the design concept of 
the completed Project as a functioning whole as indicated by the Contract Documents. 

9.7 Shop Drawings: Refer to Division 1 for E/A's authority concerning Shop Drawings. 

 

ARTICLE 10 - CHANGES IN THE WORK 

10.1 Changes: 

10.1.1 Without invalidating the Contract and without notice to any surety, OWNER may, 
at any time or from time to time, order additions, deletions or revisions in the 
Work. Such changes in the Work will be authorized by Change Order, Change 
Directive or Field Order.  In the event that the OWNER and the CONRACTOR are 
unable to negotiate the terms of a Change Order for the performance of additional 
Work, the OWNER may, at its election, perform such additional Work with its own 
forces or with another contractor and such work will be considered "Other Work" in 
accordance with Article 7. 

10.1.2 Changes in the Work shall be performed under applicable provisions of the 
Contract Documents, and CONTRACTOR shall proceed promptly, unless otherwise 
provided in the Change Order, Change Directive or Field Order.  CONTRACTOR’s 
proposals for changes in the Contract Amount and/or Contract Time shall be 
submitted within ten (10) Calendar Days of request by Owner’s Representative, 
including impacts to the approved Progress Schedule, unless Owner’s 
Representative grants an extension.  OWNER will review each proposal and 
respond to CONTRACTOR within ten (10) Calendar Days.  After review by OWNER, 
CONTRACTOR shall provide any supporting data requested by Owner’s 
Representative within seven (7) Calendar Days, unless Owner’s Representative 
grants an extension.  OWNER will determine within seven (7) Calendar Days 
whether to pursue the change in Work. 

10.1.3 CONTRACTOR shall not be entitled to an increase in the Contract Amount or an 
extension of the Contract Times with respect to any Work performed that is not 
required by the Contract Documents as amended, modified and supplemented as 
provided in paragraphs 3.3.1 and 3.3.2, except in the case of an emergency as 
provided in paragraph 6.11.5 or in the case of uncovering Work as provided in 
paragraph 13.4. 

Rev. Date 05/03/16 General Conditions / 00700 Page 30 of 53  



General Conditions / 00700 

10.1.4 Except in the case of an emergency as provided in paragraph 6.11.5, a Change 
Order or Change Directive is required before CONTRACTOR commences any 
activities associated with a change in the Work which, in CONTRACTOR 's opinion, 
will result in a change in the Contract Amount and/or Contract Times. 

10.1.5 If notice of any change affecting the general scope of the Work or the provisions of 
the Contract Documents (including, but not limited to, Contract Amount or 
Contract Times) is required by the provisions of any Bond to be given to a surety, 
the giving of any such notice will be CONTRACTOR's responsibility, and the amount 
of each applicable Bond will be adjusted accordingly. 

10.2 Change Orders: 

10.2.1 OWNER and CONTRACTOR shall execute appropriate written Change Orders 
covering: 

.1 a change in the Work; 

.2 the amount of the adjustment in the Contract Amount, if any; and  

.3 the extent of the adjustment in the Contract Time, if any. 

10.2.2 An executed Change Order shall represent the complete, equitable, and final 
amount of adjustment in the Contract Amount and/or Contract Time owed to 
CONTRACTOR or OWNER as a result of the occurrence or event causing the change 
in the Work encompassed by the Change Order.  

10.3 Change Directives: 

10.3.1 Without invalidating the Contract, OWNER may, by written Change Directive, using 
the Force Account method, order changes in the Work within the general scope of 
the Contract consisting of additions, deletions or other revisions, the Contract 
Amount and Contract Time being adjusted as necessary.  “Force Account” means a 
basis of payment for the direct performance of Work with payment based on the 
actual cost of the labor, equipment and materials furnished and consideration for 
overhead and profit as set forth in Section 11.5, below.  A Change Directive shall 
be used in the absence of complete and prompt agreement on the terms of a 
Change Order.  Where practicable, any items of Work that may be agreed upon, 
prior to the performance of Work under this Section, will be included in a separate 
Change Order.  For example, the cost of the installation of additional asphalt may 
be agreed upon based on the unit prices in the Bid. 

10.3.2 If the Change Directive provides for an adjustment to the Contract Amount, the 
adjustment shall be based on the method provided in paragraph 11.5. 

10.3.3 A Change Directive shall be effective immediately and shall be recorded later by 
preparation and execution of an appropriate Change Order. 

10.3.4 Upon receipt of a Change Directive, CONTRACTOR shall promptly proceed with the 
change in the Work involved, provided, prior to the commencement of any Work 
under this section, the CONTRACTOR must submit its proposed Work plan, 
anticipated schedule, and a list of its work force and equipment proposed to be 
used in the Work for OWNER’S approval.  Upon such approval, CONTRACTOR must 
promptly commence and make continuous progress in the Work.  The OWNER 
reserves the right to withhold payment for low production or lack of progress.   

10.4 Field Order: 

10.4.1 Owner's Representative may authorize minor variations in the Work from the 
requirements of the Contract Documents which do not involve an adjustment in 
the Contract Amount or the Contract Times and are compatible with the design 
concept of the completed Project as a functioning whole as indicated by the 
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Contract Documents. These shall be accomplished by written Field Order and shall 
be binding on OWNER and on CONTRACTOR who shall perform the Work involved 
promptly. 

10.4.2 If CONTRACTOR believes that a Field Order would require an adjustment in the 
Contract Amount and/or Contract Times, CONTRACTOR shall make a prompt 
written request to Owner's Representative for a Change Order. Any request by 
CONTRACTOR for an adjustment in Contract Amount and/or Contract Times must 
be made in writing prior to beginning the work covered by the Field Order. 

10.5 No Damages for Delay: CONTRACTOR shall receive no compensation for delays or 
hindrances to the Work, except when direct and unavoidable extra cost to CONTRACTOR is 
caused by failure of OWNER to provide information or material, if any, which is to be 
furnished by OWNER or access to the Work and only to the extent that such acts continue 
after the CONTRACTOR furnishes OWNER with written notice of such failure. When such 
extra compensation is claimed a written statement thereof shall be presented by 
CONTRACTOR to OWNER and if by OWNER found correct shall be approved. If delay is 
caused by specific orders given by OWNER to stop work or by performance of extra Work or 
by failure of OWNER to provide material or necessary instructions for carrying on the Work, 
then such delay will entitle CONTRACTOR to an equivalent extension of time, 
CONTRACTOR’s application for which shall, however, be subject to approval of OWNER. No 
such extension of time shall release CONTRACTOR or surety on its performance bond from 
all CONTRACTOR’s obligations hereunder which shall remain in full force until discharge of 
the Contract.  In no event shall the CONTRACTOR be entitled to any compensation or 
recovery of any special damages in connection with any delays, including without limitation: 
consequential damages, lost opportunity costs, impact damages, or other similar damages.  
The OWNER’S exercise of any of its rights or remedies under the Contract Documents 
(including without limitation ordering changes in the Work, or directing suspension, 
rescheduling, or correction of the Work), regardless of the extent or frequency of the 
OWNER’S exercise of such rights or remedies, shall not be construed as active interference 
in the CONTRACTOR’S performance of the Work.  Except as otherwise provided herein, an 
extension of Contract Time, to the extent permitted under Article 12, shall be the sole 
remedy of the CONTRACTOR for any acknowledged delays. 

 

ARTICLE 11 - CHANGE OF CONTRACT AMOUNT 

11.1 The Contract Amount is stated in the Agreement and, including authorized adjustments, is 
the total amount payable by OWNER to CONTRACTOR for performance of the Work under 
the Contract Documents. 

11.2 The original Contract Amount may not be increased by more than twenty-five percent 
(25%) and it may not be decreased more than twenty-five percent (25%) without the 
consent of the CONTRACTOR to such decrease, except in the event of a termination for 
convenience under paragraph 15.2 or the failure of the City Council to appropriate sufficient 
funding for the Project, in which events it is agreed that the consent of the CONTRACTOR 
will not be required.  

11.3 The Contract Amount shall only be changed by a Change Order. Any claim for an 
adjustment in the Contract Amount shall be made by Written Notice delivered by the party 
making the Claim to the other party promptly (but in no event later than thirty (30) 
calendar days) after the start of the occurrence or event giving rise to the Claim and stating 
the general nature of the Claim. Notice of the amount of the Claim with supporting data 
shall be delivered within thirty (30) calendar days after Written Notice of Claim is delivered 
by claimant, and shall represent that the adjustment claimed covers all known amounts to 
which claimant is entitled as a result of said occurrence or event. If OWNER and 
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CONTRACTOR cannot otherwise agree, all Claims for adjustment in the Contract Amount 
shall be determined as set out in Article 16. 

11.4 Determination of Value of Work: 

11.4.1 The value of any Work covered by a Change Order for an adjustment in the 
Contract Amount will be determined by one or more of the following methods: 

.1 by application of unit prices contained in the Contract Documents to the 
quantities of the items involved. 

.2 by a mutually agreed lump sum properly itemized and supported by sufficient 
substantiating data, including documentation by subcontractors performing the 
work, to permit evaluation. 

.3 by cost of Work plus CONTRACTOR's fee for all overhead costs and profit 
(determined as provided in paragraph 11.5). 

.4 No cost will be included in the change order for time spent preparing the 
change order, nor will costs be included for an estimate of time to negotiate 
the change order costs for machinery, tools, or equipment as described in 
subparagraph 11.5.3 

11.4.2 Before using the method described in paragraph 11.4.1.3, OWNER and 
CONTRACTOR agree to negotiate a Change Order using the methods identified in 
paragraphs 11.4.1.1 and 11.4.1.2, as appropriate, to determine the adjustment in 
the Contract Amount.   

11.5 Cost of Work:  If neither of the methods defined in paragraphs 11.4.1.1 nor 11.4.1.2 can 
be agreed upon before a change in the Work is commenced which will result in an 
adjustment in the Contract Amount, then the change in the Work will be performed by 
Change Directive, using the Force Account method, and payment will be made as follows: 

11.5.1 For all personnel, CONTRACTOR will receive actual field cost wage rates for each 
hour that said personnel are actually engaged in such Work, as substantiated by 
its certified payroll, to which will be added an amount equal to twenty-five percent 
(25%) of the sum thereof as compensation for CONTRACTOR's and any effected 
Subcontractor's total overhead and profit. No separate charge will be made by 
CONTRACTOR or its Subcontractor(s) for organization or overhead expenses.  In 
no case will the rate of wage be less than the minimum shown in the Contract for a 
particular category.  CONTRACTOR will also receive an amount equal to 55% of the 
wages paid personnel, excluding the 25% compensation provided above, for 
CONTRACTOR’s and any effected Subcontractor’s cost of premiums on public 
liability insurance, workers' compensation insurance, social security and 
unemployment insurance. The actual cost of CONTRACTOR's bond(s) on the extra 
Work will be paid based on invoices from surety. No charge for superintendence 
will be made unless considered necessary and ordered by OWNER. 

11.5.2 CONTRACTOR will receive the actual cost, including freight charges, of the 
materials used and installed on such Work, to which costs will be added a sum 
equal to twenty-five percent (25%) thereof as compensation for CONTRACTOR's 
and any effected Subcontractor's total overhead and profit. In case material 
invoices indicate a discount may be taken, the actual cost will be the invoice price 
minus the discount. 

11.5.3 For machinery, trucks, power tools, or other similar equipment (the “equipment”) 
agreed to be necessary by OWNER and CONTRACTOR, OWNER will allow 
CONTRACTOR the Regional and Model Year adjusted Monthly Ownership Cost 
divided by 176 plus the Hourly Estimated Operating Costs as given in the latest 
edition of the "Rental Rate Blue Book" as published by EquipmentWatch (1-800-
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669-3282) for each hour that said equipment is in use on such work.  The 
established equipment rates will be paid for each hour that the equipment is 
utilized in the Work.  In the event that the equipment is used intermittently during 
the Work, full payment for an eight-hour day will be made if the equipment is not 
idle more than four (4) hours of the day.  If the equipment is idle more than four 
(4) hours in a day, then payment will be made only for the actual hours worked.  
No additional compensation will be allowed on the equipment for CONTRACTOR's 
or any affected Subcontractor’s overhead and profit.  OWNER may accept an actual 
rental invoice in lieu of the method of calculation set forth in paragraph 11.5.3 for 
equipment rented exclusively for Force Account Work or for equipment not 
included in the Rental Rate Blue Book. 

11.5.4 The compensation, as herein provided for, shall be received by CONTRACTOR and 
any affected Subcontractor as payment in full for work done by Change Directive 
and will include use of small tools, and total overhead expense and profit. 
CONTRACTOR and Owner's Representative shall compare records of work done by 
Change Directive at the end of each day. Copies of these records will be made 
upon forms provided for this purpose by OWNER and signed by both Owner's 
Representative and CONTRACTOR, with one copy being retained by OWNER and 
one by CONTRACTOR. Refusal by CONTRACTOR to sign these records within two 
(2) working days of presentation does not invalidate the accuracy of the record. 

11.6 Unit Price Work: 

11.6.1 Where the Contract Documents provide that all or part of the Work is to be unit 
price Work, initially the Contract Amount will be deemed to include for all unit price 
work an amount equal to the sum of the established unit price for each separately 
identified item of unit price work times the estimated quantity of each item as 
indicated in the Bid. The estimated quantities of items of unit price work are not 
guaranteed and are solely for the purpose of comparison of Bids and determining 
an initial Contract Amount. Determinations of the actual quantities and 
classifications of unit price work performed by CONTRACTOR will be made by 
Owner's Representative. Owner's Representative will review with CONTRACTOR the 
preliminary determinations on such matters before rendering a written decision 
thereon (by recommendation of an Application for Payment or otherwise). 

11.6.2 When "plan quantity" is indicated for a Bid item, CONTRACTOR shall be paid 
amount specified in the Contract Documents without any measurements. 

11.6.3 Each unit price will be deemed to include an amount considered by CONTRACTOR 
to be adequate to cover CONTRACTOR's overhead and profit for each separately 
identified item. 

11.6.4 A Major Item is any individual Bid item in the Bid that has a total cost equal to or 
greater than five percent (5%) of the original Contract Amount or $50,000, 
whichever is greater, computed on the basis of Bid quantities and Contract unit 
prices. 

11.6.5 OWNER or CONTRACTOR may make a Claim for an adjustment in the Contract 
Amount in accordance with Article 11 if: 

.1 the actual quantity of any Major Item should become as much as twenty 
percent (20%) more than or twenty percent (20%) less than that in the Bid; 
or 

.2 CONTRACTOR presents documentation contesting accuracy of "plan      
quantity" and Owner's Representative verifies quantity and determines original 
value is in error by five percent (5%) or more; 
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Provided, however, in the event a Major Item is reduced by twenty percent (20%) 
or more of the amount in the Bid, no additional Article 11 profit or overhead will be 
added, if, due to other additions in the Work, the net value of the Contract Amount 
is not reduced.  

 

ARTICLE 12 - CHANGE OF CONTRACT TIMES 

12.1 Working Day and Calendar Day Contracts: 

12.1.1 The Contract Times (or Milestones) may only be changed by Change Order or Time 
Extension Request duly executed by both CONTRACTOR and Owner's 
Representative. Any claim for an adjustment of the Contract Times (or Milestones) 
shall be made by Written Notice delivered by the party making the Claim to the 
other party promptly (but in no event later than thirty (30) calendar days after the 
start of the occurrence or event giving rise to the delay) and stating the general 
nature of the delay. Notice of the extent of the delay with supporting data shall be 
delivered within thirty (30) calendar days after Written Notice of Claim is delivered 
by claimant, and shall represent that the adjustment claimed is the entire 
adjustment to which claimant is entitled as a result of said occurrence or event. If 
OWNER and CONTRACTOR cannot otherwise agree, all Claims for adjustment in 
the Contract Times (or Milestones) shall be determined as set out in Article 16. No 
Claim for an adjustment in the Contract Times (or Milestones) will be valid if not 
submitted in accordance with the requirements of this paragraph. 

12.1.2 When CONTRACTOR is at fault and OWNER stops the Work, so that corrections in 
the Work can be made by CONTRACTOR, no extension in time will be allowed. 

12.1.3 When CONTRACTOR is prevented from completing any part of the Work within the 
Contract Times (or Milestones) due to delay beyond the control of both OWNER 
and CONTRACTOR, an extension of the Contract Times (or Milestones) in an 
amount equal to the time lost due to such delay shall be CONTRACTOR's sole and 
exclusive remedy for such delay.  If performance by the CONTRACTOR or OWNER 
is interrupted by any occurrence not occasioned by its own conduct, whether such 
occurrence be an act of god or the result of war, riot, civil commotion, sovereign 
conduct, or the conduct of a third party, then such performance will be excused for 
a period of time necessary to remedy its effects, provided, however, in such an 
event, a conference will be held within three (3) business days to establish a 
proposed new Progress Schedule for the Project. 

12.1.4 OWNER will consider time extension requests and may grant CONTRACTOR an 
extension of time because of: 

.1 Changes ordered in the work which justify additional time. 

.2 Failure of materials or products being at the Project site due to delays in 
transportation or failures of Suppliers, which are not the result of 
CONTRACTOR’s, Subcontractor’s or Supplier’s negligence. The request for an 
extension of time shall be supported by a citation of acts demonstrating that 
the delays are beyond CONTRACTOR's control, including, but not limited to, 
CONTRACTOR's efforts to overcome such delays documented as follows: 

a) Copy of purchase order for delayed item(s) indicating date ordered by 
CONTRACTOR/ Subcontractor and date purchase order received by 
Supplier. 

b) If item(s) require Shop Drawings or other submittal information in 
accordance with the Contract Documents, provide record of date 
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submittal(s) forwarded to Owner's Representative, date submittal(s) 
returned to CONTRACTOR, and date submittal(s) forwarded to Supplier. 

c) Copy of document(s) from Supplier, on Supplier's letterhead, indicating 
date(s) item(s) would be ready for shipment and/or actual shipment 
date(s). 

d) Copies of all correspondence between CONTRACTOR /                  
Subcontractor and Supplier indicating CONTRACTOR /                   
Subcontractor's efforts to expedite item(s).  

e) If item(s) are being purchased by a Subcontractor, provide 
correspondence, meeting notes, etc., that reflect CONTRACTOR's efforts 
with the Subcontractor to expedite delivery of the item(s). 

.3 When acts of OWNER, E/A, utility owners or other contractors employed by 
OWNER delay progress of work through no fault of CONTRACTOR.  The 
CONTRACTOR will only be entitled to an extension of time for delays that 
affect the Critical Path of the Work and that are not caused by the 
CONTRACTOR. 

.4 When CONTRACTOR is delayed by strikes, lockouts, fires, losses from      
natural causes, or other unavoidable cause or causes beyond CONTRACTOR's 
control. 

12.2 Calendar Day Contracts: 

12.2.1 Under a Calendar Day Contract, CONTRACTOR may be granted an extension of 
time because of unusual inclement weather, including but not limited to unusual 
rainfall events, which are beyond the normal rainfall recorded and expected for 
Austin, Texas.  However, the CONTRACTOR will not be granted an extension of 
time for “normal rainfall”, as described below. 

12.2.2 "Unusual Inclement Weather" is defined as a rain event or other weather related 
event which occurs at the site and is of sufficient magnitude to prevent 
CONTRACTOR from performing units of Work critical to maintaining the Progress 
Schedule.    

12.2.3 Baseline Rain Day Determination.  “Normal rainfall” compiled by the State 
climatologist, based on U.S. Weather Bureau Records for Austin, Texas, is 
considered a part of the Calendar Day Contract, and is not a justification for an 
extension of time. Listed below are the number of days in each month for which no 
compensatory days for rainfall events (“Rain Days”) in such months may be 
claimed: 

January.......................... 8 days 

February........................ 8 days 

March............................. 7 days 

April............................... 7 days 

May................................ 9 days 

June................................ 6 days 

July................................. 5 days 

August........................... 5 days 

September..................... 7 days 

October.......................... 7 days 
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November..................... 7 days 

December...................... 7 days 

 

Rain Days in addition to the baseline Rain Day determination described above will 
be measured with the Owner’s Representative’s approval at the nearest 
operational public weather data collection facility to the site, including but not 
limited to the OWNER’s early warning flood gauge system. 

12.2.4 CONTRACTOR may receive credit in any month for Unusual Inclement Weather, 
and specifically for any Rain Days in that month which exceed the number of  Rain 
Days allocated to that month, if a Claim is made in accordance with paragraph 
12.1.1 and the weather event meets the definition for "Unusual Inclement 
Weather”, and as applicable, “Rain Day” and such claimed day is a day on which 
Work critical to maintaining the Progress Schedule is scheduled to be performed 
and is otherwise capable of being performed.   

 

ARTICLE 13 - TESTS AND INSPECTIONS; CORRECTION, REMOVAL OR 
ACCEPTANCE OF DEFECTIVE WORK 

13.1 Notice of Defects: Prompt notice of all defective Work of which OWNER or E/A has actual 
knowledge will be given to CONTRACTOR. All defective Work may be rejected, corrected or 
accepted as provided in Article 13.  CONTRACTOR must give OWNER and E/A prompt notice 
of any defective Work of which CONTRACTOR has actual knowledge. 

13.2 Access to Work: OWNER, E/A, E/A's Consultants, other representatives and personnel of 
OWNER, independent testing laboratories and governmental agencies having jurisdiction will 
have access to the Work at reasonable times for observing, inspecting and testing. 
CONTRACTOR shall provide them proper and safe conditions for such access, and advise 
them of CONTRACTOR's site safety procedures and programs so that they may comply 
therewith as applicable. 

13.3 Tests and Inspections: 

13.3.1 CONTRACTOR shall give timely notice of readiness of the Work for all required 
inspections, tests or approvals, and shall cooperate with inspection and testing 
personnel to facilitate required inspections or tests. 

13.3.2 OWNER shall employ and pay for services of an independent testing laboratory to 
perform all inspections, tests or approvals required by the Contract Documents 
except: 

.1 for inspections, tests or approvals covered by paragraphs 13.3.3 and 13.3.4 
below; 

.2 that costs incurred for tests or inspections conducted pursuant to paragraph 
13.4.3 shall be paid as provided in paragraph 13.4.3; 

.3 for reinspecting or retesting defective Work, including any associated costs 
incurred by the testing laboratory for cancelled tests or standby time; and  

.4 as otherwise specifically provided in the Contract Documents. 

13.3.3 If laws or regulations of any public body having jurisdiction require any Work (or 
part thereof) specifically to be inspected, tested or approved by an employee or 
other representative of such public body, CONTRACTOR shall assume full 
responsibility for arranging and obtaining such inspections, tests or approvals, pay 
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all costs in connection therewith and furnish Owner's Representative the required 
certificates of inspection or approval.  

13.3.4 CONTRACTOR shall also be responsible for arranging and obtaining and shall pay 
all costs in connection with any inspections, tests or approvals required for 
OWNER's and E/A's review of submittals covering materials, equipment, and mix 
designs to be incorporated in the Work. 

13.3.5 All testing laboratories shall meet the requirements of ASTM E-329. 

 

13.4 Uncovering Work: 

13.4.1 If any Work (or the work of others) that is to be inspected, tested or approved is 
covered by CONTRACTOR without written concurrence of Owner's Representative, 
or if any Work is covered contrary to the written request of Owner's 
Representative, it must, if requested by Owner's Representative, be uncovered and 
recovered at CONTRACTOR's expense. 

13.4.2 Uncovering Work as provided in paragraph 13.4.1 shall be at CONTRACTOR's 
expense unless CONTRACTOR has given Owner's Representative timely notice of 
CONTRACTOR's intention to cover the same and Owner's Representative has not 
acted within five (5) working days to such notice. 

13.4.3 If Owner's Representative considers it necessary or advisable that covered Work 
be observed, inspected or tested, CONTRACTOR shall uncover, expose or otherwise 
make available for observation, inspection or testing that portion of the Work in 
question, furnishing all necessary labor, material and equipment. If it is found that 
such Work is defective, CONTRACTOR shall pay all claims, costs, losses and 
damages caused by, arising out of or resulting from such uncovering, exposure, 
observation, inspection and testing and of satisfactory replacement or 
reconstruction (including but not limited to all costs of repair or replacement of 
work of others); and OWNER shall be entitled to an appropriate decrease in the 
Contract Amount, and may make a Claim therefor as provided in Article 11. If, 
however, such Work is not found to be defective, CONTRACTOR shall be allowed an 
increase in the Contract Amount or an extension of the Contract Times (or 
Milestones), or both, directly attributable to such uncovering, exposure, 
observation, inspection, testing, replacement and reconstruction; and 
CONTRACTOR may make a Claim therefor as provided in Articles 11 and 12. 

13.5 OWNER May Stop the Work: 

13.5.1 If the Work is defective, or CONTRACTOR fails to supply sufficient skilled workers, 
suitable materials, and/or equipment; or fails to furnish or perform the Work in 
such a way that the Work in progress or the completed Work will conform to the 
Contract Documents, OWNER may order CONTRACTOR to stop the Work, or any 
portion thereof, until the cause for such order has been eliminated; however, this 
right of OWNER to stop the Work shall not give rise to any duty on the part of 
OWNER to exercise this right for the benefit of CONTRACTOR or any surety or 
other party. 

13.5.2 If CONTRACTOR fails to correct defective Work or submit a satisfactory plan to 
take corrective action, with procedure and time schedule, OWNER may order 
CONTRACTOR to stop the Work, or any portion thereof, until cause for such order 
has been eliminated, or take any other action permitted by this Contract. A notice 
to stop the Work, based on defects, shall not stop calendar or working days 
charged to the Project. 
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13.6 Correction or Removal of Defective Work:  If required by OWNER, CONTRACTOR shall 
promptly, as directed, either correct all defective Work, whether or not fabricated, installed 
or completed, or, if the Work has been rejected by Owner's Representative, remove it from 
the site and replace it with Work that is not defective. CONTRACTOR shall correct or remove 
and replace defective Work, or submit a plan of action detailing how the deficiency will be 
corrected, within the time frame identified in the notice of defective Work. CONTRACTOR 
shall pay all claims, costs, losses and damages caused by or resulting from such correction 
or removal (including but not limited to all costs of repair or replacement of work of others). 

13.7 Warranty period: 

13.7.1 If within one year after the date of Substantial Completion or such longer period of 
time as may be prescribed by laws or regulations or by the terms of any applicable 
special guarantee required by the Contract Documents or by any specific provision 
of the Contract Documents (e.g. paragraph 14.11.2), any Work, including work 
performed after the Substantial Completion date, is found to be defective, 
CONTRACTOR shall promptly, without cost to OWNER and in accordance with 
OWNER's written instructions: 

(i) correct such defective Work, or, if it has been rejected by OWNER, remove it 
from the site and replace it with Work that is not defective, and 

(ii) satisfactorily correct or remove and replace any damage to other Work or the 
work of others resulting therefrom. 

If CONTRACTOR does not promptly comply with the terms of such instructions, or 
in an emergency where delay would cause serious risk of loss or damage, OWNER 
may have the defective Work corrected or the rejected Work removed and 
replaced, and all claims, costs, losses and damages caused by or resulting from 
such removal and replacement (including but not limited to all costs of repair or 
replacement of work of others) will be paid by CONTRACTOR.  The warranty period 
will be deemed to be renewed and recommenced in connection with the completed 
items of Work requiring correction. 

13.7.2 In special circumstances where a particular item of equipment is placed in 
continuous service before Substantial Completion of all the Work, the warranty 
period for that item may start to run from an earlier date if so provided in the 
Contract Documents. 

13.7.3 If correction of defective Work will affect the function or use of the facility 
CONTRACTOR shall not proceed with correction of defective Work without prior 
coordination and approval of OWNER. 

13.7.4 The obligations of the CONTRACTOR to perform warranty work will survive the 
acceptance of the Work and any termination of the Contract. 

13.8 Acceptance of Defective Work: If, instead of requiring correction or removal and 
replacement of defective Work, OWNER decides to accept it, OWNER may do so. 
CONTRACTOR shall pay all claims, costs, losses and damages attributable to OWNER's 
evaluation of and determination to accept such defective Work. If any such acceptance 
occurs prior to recommendation of final payment, a Change Order will be issued 
incorporating the necessary revisions in the Contract Documents and compensating OWNER 
for the diminished value of the defective Work. If the acceptance occurs after such 
recommendation, an appropriate amount will be paid by CONTRACTOR to OWNER after a 
calculation by OWNER of the diminution in value of the defective Work. 

13.9 OWNER May Correct Defective Work: If CONTRACTOR fails within a reasonable time 
after Written Notice of OWNER to correct defective Work, or to remove and replace rejected 
Work, or if CONTRACTOR fails to perform the Work in accordance with the Contract 
Documents, or if CONTRACTOR fails to comply with any other provision of the Contract 
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Documents, OWNER may, after seven (7) calendar days' Written Notice to CONTRACTOR, 
correct and remedy any such deficiency. If, in the opinion of the Owner's Representative, 
significant progress has not been made during this seven (7) calendar day period to correct 
the deficiency, the OWNER may exercise any actions necessary to remedy the deficiency. In 
exercising the rights and remedies under this paragraph, OWNER shall proceed 
expeditiously. In connection with such corrective and remedial action, OWNER may exclude 
CONTRACTOR from all or part of the site, take possession of all or part of the Work, and 
suspend CONTRACTOR's services related thereto, and incorporate in the Work all materials 
and equipment stored at the site or for which OWNER has paid CONTRACTOR but which are 
stored elsewhere. CONTRACTOR shall allow OWNER, its agents and employees, OWNER's 
other contractors, E/A and E/A's consultants access to the site to enable OWNER to exercise 
the rights and remedies under this paragraph. All claims, costs, losses and damages 
incurred or sustained by OWNER in exercising such rights and remedies will be charged 
against CONTRACTOR and a Change Order will be issued incorporating the necessary 
revisions in the Contract Documents with respect to the Work. Such claims, costs, losses 
and damages will include but not be limited to all costs of repair or replacement of work of 
others destroyed or damaged by correction, removal or replacement of CONTRACTOR's 
defective Work. CONTRACTOR shall not be allowed an extension of the Contract Times (or 
Milestones), or claims of damage because of any delay in the performance of the Work 
attributable to the exercise by OWNER of OWNER's rights and remedies hereunder. 

 

ARTICLE 14 - PAYMENTS TO CONTRACTOR AND COMPLETION 

14.1 Application for Progress Payment: 

14.1.1 No more often than once a month, CONTRACTOR shall submit to Owner's 
Representative for review an Application for Payment, in a form acceptable to 
OWNER, filled out and signed by CONTRACTOR covering the Work completed as of 
the date of the Application and accompanied by such supporting documentation as 
is required by the Contract Documents. 

14.1.2 Such applications shall not include requests for payment on account of changes in 
the Work which have been properly authorized by Change Directives but not yet 
included in Change Orders. 

14.1.3 Such applications shall not include requests for payment of amounts the 
CONTRACTOR does not intend to pay to a Subcontractor or Supplier because of a 
dispute or other reason. 

14.1.4 If payment is requested on the basis of materials or equipment not incorporated in 
the Work but delivered and suitably stored at the site or at another location agreed 
to in writing, the Application for Payment shall be accompanied by such bills of 
sale, data and other procedures satisfactory to OWNER substantiating OWNER’s 
title to such materials or equipment or otherwise protecting OWNER’s interest. 
Payment on account of such materials or equipment will not include any amount 
for CONTRACTOR’s overhead or profit or relieve CONTRACTOR of its obligation to 
protect and install such materials or equipment in accordance with the 
requirements of the Contract and to restore damaged or defective Work. If 
materials or equipment are stored at another location, at the direction of the 
OWNER they shall be stored in a bonded and insured facility, accessible to E/A and 
OWNER, and shall be clearly marked as property of OWNER.  Title to materials 
delivered to the site of the Work or a staging area will pass to OWNER upon 
payment by OWNER without the necessity for further documentation.  Risk of loss 
will not pass to OWNER until acceptance. 
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14.1.5 Where the original Contract Amount is less than $400,000, OWNER will pay 
CONTRACTOR total amount of approved Application for Payment, less ten percent 
(10%) of amount thereof, which ten percent (10%) will be retained until final 
payment, less all previous payments and less all other sums that may be retained 
by OWNER under the terms of this Agreement. Where the original Contract 
Amount is $400,000 or more, OWNER will pay CONTRACTOR total amount of 
approved Application for Payment, less five percent (5%) of amount thereof, which 
five percent (5%) will be retained until final payment, less all previous payments 
and less all other sums that may be retained by OWNER under the terms of this 
Agreement. In either case, if the Work is near completion and delay occurs due to 
no fault or neglect of CONTRACTOR, OWNER may pay a portion of the retained 
amount to CONTRACTOR. CONTRACTOR, at OWNER's option, may be relieved of 
the obligation to complete the Work and, thereupon, CONTRACTOR shall receive 
payment of the balance due under the Contract subject to the conditions stated 
under paragraph 15.2. A Subcontractor may submit a written request to the 
CONTRACTOR and Project Manager requesting release of retainage for work by the 
Subcontractor that has been completed and approved. The Project Manager will 
evaluate the request and if it is approved, the Project Manager will request the 
CONTRACTOR to include the request for release of an appropriate amount of 
retainage in the next Pay Application. 

14.1.6 Applications for Payment shall include the following documentation: 

.1 updated Progress Schedule; 

.2 monthly subcontractor report;  

.3 any other documentation required under the Supplemental General Conditions. 

14.2 CONTRACTOR's Warranty of Title: CONTRACTOR warrants and guarantees that title to all 
Work, materials and equipment covered by any Application for Payment, whether 
incorporated in the Project or not, will pass to OWNER free and clear of all Liens no later 
than the time of payment to CONTRACTOR. 

14.3 Review of Applications for Progress Payment: 

14.3.1 Owner's Representative will, within seven (7) calendar days after receipt of each 
Application for Payment, either indicate a recommendation for payment and 
forward the Application for processing by OWNER, or return the Application to 
CONTRACTOR indicating Owner's Representative's reasons for refusing to 
recommend payment. In the latter case, CONTRACTOR shall make the necessary 
corrections and resubmit the Application. 

14.3.2 Owner's Representative's recommendation of any payment requested in an 
Application for Payment will constitute a representation by Owner's 
Representative, based upon Owner's Representative's on-site observations of the 
executed Work and on Owner's Representative's review of the Application for 
Payment and the accompanying data and schedules, that to the best of Owner's 
Representative's knowledge, information and belief: 

.1 the Work has progressed to the point indicated; and 

.2 the quality of the Work is generally in accordance with the Contract 
Documents (subject to an evaluation of the Work as a functioning whole prior 
to or upon Substantial Completion, to the results of any subsequent tests 
called for in the Contract Documents, to a final determination of quantities and 
classifications for unit price Work, and to any other qualifications stated in the 
recommendation). 
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14.3.3 By recommending any such payment, Owner's Representative will not thereby be 
deemed to have represented that: 

.1 exhaustive or continuous on-site inspections have been made to check the 
quality or the quantity of the Work; 

.2 examination has been made to ascertain how or for what purpose  
CONTRACTOR has used money previously paid on account of the Contract 
Amount; 

.3 CONTRACTOR's construction means, methods, techniques, sequences or 
procedures have been reviewed; or 

.4 that there may not be other matters or issues between the parties that might 
entitle CONTRACTOR to be paid additionally by OWNER or entitle OWNER to 
withhold payment to CONTRACTOR. 

14.4 Decisions to Withhold Payment: 

14.4.1 OWNER may withhold or nullify the whole or part of any payment to such extent as 
may be necessary on account of: 

.1 defective Work not remedied; 

.2 third party Claims filed or reasonable evidence indicating probable filing of 
such Claims; 

.3 failure of CONTRACTOR to make payments properly to Subcontractors for 
labor, materials or equipment; 

.4 reasonable evidence that the Work cannot be completed for the unpaid 
balance of the Contract Amount; 

.5 damage to OWNER or another contractor; 

.6 reasonable evidence that the Work will not be completed within the Contract 
Time, and that the unpaid balance would not be adequate to cover actual or 
liquidated damages for the anticipated delay; 

.7 failure of CONTRACTOR to submit a schedule of values in accordance with the 
Contract Documents; 

.8 failure of CONTRACTOR to submit a submittal schedule in accordance with the 
Contract Documents;  

.9 failure of CONTRACTOR to submit and update a construction Progress 
Schedule in accordance with the Contract Documents; 

.10 failure of CONTRACTOR to maintain a record of changes on drawings and 
documents; 

.11 failure of CONTRACTOR to maintain weekly payroll reports and, as applicable, 
provide copies of reports in a timely manner upon request of OWNER; 

.12 failure of CONTRACTOR to submit monthly subcontractor reports; 

.13 CONTRACTOR's neglect or unsatisfactory prosecution of the Work, including 
failure to clean up; 

.14 failure of CONTRACTOR to comply with the Austin City Code, Chapter 2-9-A, 
as amended, “Minority-Owned and Women-Owned Business Enterprise 
Procurement Program;” or  

.15 failure of CONTRACTOR to comply with any provision of the Contract 
Documents. 
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14.4.2 When the above reasons for withholding payment are removed, CONTRACTOR 
shall resubmit a statement for the value of Work performed. Payment will be made 
within thirty (30) calendar days of receipt of approved Application for Payment. 

14.4.3 Subcontractors may request Partial Payment when the OWNER withholds payment 
of an invoice to the CONTRACTOR for any reason listed in Section 14.4.1. If 
payment is withheld by the OWNER, the CONTRACTOR shall notify all affected 
Subcontractors within two (2) working days of notice that payment is being 
withheld.  Upon notification, Subcontractors may submit a formal written request 
for Partial Payment to the CONTRACTOR and OWNER.  If directed by the OWNER, 
the CONTRACTOR shall within three (3) working days resubmit to the OWNER an 
invoice for the same period that includes only the work performed by the 
requesting Subcontractors during this period. The OWNER will review this 
resubmitted invoice in accordance with Section 14.3.1. Upon receipt of payment 
for the resubmitted invoice, CONTRACTOR shall pay the subcontractor within ten 
(10) Calendar Days in accordance with Section 6.4.7. 

14.5 Delayed Payments: Should OWNER fail to make payment to CONTRACTOR of sum named 
in any Application for Payment within thirty (30) calendar days after the day on which 
OWNER received the mutually acceptable Application for Payment, then OWNER will pay to 
CONTRACTOR, in addition to sum shown as due by such Application for Payment, interest 
thereon at the rate specified in Government Code, Section 2251.025(b) from date due until 
fully paid, which shall fully liquidate any injury to CONTRACTOR growing out of such delay in 
payment. 

14.6 Arrears: No money shall be paid by OWNER upon any claim, debt, demand or account 
whatsoever, to any person, firm or corporation who is in arrears to City for taxes; and City 
shall be entitled to counterclaim and automatically offset against any such debt, claim, 
demand or account in the amount of taxes so in arrears and no assignment or transfer of 
such debt, claim, demand or account after said taxes are due, shall affect the right of 
OWNER to so offset said taxes, and associated penalties and interest if applicable, against 
the same. 

14.7 Substantial Completion: 

14.7.1 When the CONTRACTOR considers that the Work, or a portion thereof which the 
OWNER agrees to accept separately, is substantially complete, the CONTRACTOR 
shall notify Owner's Representative and request a determination as to whether the 
Work or designated portion thereof is substantially complete. If Owner's 
Representative does not consider the Work substantially complete, Owner's 
Representative will notify CONTRACTOR giving reasons therefor. After performing 
any required Work, CONTRACTOR shall then submit another request for Owner's 
Representative to determine Substantial Completion. If Owner's Representative 
considers the Work substantially complete, Owner's Representative will prepare 
and deliver a certificate of Substantial Completion which shall establish the date of 
Substantial Completion, shall include a punch list of items to be completed or 
corrected before final payment, shall establish the time within which CONTRACTOR 
shall finish the punch list, and shall establish responsibilities of the OWNER and 
CONTRACTOR for security, maintenance, heat, utilities, damage to the Work, 
warranty and insurance. Failure to include an item on the punch list does not alter 
the responsibility of CONTRACTOR to complete all Work in accordance with the 
Contract Documents. If a Certificate of Occupancy is required by public authorities 
having jurisdiction over the Work, said certificate shall be issued before the Work 
or any portion thereof is considered substantially complete. The certificate of 
Substantial Completion shall be signed by OWNER and CONTRACTOR to evidence 
acceptance of the responsibilities assigned to them in such certificate. 
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14.7.2 OWNER shall have the right to exclude CONTRACTOR from the Work after the date 
of Substantial Completion, but OWNER will allow CONTRACTOR reasonable access 
to complete or correct items on the punch list and complete warranty work. 

14.8 Partial Utilization: Use by OWNER, at OWNER's option, of any substantially completed 
part of the Work which: (i) has specifically been identified in the Contract Documents, or (ii) 
OWNER and CONTRACTOR agree constitutes a separately functioning and usable part of the 
Work that can be used by OWNER for its intended purpose without significant interference 
with CONTRACTOR's performance of the remainder of the Work, may be accomplished prior 
to Substantial Completion of all the Work in accordance with the following: 

14.8.1 OWNER at any time may request CONTRACTOR to permit OWNER to use any such 
part of the Work which OWNER believes to be ready for its intended use and 
substantially complete. If CONTRACTOR agrees that such part of the Work is 
substantially complete, CONTRACTOR shall certify to Owner's Representative that 
such part of the Work is substantially complete and request Owner's 
Representative to issue a certificate of substantial Completion for that part of the 
Work. CONTRACTOR at any time may notify Owner's Representative that 
CONTRACTOR considers any such part of the Work ready for its intended use and 
substantially complete and request Owner's Representative to issue a certificate of 
Substantial Completion for that part of the Work. The provisions of paragraphs 
14.7.1 and 14.7.2 will apply with respect to certification of Substantial Completion 
of that part of the Work and the division of responsibility in respect thereof and 
access thereto. 

14.8.2 Such partial utilization is authorized by public authorities having jurisdiction over 
the Work. 

14.9 Final Inspection: Upon Written Notice from CONTRACTOR that the entire Work or an 
agreed portion thereof is complete, Owner's Representative will make a final inspection with 
CONTRACTOR and provide Written Notice of all particulars in which this inspection reveals 
that the Work is incomplete or defective. CONTRACTOR shall immediately take such 
measures as are necessary to complete such Work or remedy such deficiencies.  

14.10 Final Application for Payment: CONTRACTOR may make application for final payment 
following the procedure for progress payments after CONTRACTOR has completed all such 
corrections to the satisfaction of Owner's Representative and delivered the following 
documents: 

14.10.1 Affidavit by CONTRACTOR certifying the payment of all debts and claims; 

14.10.2 Three (3) complete operating and maintenance manuals, each containing 
maintenance and operating instructions, schedules, guarantees, and other 
documentation required by the Contract Documents; 

14.10.3 Record documents (as provided in paragraph 6.10); 

14.10.4 Consent of surety, if any, to final payment. If surety is not provided, complete and 
legally effective releases or waivers (satisfactory to OWNER) of all claims arising 
out of or filed in connection with the Work; 

14.10.5 Certificate evidencing that insurance required by the Supplemental General 
Conditions will remain in force after final payment and through the warranty 
period; 

14.10.6 Non-Use of Asbestos Affidavit (After Construction); 

14.10.7 Subcontractor report and all other documentation necessary for evaluation of 
CONTRACTOR’s fulfillment of the Contract MBE/WBE or DBE goals;  
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14.10.8 Documentation of notice to claimants, to the extent applicable and subject to 
subparagraph 14.11.4; and  

14.10.9 Any other documentation called for in the Contract Documents. 

14.11 Final Payment and Acceptance: 

14.11.1 If, on the basis of observation of the Work during construction, final inspection, 
and review of the final Application for Payment and accompanying documentation 
as required by the Contract Documents, Owner's Representative is satisfied that 
the Work has been completed and CONTRACTOR's other obligations under the 
Contract Documents have been fulfilled and there are no outstanding claims, 
Owner's Representative will recommend the final Application for Payment and 
thereby notify the OWNER, who will pay to CONTRACTOR the balance due 
CONTRACTOR under the terms of the Contract.  If the sole remaining unfinished 
item to complete the Work is the reestablishment of vegetation, CONTRACTOR 
may execute a revegetation letter with fiscal posted (letter of credit) to ensure 
completion of this item.  This Work must be accomplished within one hundred 
twenty (120) Calendar Days of the date of Final Completion of the Work.  When 
the permanent erosion control has been established, OWNER will initiate an 
inspection for final acceptance of the erosion controls.  If the revegetation is not 
completed within the one hundred twenty (120) Calendar Days, OWNER, at its 
option, may complete the Work using the posted fiscal.   

14.11.2 If the Contract measures Contract Time to Final Completion, rather than 
Substantial Completion, Owner's Representative will issue a letter of final 
acceptance to CONTRACTOR which establishes the Final Completion date and 
initiates the one-year warranty period.  If the sole remaining unfinished item to 
complete the Work is the reestablishment of vegetation and CONTRACTOR has 
executed a revegetation letter with fiscal posted (letter of credit) to ensure 
completion of this item, the Owner’s Representative will issue a letter of 
conditional acceptance to CONTRACTOR which established the Final Completion 
date and initiates the one-year warranty period. 

14.11.3 Final payment is considered to have taken place when CONTRACTOR or any of its 
representatives negotiates OWNER's final payment check, whether labeled final or 
not, for cash or deposits check in any financial institution for its monetary return.  

14.11.4 The OWNER will withhold funds sufficient to cover the amount of any unresolved 
contract claims from final payment for six months under the following limited 
conditions: 

.1 CONTRACTOR must provide written notice to the claimant (via certified mail or 
hand delivery) that (i) OWNER will hold funds in the amount of the disputed 
claim for six (6) months from the date of the receipt of the notice and (ii) 
CONTRACTOR and the claimant have certain alternative dispute resolution 
rights; and 

.2 CONTRACTOR must provide OWNER with a copy of the receipted notice.   

Provided the claimant has received notice under this section, OWNER will release 
the withheld funds, if the CONTRACTOR provides a bond in substantial compliance 
with the provisions of Section 52.231 of the Texas Property Code; when the 
OWNER receives a settlement or release of the claim with accompanying 
instructions regarding payment; upon resolution of the claim in litigation, if suit is 
filed within such six (6) month period and the OWNER receives written notice of 
such filing; or  when such six (6) month period has passed, if no such bond, 
settlement, release, or notice of filing of suit have been received.  The above 
provisions notwithstanding, if efforts to timely resolve a disputed claim are not 
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being made to OWNER’S reasonable satisfaction, OWNER may, in its complete 
discretion, file an interpleader action and deposit the withheld funds in the registry 
of a court of competent jurisdiction.  In addition, CONTRACTOR must include a 
provision in each of its subcontracts that the prevailing party in any litigation 
arising thereunder will be entitled to recover its costs of court and reasonable 
attorney’s fees. 

14.12 Waiver of Claims: The making and acceptance of final payment will constitute: 

14.12.1 a waiver of claims by OWNER against CONTRACTOR, except claims       arising 
from unsettled claims, from defective Work appearing after final inspection, from 
failure to comply with the Contract Documents or the terms of any warranty 
specified therein, or from CONTRACTOR's continuing obligations under the 
Contract Documents; and  

14.12.2 a waiver of all claims by CONTRACTOR against OWNER other than those previously 
made in writing and still unsettled. 

 

ARTICLE 15 - SUSPENSION OF WORK AND TERMINATION 

15.1 OWNER May Suspend Work Without Cause: At any time and without cause, OWNER 
may suspend the Work or any portion thereof for a period of not more than ninety (90) 
calendar days by Written Notice to CONTRACTOR which will fix the date on which the Work 
will be resumed. CONTRACTOR shall resume the Work on the date so fixed. CONTRACTOR 
shall be allowed an adjustment in the Contract Amount or an extension of the Contract 
Times, or both, directly attributable to any such suspension if CONTRACTOR makes an 
approved Claim therefor as provided in Articles 11 and 12. 

15.2 OWNER May Terminate Without Cause: Upon seven (7) calendar days' Written Notice to 
CONTRACTOR, OWNER may, without cause and without prejudice to any right or remedy of 
OWNER, elect to terminate the Agreement. In such case, CONTRACTOR shall be paid 
(without duplication of any items): 

15.2.1 for completed and acceptable Work executed in accordance with the Contract 
Documents prior to the effective date of termination;  

15.2.2 for reasonable demobilization costs; 

15.2.3 for anticipated profits on completed and accepted Work not previously paid and not 
included in separate pay items calculated to date of termination but not for 
anticipated profit on the entire Contract not previously paid, unabsorbed overhead, 
or lost opportunity; and 

15.2.4 for all claims incurred in settlement of terminated contracts with Subcontractors, 
Suppliers and others, including for anticipated profits on completed and accepted 
Work not previously paid and not included in separate pay items calculated to date 
of termination but not for anticipated profit on the entire Contract not previously 
paid, unabsorbed overhead, or lost opportunity.  CONTRACTOR agrees to negotiate 
in good faith with Subcontractors, Suppliers and others to mitigate OWNER's cost. 

 

15.3 OWNER May Terminate With Cause: 

15.3.1 Upon the occurrence of any one or more of the following events: 

.1 if CONTRACTOR persistently fails to perform the Work in accordance with the 
Contract Documents; 
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.2 if CONTRACTOR disregards laws or regulations of any public body having 
jurisdiction; 

.3 if CONTRACTOR disregards the authority of Owner's Representative; 

.4 if CONTRACTOR makes fraudulent statements; 

.5 if CONTRACTOR fails to maintain a work force adequate to accomplish the 
Work within the Contract Time; 

.6 if CONTRACTOR fails to make adequate progress and endangers successful 
completion of the Contract; or  

.7 if CONTRACTOR otherwise violates in any substantial way any provisions of
 the Contract Documents; 

OWNER may, after giving CONTRACTOR (and the surety, if any) seven (7) 
calendar days Written Notice terminate the services of CONTRACTOR. OWNER, at 
its option, may proceed with negotiation with surety for completion of the Work. 
Alternatively, OWNER may under these circumstances exclude CONTRACTOR from 
the site and take possession of the Work (without liability to CONTRACTOR for 
trespass or conversion), incorporate in the Work all materials and equipment 
stored at the site or for which OWNER has paid CONTRACTOR but which are stored 
elsewhere, and finish the Work as OWNER may deem expedient. In such case 
CONTRACTOR shall not be entitled to receive any further payment until the Work is 
finished. If the unpaid balance of the Contract Amount exceeds all claims, costs, 
losses and damages sustained by OWNER arising out of or resulting from 
completing the Work, such excess will be paid to CONTRACTOR. If such claims, 
costs, losses and damage exceed such unpaid balance, CONTRACTOR or surety 
shall pay the difference to OWNER.  In the event that a termination for cause is 
found to be wrongful, the termination shall be converted to a termination without 
cause as set forth in Section 15.2 and CONTRACTOR’S remedy for wrongful 
termination is limited to the recovery of the payments permitted for termination 
without cause as set forth in Section 15.2.  

15.3.2 Where CONTRACTOR's services have been so terminated by OWNER, the 
termination will not affect any rights or remedies of OWNER against CONTRACTOR 
and surety then existing or which may thereafter accrue. Any retention or payment 
of moneys due CONTRACTOR by OWNER will not release CONTRACTOR from 
liability. In the event OWNER terminates Contract with cause, OWNER may reject 
any and all Bids submitted by CONTRACTOR for up to three (3) years after the 
date of such termination.  These Progressive Sanctions will be administered in 
accordance with the City of Austin Purchasing Office Probation, Suspension, and 
Debarment Procedures for Vendors, which include notice and an opportunity for a 
hearing.   

15.4 CONTRACTOR May Stop Work or Terminate: If through no act or fault of CONTRACTOR, 
the Work is suspended for a period of more than ninety (90) calendar days by OWNER or 
under an order of court or other public authority, or (except during disputes) Owner's 
Representative fails to forward for processing any mutually acceptable Application for 
Payment within thirty (30) calendar days after it is submitted, or (except during disputes) 
OWNER fails for sixty (60) calendar days after it is submitted to pay CONTRACTOR any sum 
finally determined by OWNER to be due, then CONTRACTOR may, upon seven (7) calendar 
days' Written Notice to OWNER, and provided OWNER does not remedy such suspension or 
failure within that time, terminate the Agreement and recover from OWNER payment on the 
same terms as provided in paragraph 15.2. In lieu of terminating the Agreement and 
without prejudice to any other right or remedy, if (except during disputes) Owner's 
Representative has failed to forward for processing any mutually acceptable Application for 
Payment within thirty (30) calendar days after it is submitted, or (except during disputes) 
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OWNER has failed for sixty (60) calendar days after it is submitted to pay CONTRACTOR any 
sum finally determined by OWNER to be due, CONTRACTOR may upon seven (7) calendar 
days' Written Notice to OWNER stop the Work until payment of all such amounts due 
CONTRACTOR, including interest thereon. The provisions of this paragraph 15.4 are not 
intended to preclude CONTRACTOR from making a Claim under Articles 11 and 12 for an 
increase in Contract Amount or Contract Times or otherwise for expenses or damage 
directly attributable to CONTRACTOR's stopping Work as permitted by this paragraph. 

15.5 Discretionary Notice to Cure: In its complete discretion, OWNER may, but is not required 
to, provide a Notice to Cure to CONTRACTOR and its surety to cure an event of default 
described above and/or an anticipatory breach of contract and, if required by OWNER, to 
attend a meeting with OWNER, regarding the Notice to Cure, the event of default, and/or 
the anticipatory breach of contract.  The Notice to Cure will set forth the time limit in which 
the cure is to be completed or commenced and diligently prosecuted.  Upon receipt of any 
Notice to Cure, CONTRACTOR shall prepare a report describing its program and measures to 
affect the cure of the event of default and/or anticipatory breach of contract within the time 
required by the Notice to Cure.  The CONTRACTOR’S report must be delivered to OWNER at 
least three (3) days prior to any requested meeting with the OWNER and surety. 

15.6 Bankruptcy: If CONTRACTOR declares bankruptcy or is adjudged bankrupt or makes an 
assignment for the benefit of creditors or if a receiver is appointed for the benefit of 
creditors or if a receiver is appointed by reason of CONTRACTOR’S insolvency, 
CONTRACTOR may be unable to perform this Contract in accordance with the Contract 
requirements.  In such an event, OWNER may demand CONTRACTOR or its successor in 
interest provide OWNER with adequate assurance of CONTRACTOR’S future performance in 
accordance with the terms and conditions of the Contract.  If CONTRACTOR fails to provide 
adequate assurance of future performance to OWNER’S reasonable satisfaction within ten 
(10) days of such a request, OWNER may terminate the CONTRACTOR’S services for cause 
or without cause, as set forth above.  If CONTRACTOR fails to provide timely adequate 
assurance of its performance and actual performance, OWNER may prosecute the Work with 
its own forces or with other contractors on a time and material or other appropriate basis 
and the cost of which will be charged against the Contract balance. 

15.7 Duty to Mitigate:  In the event of any termination or suspension under this Contract, the 
CONTRACTOR agrees to and shall take all reasonable actions to mitigate its damages and 
any and all claims which may be asserted against the OWNER. 

15.8 Responsibility during Demobilization:  While demobilizing, the CONTRACTOR will take 
all necessary and reasonable actions to preserve and protect the Work, the site and other 
property of the OWNER or others at the site. 

 

ARTICLE 16 - DISPUTE RESOLUTION 

16.1 Filing of Claims: 

16.1.1 Claims arising from the circumstances identified in paragraphs 3.2, 4.1, 4.2.2, 
4.2.4, 6.4.2, 6.11.5.2, 6.17, 7.5, 8.6, 9.5, 10.4.2, 13.4.3, 13.8, 13.9, 15.1, 15.2, 
15.3, or 15.4, or other occurrences or events, shall be made by Written Notice 
delivered by the party making the Claim to the other party within thirty (30) 
calendar days after the start of the occurrence or event giving rise to the Claim 
and stating the general nature of the Claim. Notice of the amount of the Claim with 
supporting data shall be delivered in writing within thirty (30) calendar days after 
Written Notice of Claim is delivered by claimant and shall represent that the 
adjustment claimed covers all known amounts and/or extensions of time to which 
claimant is entitled. 
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16.1.2 Within thirty (30) calendar days of receipt of notice of the amount of the Claim 
with supporting data, Owner's Representative and CONTRACTOR shall meet to 
discuss the Claim, after which an offer of settlement or notification of no 
settlement offer will be made to claimant. If claimant is not satisfied with the 
proposal presented, claimant shall have thirty (30) calendar days in which to: (i) 
submit additional supporting data requested by the other party; (ii) modify the 
initial Claim; or (iii) request Alternative Dispute Resolution. 

16.2 Alternative Dispute Resolution: 

16.2.1 If a dispute exists concerning a Claim, the parties agree to use the following 
procedure prior to pursuing any other available remedies. OWNER reserves the 
right to include the E/A as a party. 

16.2.2 Negotiating with Previously Uninvolved Personnel:  Either party may make a 
written request for a meeting to be held between representatives of each party 
within fourteen (14) Calendar Days of the request or such later period that the 
parties may agree to.   Each party shall endeavor to include, at a minimum, one 
(1) previously uninvolved senior level decision maker (an owner, officer, or 
employee of each organization) empowered to negotiate on behalf of their 
organization.  If a previously uninvolved senior level decision maker is unavailable 
due to the size of the CONTRACTOR’S organization or any other reason, the 
CONTRACTOR shall nonetheless provide an appropriate senior level decision maker 
for the meeting.  The purpose of this and any subsequent meetings will be good 
faith negotiations of the matters constituting the dispute.  Negotiations shall be 
concluded within thirty (30) Calendar Days of the first meeting, unless mutually 
agreed otherwise.  This step may be waived by a written agreement signed by 
both parties, in which event the parties may proceed directly to mediation as 
described below. 

16.2.3 Mediation: 

.1 If the procedure described in 16.2.2 proves unsuccessful or is waived pursuant 
to its terms, the parties shall initiate the mediation process. OWNER and 
CONTRACTOR agree to select within thirty (30) calendar days a mediator 
trained in mediation skills, to assist with resolution of the dispute. OWNER and 
CONTRACTOR agree to act in good faith in the selection of the mediator and to 
give consideration to qualified individuals nominated to act as mediator. 
Nothing in this agreement prevents the parties from relying on the skills of a 
person who also is trained in the subject matter of the dispute and/or a 
contract interpretation expert. Should the parties fail to agree on a mediator 
within thirty (30) calendar days of initiation of the mediation process, the 
parties agree to ask the Travis County Dispute Resolution Center to select a 
qualified individual, which selection shall be binding on the parties. 

.2 Mediation is a forum in which an impartial person, the mediator, facilitates 
communication between parties to promote reconciliation, settlement, or 
understanding among them. The parties hereby agree that mediation, at a 
minimum, shall provide for (i) conducting an on-site investigation, if 
appropriate, by the mediator for fact gathering purposes, (ii) a meeting of all 
parties for the exchange of points of view and (iii) separate meetings between 
the mediator and each party to the dispute for the formulation of resolution 
alternatives. The parties agree to participate in mediation in good faith for up 
to thirty (30) calendar days from the date of the first mediation session, 
unless mutually agreed otherwise. Should the parties fail to reach a resolution 
of the dispute through mediation, then each party is released to pursue other 
remedies available to them. 
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16.3 Resolution of Disputes between Contractor and Subcontractor or Supplier: If a 
dispute exists concerning a claim between a CONTRACTOR and a Subcontractor or Supplier, 
the CONTRACTOR agrees to participate with such Subcontractor and/or Supplier in a 
process substantially paralleling the steps set out in paragraphs 16.1 and 16.2 above, 
including the delivery of written notices, submission of supporting data, negotiation with 
previously uninvolved personnel, and, if such alternative dispute resolution process is 
unsuccessful, mediation between the parties to the claim.  If the CONTRACTOR and 
Subcontractor or Supplier agreement provides an alternative dispute resolution process, 
which provides substantially equivalent rights to those set forth herein, it may be followed, 
unless the CONTRACTOR and affected Subcontractor or Supplier agree to follow the process 
outlined above.  The OWNER is not a party to the alternative dispute resolution process 
between the CONTRACTOR and Subcontractor or Supplier and will not pay any costs 
incurred in the process.  Each party will be responsible for its own expenses incurred in the 
process, which will include an equal share of the mediation expenses, unless otherwise 
determined by the mediator.  NOTICE:  THE PROCESS SET FORTH HEREIN IS NOT A 
SUBSTITUTE FOR THE STATUTORY PAYMENT BOND CLAIM PROCESS.  

16.4 Claim Calculation:  

16.4.1 Delay Claims:  The intent of paying for delay damages is to reimburse the 
CONTRACTOR for actual expense arising out of a compensable delay.  No profit or 
force account markups, other than labor burden, will be allowed for delay claims 
by the CONTRACTOR seeking reimbursement for expenses arising out of an alleged 
event of delay.  No consequential damages will be allowed to the CONTRACTOR in 
connection with any claimed delays.  If the CONTRACTOR requests compensation 
for delay damages and the delay is determined to be compensable, then standby 
equipment costs and project overhead compensation will be based on the duration 
of the compensable delay and the following: 

.1 Standby equipment costs will not be allowed during periods when the 
equipment would have otherwise been idle.  Standby equipment time will not 
exceed more than eight (8) hours per twenty-four (24) hour day, forty (40) 
hours per week, and one hundred seventy-six (176) hours per month.  
Standby equipment costs will be paid at 50 percent (50%) of the applicable 
Rental Rate Blue Book rates and calculated by dividing the monthly rate by 
one hundred seventy-six (176), multiplying the result by the number of 
standby hours and multiplying that number by the regional adjustment factor 
and the rate adjustment factor contained in the Blue Book.  Operating costs 
will not be allowed.  

.2 Project overhead will be determined from actual costs that the CONTRACTOR 
will be required to document.  Project overhead is defined as the 
administrative and supervisory expenses incurred at the work site and will not 
include home office overhead.   

16.4.2 General:  Except as limited with respect to delay claims, as set forth above, the 
criteria set forth in Section 11.4.1 may be used as a basis to calculate an 
adjustment in the Contract Amount in the resolution of a claim, provided that there 
will be no compensation for home office overhead. 

16.5 MBE/WBE Program Progressive Sanctions: CONTRACTOR is subject to progressive 
sanctions for failure of CONTRACTOR to comply with Austin City Code, Chapter 2-9A, as 
amended: “Minority-owned and Women-owned Business Enterprise Procurement Program.”  
Available sanctions for Program violations are set forth in Program rules adopted by the 
Small and Minority Business Resources Department (SMBR), as amended, and may include 
the following progressive sanctions for Program violations within a rolling 24-month period: 
(i) a period of probation for up to six (6) months for the first violation (ii) a period of 
suspension from bidding for up to 24 months for the second violation, and (iii) a period of 
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debarment for up to five (5) years for the third violation.    If the CONTRACTOR engages in 
more than one of the violations listed below at any given time, OWNER has the discretion to 
determine whether such actions should be counted as multiple violations of the MBE/WBE 
Ordinance.  Program violations include: 

.1 providing false or misleading information to the OWNER in connection with the 
submission of a Bid, responses to request for qualifications or Proposals, Good Faith 
Efforts documentation, post award compliance or other Program operations; 

.2 substituting M/WBE Subcontractors without first receiving approval for such 
substitutions;  

.3 failure to comply with the approved Compliance Plan without an approved request for 
a change, an approved Change Order or other approved change to the Contract; 

.4 violation of any other provision of the “Minority-owned and Women-owned Business 
Enterprise Procurement Program”; 

.5 providing false or misleading information to the OWNER in connection with an 
application for or challenge to certification, recertification or decertification as a 
MBE/WBE; and 

 
 .6 bid shopping. 

 

The Progressive Sanctions will be administered in accordance with the City of Austin 
Purchasing Office Probation, Suspension, and Debarment Procedures for Vendors, which 
includes notice and an opportunity for a hearing. 

 

 

ARTICLE 17 – MISCELLANEOUS 

17.1 Venue:  In the event of any suit at law or in equity involving the 
Contract, venue shall be exclusively in Travis County, Texas and the 
laws of the State of Texas shall apply to the interpretation and 
enforcement of the Contract. 

17.2 Extent of Agreement: This Contract represents the entire and integrated agreement 
between the OWNER and CONTRACTOR with respect to the subject matter hereof and 
supersedes all prior negotiations, representations or agreements, either written or oral. 

17.3 Cumulative Remedies: The rights and remedies available to the parties are not to be 
construed in any way as a limitation of any rights and remedies available to any or all of 
them which are otherwise imposed or available by laws or regulations, by special warranty 
or guarantees or by other provisions of the Contract Documents, and the provisions of this 
paragraph will be as effective as if repeated specifically in the Contract Documents in 
connection with each particular duty, obligation, right and remedy to which they apply.  
Specifically, the OWNER is not required to only assess liquidated damages, and OWNER may 
elect to pursue its actual damages resulting from the failure of the CONTRACTOR to 
complete the Work in accordance with the requirements of the Contract Documents. 

17.4 Severability: If any word, phrase, clause, sentence or provision of the Contract, or the 
application of same to any person or set of circumstances is for any reason held to be 
unconstitutional, invalid or unenforceable, that finding shall only effect such word, phrase, 
clause, sentence or provision, and such finding shall not affect the remaining portions of this 
Contract; this being the intent of the parties in entering into the Contract; and all provisions 
of the Contract are declared to be severable for this purpose.  
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17.5 Independent Contractor: The Contract shall not be construed as creating an 
employer/employee relationship, a partnership, or a joint venture. CONTRACTOR is an 
independent contractor and CONTRACTOR’s services shall be those of an independent 
contractor. CONTRACTOR agrees and understands that the Contract does not grant any 
rights or privileges established for employees of OWNER.  

17.6 Prohibition of Gratuities:  OWNER may, by Written Notice to CONTRACTOR, terminate 
the Contract without liability if is determined by OWNER that gratuities were offered or 
given by CONTRACTOR or any agent or representative of CONTRACTOR to any officer or 
employee of OWNER with a view toward securing the Contract or securing favorable 
treatment with respect to the awarding or amending or the making of any determinations 
with respect to the performing of such Contract. In the event the Contract is terminated by 
OWNER pursuant to this provision, OWNER shall be entitled, in addition to any other rights 
and remedies, to recover or withhold the amount of the cost incurred by CONTRACTOR in 
providing such gratuities.  

17.7 Prohibition Against Personal Interest in Contracts:  No officer, employee, independent 
consultant, or elected official of OWNER who is involved in the development, evaluation, or 
decision-making process of the performance of any solicitation shall have a financial 
interest, direct or indirect, in the Contract resulting from that solicitation. Any violation of 
this provision, with the knowledge, expressed or implied, of CONTRACTOR shall render the 
Contract voidable by OWNER. 

17.8 OWNER’S Right to Audit: 

17.8.1 Records means all records generated by or on behalf of CONTRACTOR and each 
Subcontractor and Supplier of CONTRACTOR, whether paper, electronic, or other 
media, which are in any way related to performance of or compliance with this 
Contract, including, without limitation: 

.1 accounting records;  

.2 written policies and procedures;  

.3 subcontract files (including proposals of successful and unsuccessful Bidders, 
Bid recaps, etc.);  

.4 original estimates and estimating work sheets;  

.5 correspondence;  

.6 Change Order files (including documentation covering negotiated 
settlements);  

.7 back charge logs and supporting documentation;  

.8 general ledger entries detailing cash and trade discounts earned, insurance 
rebates and dividends; 

.9 lump sum agreements between CONTRACTOR and any Subcontractor or 
Supplier; 

.10 records necessary to evaluate: Contract compliance, Change Order pricing, 
and any Claim submitted by CONTRACTOR or any of its payees; and 

.11 any other CONTRACTOR record that may substantiate any charge related to 
this Contract. 

17.8.2 CONTRACTOR shall allow OWNER’S agent or its authorized representative to 
inspect, audit, and/or reproduce, or all three, all Records generated by or on 
behalf of CONTRACTOR and each Subcontractor and Supplier, upon OWNER’S 
written request.  Further, CONTRACTOR shall allow OWNER’S agent or authorized 
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representative to interview any of CONTRACTOR’S employees, all Subcontractors 
and all Suppliers, and all their respective employees.   

17.8.3 CONTRACTOR shall retain all its Records, and require all its Subcontractors and 
Suppliers to retain their respective Records, during this Contract and for three (3) 
years after final payment, until all audit and litigation matters that OWNER has 
brought to the attention of CONTRACTOR are resolved, or as otherwise required by 
law, whichever is longer.  OWNER’S right to inspect, audit, or reproduce Records, 
or interview employees of CONTRACTOR or its respective Subcontractors or 
Suppliers exists during this Contract, and for three (3) years after final payment, 
until all audit and litigation matters that OWNER has brought to CONTRACTOR’S 
attention are resolved, or as otherwise required by law, whichever is longer, and at 
no cost to OWNER, either from CONTRACTOR or any of its Subcontractors or 
Suppliers that may furnish Records or make employees available for interviewing. 

17.8.4 CONTRACTOR must provide sufficient and accessible facilities during its normal 
business hours for OWNER to inspect, audit, or reproduce Records, or all three, 
and to interview any person about the Records. 

17.8.5 CONTRACTOR shall insert these requirements in each written contract between 
CONTRACTOR and any Subcontractor or Supplier and require each Subcontractor 
and Supplier to comply with these provisions. 

17.9 Survival:  The terms and conditions of this Contract, which contemplate a period of time 
beyond completion or termination will survive such completion or termination and not be 
merged therein or otherwise terminated. 

17.10 No Waiver:  The waiver of any provision of this Contract will not be deemed to be a waiver 
of any other provision of this Contract.  No waiver of any provision of this Contract will be 
deemed to constitute a continuing waiver unless expressly provided in writing, nor will a 
waiver of any default be deemed a waiver of any subsequent defaults of the same type.  
The failure at any time to enforce this Contract, whether the default is known or not, shall 
not constitute a waiver or estoppel of the right to do so. 

17.11 Conditions Precedent to Right to Sue:  Notwithstanding anything herein to the contrary, 
the CONTRACTOR will have at least 90 days to give notice of a claim for damages as a 
condition precedent to the right to sue on the Contract, subject to the contractual claim and 
alternative dispute resolution processes set forth herein. 

17.12 Waiver of Trial by Jury:  OWNER and CONTRACTOR agree that they have knowingly 
waived the right to trial by jury and have instead agreed that, in the event of any litigation 
arising out of or connected to this Contract, to proceed with a trial before the court, unless 
both parties subsequently agree otherwise in writing.   

17.13 Contractor Evaluation: The Owner will review and evaluate the Contractor’s Work and 
performance on the Project and provide the Contractor with a written Contractor Evaluation Report 
in accordance with City of Austin Administrative Rule R161-13.37.  Rule R161-13.37 provides an 
appeal process.  

http://www.austintexas.gov/department/contract-management 

 

 

 

End 
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Bidding Requirements, Contract Forms and Conditions of the Contract 
SUPPLEMENTAL GENERAL CONDITIONS 

Section 00810 

The Supplemental General Conditions contained herein amend or supplement the General 
Conditions, Section 00700. 

 

ARTICLE 1 - DEFINITIONS 

 
Add the following definition: 

1.20 Engineer/Architect (E/A): Add the following: 

  Name:  Susan Turrieta, PE 

Smith Turrieta Engineering 

  Address:  PO Box 5902 

    Austin, TX 78763 

 
Remove and replace 1.31 Owner with the following definition: 
 
1.31 Owner: Add the following: 

 Name:  Club Deal 120 

   Douglass Gilliland 

 Address:  9285 Huntington Square 

   North Richland Hills, TX 76182 

 
Add the following definition: 

“1.57 “Mobilization Prompt Payment Program - The Owner’s Mobilization Prompt Payment 
Program, will allow bimonthly payments during “critical mobilization stages” as specified in the 
Contract Documents by the Prime Contractor.  The Mobilization Prompt Payment Program will only 
apply to projects with a construction cost of greater than $2,000,000.” 

 

ARTICLE 2 - PRELIMINARY MATTERS 
 

Delete 2.4.2.6 and replace with the following (changes to the original text are identified by 
underlining): 

“.6 a preliminary schedule of values for all of the Work, subdivided into component parts 
in sufficient detail to serve as the basis for progress payments during construction.  
At a minimum, the schedule of values shall be broken out by trade and split between 
materials and labor.  Prices will include an appropriate amount of overhead and profit 
applicable to each item of Work;” 
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ARTICLE 5 - BONDS AND INSURANCE   
"5.3 Insurance: 

 

5.3.1 CONTRACTOR Provided Insurance 

 

5.3.1.1 General Requirements. 

.1 CONTRACTOR shall carry insurance in the types and amounts indicated below 
for the duration of the Contract, which shall include items owned by OWNER 
in the care, custody and control of CONTRACTOR prior to and during 
construction and warranty period. 

.2 CONTRACTOR must complete and forward the Certificate of Insurance, 
Section 00650, to OWNER before the Contract is executed as verification of 
coverage required below.  CONTRACTOR shall not commence Work until the 
required insurance is obtained and until such insurance has been reviewed by 
OWNER.  Approval of insurance by OWNER shall not relieve or decrease the 
liability of CONTRACTOR hereunder and shall not be construed to be a 
limitation of liability on the part of CONTRACTOR.  CONTRACTOR must also 
complete and forward the Certificate of Insurance, Section 00650, to OWNER 
whenever a previously identified policy period has expired as verification of 
continuing coverage. 

.3 CONTRACTOR's insurance coverage is to be written by companies licensed to 
do business in the State of Texas at the time the policies are issued and shall 
be written by companies with A.M. Best ratings of B+VII or better, except for 
hazardous material insurance which shall be written by companies with A.M. 
Best ratings of A- or better. 

.4 All endorsements naming the OWNER as additional insured, waivers, and 
notices of cancellation endorsements as well as the Certificate of Insurance 
shall indicate: Club Deal 120, 9285 Huntington Square, North Richland Hills, 
TX 76182. 

 .1  In addition to the OWNER, City of Austin, Capital Contracting Office, PO 
Box 1088, Austin, TX 78767, shall be added as additional insured. 

.5 The "other" insurance clause shall not apply to the OWNER where the OWNER 
is an additional insured shown on any policy.  It is intended that policies 
required in the Contract, covering both OWNER and CONTRACTOR, shall be 
considered primary coverage as applicable. 

.6 If insurance policies are not written for amounts specified below, 
CONTRACTOR shall carry Umbrella or Excess Liability Insurance for any 
differences in amounts specified.  If Excess Liability Insurance is provided, it 
shall follow the form of the primary coverage. 

.7 OWNER shall be entitled, upon request and without expense, to receive 
certified copies of policies and endorsements thereto and may make any 
reasonable requests for deletion or revision or modification of particular policy 
terms, conditions, limitations, or exclusions except where policy provisions 
are established by law or regulations binding upon either of the parties hereto 
or the underwriter on any such policies.   
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.8 OWNER reserves the right to review the insurance requirements set forth 
during the effective period of this Contract and to make reasonable 
adjustments to insurance coverage, limits, and exclusions when deemed 
necessary and prudent by OWNER based upon changes in statutory law, court 
decisions, the claims history of the industry or financial condition of the 
insurance company as well as CONTRACTOR. 

.9 CONTRACTOR shall not cause any insurance to be canceled nor permit any 
insurance to lapse during the term of the Contract or as required in the 
Contract. 

.10 CONTRACTOR shall be responsible for premiums, deductibles and self-insured 
retentions, if any, stated in policies.  All deductibles or self-insured retentions 
shall be disclosed on the Certificate of Insurance. 

.11 CONTRACTOR shall provide OWNER thirty (30) days written notice of erosion 
of the aggregate limits below occurrence limits for all applicable coverages 
indicated within the Contract. 

.12 If OWNER owned property is being transported or stored off-site by 
CONTRACTOR, then the appropriate property policy will be endorsed for 
transit and storage in an amount sufficient to protect OWNER's property. 

.13 The insurance coverages required under this contract are required minimums 
and are not intended to limit the responsibility or liability of CONTRACTOR. 

5.3.1.2 Business Automobile Liability Insurance.  Provide coverage for all owned, non-owned 
and hired vehicles.  The policy shall contain the following endorsements in favor of 
OWNER: 

a) Waiver of Subrogation endorsement CA 0444; 

b) 30 day Notice of Cancellation endorsement CA 0244; and 

c) Additional Insured endorsement CA 2048. 

Provide coverage in the following types and amounts: 

.1 A minimum combined single limit of $500,000 per occurrence for bodily injury 
and property damage.  Alternate acceptable limits are $250,000 bodily injury 
per person, $500,000 bodily injury per occurrence and at least $100,000 
property damage liability each accident. 

5.3.1.3 Workers' Compensation And Employers' Liability Insurance.  Coverage shall be 
consistent with statutory benefits outlined in the Texas Workers' Compensation Act 
(Section 401).  CONTRACTOR shall assure compliance with this Statute by submitting 
two (2) copies of a standard certificate of coverage (e.g. ACCORD form) to Owner's 
Representative for every person providing services on the Project as acceptable proof 
of coverage.  The Certificate of Insurance, Section 00650, must be presented as 
evidence of coverage for CONTRACTOR.  CONTRACTOR's policy shall apply to the 
State of Texas and include these endorsements in favor of OWNER: 

a) Waiver of Subrogation, form WC 420304; and 

b) 30 day Notice of Cancellation, form WC 420601. 

The minimum policy limits for Employers' Liability Insurance coverage shall be as 
follows: 

.1 $100,000 bodily injury per accident, $500,000 bodily injury by disease policy 
limit and $100,000 bodily injury by disease each employee. 

 



Supplemental General Conditions / 00810 

Rev. Date 01/15/16 Supplemental General Conditions / 00810 Page 4 of 10 

5.3.1.4 Commercial General Liability Insurance.  The Policy shall contain the following 
provisions: 

a) Contractual liability coverage for liability assumed under the Contract and all 
contracts relative to this Project. 

b) Completed Operations/Products Liability for the duration of the warranty 
period. 

c) Explosion, Collapse and Underground (X, C & U) coverage. 

d) Independent Contractors coverage (Contractors/ Subcontractors work). 

e) Aggregate limits of insurance per project, endorsement CG 2503. 

f) OWNER listed as an additional insured, endorsement CG 2010 and CG 2037 
or equivalent. 

g) 30 day notice of cancellation in favor of OWNER, endorsement CG 0205. 

h) Waiver of Transfer of Recovery Against Others in favor of OWNER, 
endorsement CG 2404. 

Provide coverages A&B with minimum limits as follows: 

.1 A combined bodily injury and property damage limit of $500,000 per 
occurrence. 

5.3.1.5 Builders' Risk Insurance. CONTRACTOR shall maintain Builders' Risk Insurance or 
Installation Insurance on an all risk physical loss form in the Contract Amount.  
Coverage shall continue until the Work is accepted by OWNER.  OWNER shall be a 
loss payee on the policy.  If off-site storage is permitted, coverage shall include 
transit and storage in an amount sufficient to protect property being transported or 
stored. 

5.3.1.7 Professional Liability Insurance.  For Work which requires professional engineering or 
professional survey services to meet the requirements of the Contract, including but 
not limited to excavation safety systems, traffic control plans, and construction 
surveying, the CONTRACTOR or Subcontractors, responsible for performing the 
professional services shall provide Professional Liability Insurance with a minimum 
limit of $500,000 per claim and in the aggregate to pay on behalf of the assured all 
sums which the assured shall become legally obligated to pay as damages by reason 
of any negligent act, error, or omission committed with respect to all professional 
services provided in due course of the Work of this Contract. 

 

ARTICLE 6 - CONTRACTOR'S RESPONSIBILITIES 
6.6   Permits, Fees:  Add the following: 

"OWNER will obtain and pay for the following permits, licenses and/or fees: 

.1 Site Development Permit. 

.2 Building Permit(s).  OWNER's responsibility for obtaining and paying for the Building 
Permit(s) shall be limited to the following where applicable: the required Electrical 
Service (Aid of Construction) Fee, Water and Wastewater Tap Fees, Water and 
Wastewater Capital Recovery Fees, and Septic Permit Fee.  The OWNER’s 
responsibility for obtaining and paying for the Building Permit(s) excludes securing 
and paying for the following where applicable:  Driveway Permit (Concrete) Fee, 
Electrical Permit, Mechanical Permit, Plumbing Permit, Water Engineering Inspection 
Fee, Temporary Use of Right-of Way Permit, the gas company’s Gas Yard Line 
Contribution Fee, and any other permits/fees not listed above. 
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6.7    Laws and Regulations: Add the following: 

“6.7.4 This Work is subject to the Texas Pollution Discharge Elimination System (TPDES) 
permitting requirements for the installation and maintenance of temporary and 
permanent erosion and sediment controls and storm water pollution prevention 
measures throughout the construction period. 

OWNER has prepared a Storm Water Pollution Prevention Plan (SWPPP).  Reference 
Section 01096 for this SWPPP.  

OWNER shall file the Owner's Notice of Intent to the Texas Commission on 
Environmental Quality (TCEQ).  OWNER shall pay the TPDES storm water application 
fee.  

CONTRACTOR’s responsibilities are as follows: 

.1 Obtain a signed certification statement from all Subcontractors 
responsible for implementing the erosion / sedimentation controls and 
other best management practices that are part of the SWPPP.  This 
statement shall indicate that the Subcontractor understands the permit 
requirements.  The certified statement forms shall be attached to and 
become part of the SWPPP. 

 .2 Fill out the TCEQ’s “Construction Site Notice” form, which is 
Attachment 2 to the TPDES General Permit TXR150000 (form available 
from OWNER or on the Internet at 
http://www.tceq.state.tx.us/assets/public/permitting/waterquality/attach
ments/stormwater/txr152d2.pdf and post it near the main entrance of 
the Work, or at multiple postings if the Work is linear. Mail a copy of 
the completed Construction Site Notice form to the local Municipal 
Separate Storm Sewer Systems (MS4) representative: 

TPDES Program Coordinator 
City of Austin – WPD – ERM 
P.O. Box 1088 
Austin, TX  78767 

.3 Maintain all erosion/sedimentation controls and other protective 
measures identified in the SWPPP in effective operating condition. 

.4 Perform inspections every five (5) working days and after every ½ 
inch rainfall event, noting the following observations on an inspection 
form provided by OWNER: 

• Locations of discharges of sediment or other pollutants from the 
site. 

• Locations of storm water / erosion / sedimentation controls that 
are in need of maintenance. 

• Locations of storm water / erosion / sedimentation controls that 
are not performing, failing to operate, or are inadequate. 

• Locations where additional storm water / erosion / sedimentation 
controls are needed. 

.5 Maintain at Work site at all times a copy of the SWPPP (with all 
updates, as described below) and inspection reports. 

.6 Update the SWPPP as necessary to comply with TPDES permitting 
requirements, which includes noting changes in erosion / 
sedimentation controls and other best management practices that are 

http://www.tceq.state.tx.us/assets/public/permitting/waterquality/attachments/stormwater/txr152d2.pdf
http://www.tceq.state.tx.us/assets/public/permitting/waterquality/attachments/stormwater/txr152d2.pdf
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part of the SWPPP and which may be necessary due to the results of 
inspection reports.  Any SWPPP revisions or updates must be signed 
and certified by a Certified Professional in Erosion and Sedimentation 
Control (CPESC) or a Registered Professional Engineer.  If the SWPPP 
includes engineering calculations, then SWPPP must be sealed and 
signed by a Registered Professional Engineer. 

.7  Upon completion of the Work, provide TPDES records to OWNER." 

6.11   Safety and Protection: Add the following to paragraph 6.11.3:  

“6.11.3  At the minimum, the safety representative will be certified in personal 
protective equipment, hazard communication, demolition and blasting, 
trench/excavation, hand and power tools, welding/cutting, 
cranes/derricks/hoists/conveyors/, scaffolding, confined space, CPR and first 
aid.” 

 

ARTICLE 11 - CHANGE OF CONTRACT AMOUNT 
11.4 Determination of Value of Work: Add the following to paragraph 11.4.1.2: 

"11.4.1.2 In the case of a Change Order determined by a mutually agreed lump sum or 
unit price properly itemized and supported by sufficient substantiating data, 
including documentation by subcontractors performing the work, to permit 
evaluation, the following method may be used: 

 COMPONENT ONE - The R.S. Means Co., Inc. 'Building Construction Cost Data' 
- latest edition - will be used as a basis for evaluating:  

 1a - the cost of labor (base rate, including fringe benefits),  

 1b - the cost of material and equipment to be incorporated in the Work, and  

 1c - the cost of tools, equipment and facilities necessary to accomplish the 
Work described in the change.   

 

 COMPONENT TWO - The costs of payroll taxes and insurance, Liability and 
Builder's Risk Insurance, shall be calculated as follows: 

 2a - Payroll taxes and Workers' Compensation Insurance <25% of payroll 
(Item 1a) (14.65% of 1a for ROCIP Projects)> 

 2b - Liability and Builder's Risk Insurance <2% of "total costs" (Items 1a, 1b, 
1c, and 2a) (.034% of “total costs” for ROCIP Projects)> 

      

 COMPONENT THREE - Overhead and profit shall be calculated as follows:  

3a - For Subcontractors and for those portions of the Work performed by 
CONTRACTOR'S own forces:  

15% of the first $10,000.00 of costs and 10% of the balance over 
$10,000.00.   

("costs" = Items 1a, 1b, and 1c, above, broken down into Contractor and 
Subcontractor costs). 

3b - For the CONTRACTOR for that portion of the Work performed by 
Subcontractors: 



Supplemental General Conditions / 00810 

Rev. Date 01/15/16 Supplemental General Conditions / 00810 Page 7 of 10 

10% of the first $10,000.00 of the Subcontractor costs and 7.5% of the 
balance over $10,000.00. 

("costs" = Items 1a, 1b, and 1c, above, broken down into Subcontractor 
costs) 

 

 COMPONENT FOUR - Bonds 

Performance and Payment Bond according to the following table ("TOTAL 
COST" = Items 1a, 1b, 1c, 2a, 2b, 3a and 3b,): 

 

     % OF TOTAL COST 
DOLLAR VALUE    OF CHANGE ORDER ADDED 
OF CONTRACT    FOR BOND EXPENSE   

 100,000 or  less    2.5  
100,001 thru 500,000   1.5  
500,001 thru 2,500,000   1.0  
2,500,001 thru 5,000,000   0.75  
5,000,001 thru 7,500,000   0.70 
OVER 7,500,000     0.65 

 

• The total costs for the change, whether additive or deductive, shall be the 
sum total of COMPONENTS ONE - FOUR. 

 

ARTICLE 13 - TESTS AND INSPECTIONS; CORRECTION, REMOVAL OR 
ACCEPTANCE OF DEFECTIVE WORK 

 
13.7 Warranty Period: Add the following: 

"13.7.5 OWNER will utilize a "Warranty Item Form" (attached at the end of this 
Section) for the purpose of providing Written Notice of warranty defects to 
CONTRACTOR.  CONTRACTOR shall date, sign, complete and return the form 
to OWNER when the defect is corrected, including such information on or 
attached to the form to describe the nature of the repairs or corrections that 
were made.  If the defect cannot be corrected in seven (7) Calendar Days, 
CONTRACTOR shall provide a written explanation to the Owner's 
Representative describing the repairs needed and the time required to 
complete the repairs." 

 

ARTICLE 14 - PAYMENTS TO CONTRACTOR AND COMPLETION 
 

14.1 Application for Progress Payment:  Delete 14.1.1 and replace with the following (changes   
to the original text are identified by underling): 

 

“14.1.1 No more often than once a month, unless authorized as part of the 
Mobilization Prompt Payment Program, CONTRACTOR shall submit to Owner's 
Representative for review a completed and executed Application for Payment, in a form 
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acceptable to OWNER, covering the Work completed as of the date of the Application and 
not previously paid and accompanied by such supporting documentation as required by the 
Contract Documents. 

 

Add the following .1:  

.1 - Mobilization Prompt Payment Program.  During critical mobilization periods, as 
identified by the CONTRACTOR and as approved by OWNER in accordance with 00700 
2.4.2.1 of this Contract, CONTRACTOR shall submit bi-monthly Applications for Payment.  
The additional Pay Applications will include any costs accrued during the periods of critical 
mobilization. The Program will allow the CONTRACTOR and Subcontractors to invoice for 
costs as they are accrued during periods of critical mobilization. The CONTRACTOR shall 
submit bimonthly invoices to the OWNER for such costs.  The CONTRACTOR shall pay 
Subcontractors for costs within 10 days of receipt of payment from OWNER.  

 
14.7 Substantial Completion:   

Reference 14.7.1, and add the following three provisions: 

 “14.7.1.1 For wastewater treatment plant, filter, chemical feed and contact basin 
construction, Substantial Completion means that the Work, including all 
testing, has been completed and accepted and the facilities can be placed into 
service.  A certificate of Substantial Completion will not be issued.  Work that 
remains after Substantial Completion could include the final pavement of 
roadways, adjustment of structures to final grade and revegetation.  Owner’s 
Representative will issue a notice specifying what portion of the Work is 
partially completed for the purpose of payment and what Work remains to be 
done on the portion being accepted as Substantially Complete.  This 
subsection 14.7.1.1 changes the 00700 General Conditions definition of 
Substantial Completion.” 

 

14.8 Partial Utilization: Delete 14.8.1 and replace with the following (changes to the original 
text are identified by underlining): 

“.1 OWNER at any time may request CONTRACTOR to permit OWNER to use any such 
part of the Work which OWNER believes to be ready for its intended use and 
substantially complete.  If CONTRACTOR agrees that such part of the Work is 
substantially complete, CONTRACTOR will certify to Owner’s Representative that such 
part of the Work is substantially complete and request Owner’s Representative to 
issue a notice specifying what portion of the Work is substantially complete for the 
purpose of payment and what Work remains to be done on the portion being 
accepted.  CONTRACTOR at any time may notify Owner’s Representative that 
CONTRACTOR considers any such part of the Work ready for its intended use and 
substantially complete and request Owner’s Representative to issue a notice 
specifying what portion of the Work is partially completed for the purpose of 
payment and what Work remains to be done on the portion being accepted.  The 
provisions of paragraphs 14.7.1 and 14.7.2 will apply with respect to the notice 
specifying what portion of the Work is partially completed for the purpose of 
payment and what Work remains to be done on the portion being accepted.” 
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14.10 Final Application for Payment:  Add the following paragraph(s) to 14.10: 

".10 TPDES records in accordance with 6.7.4." 

 

14.11 Final Payment and Acceptance:   

Add the following to paragraph 14.11.1: 

“If the sole remaining, unfinished item of the Work is revegetation or other 
permanent erosion control, including, if applicable, tree mitigation, (collectively, the 
“revegetation”), the CONTRACTOR may execute a zero-cost “Revegetation Change 
Order” for such Work and post fiscal security acceptable to Owner to ensure 
completion of the revegetation. 

The fiscal security will be a bond, letter of credit, or cash escrow in a form 
promulgated by OWNER and posted with OWNER’s Watershed Protection 
Department. 

Upon receipt of the executed Revegetation Change Order and fiscal security, the 
Owner’s Representative will issue a conditional letter of final acceptance to the 
CONTRACTOR for the Work, excluding the revegetation, which establishes the Final 
Completion Date for that Work and initiates the one year warranty period. 

This revegetation must be accomplished within 120 Calendar Days of the date of 
Final Completion of the balance of the Work or such other stipulated time for 
completion directed in the Change Order.  When the revegetation has been 
established, OWNER will inspect for final acceptance of that portion of the Work and, 
as applicable, initiate the one year warranty period for that Work. 

If the revegetation is not completed within the 120 Calendar Days or such other time 
set forth in the Change Order, the OWNER, at its option, may complete the Work 
using the posted fiscal security.” 
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WARRANTY ITEM NO. _____  (PROJECT NAME) 

 
The General Conditions of the Contract require that Warranty Defects be corrected within 
7 days after written notice is received. 
 

TO:                 
    contractor name address / telephone / fax / email 

ATTENTION OF:              
 

FROM:                 
   project manager name / address / telephone / fax / email 

PROJECT:              
   name / location / CIP ID number  

END OF ONE YEAR WARRANTY:           
       

SUBJECT:             
[    ] If checked, the damage requires immediate attention.  The Contractor has been called. 
[    ] If checked, the Consultant has been asked to consult with the Contractor on the problem. 

PLEASE CORRECT OR REPAIR THE FOLLOWING ITEM(S): 
 

 

 

DATE OF REQUEST     SIGNATURE         
           Project Manager 

xc:  
[    ]          Phone No.    

[    ]            Phone No.    

[    ]           Phone No.    

[    ]            Phone No.    

RESPONSE FROM CONTRACTOR:    DATE CORRECTION WAS MADE:_____________ 
 
The Contractor must endeavor to correct the defect within 7 calendar days after written notice is given.  If the 
defect cannot be corrected in that time, Contractor shall provide a written explanation to the Owner's 
Representative describing the repairs needed and the time required to complete the repairs. 
 
Description of corrections made:  

  

  

DATE OF REPLY     SIGNATURE      

When the repair is complete, the contractor should return a copy to each of the following: 

[    ]          Phone No.    

[    ]            Phone No.    

[    ]           Phone No.    

[    ]            Phone No.    

END 
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WAGE RATES AND PAYROLL REPORTING 

Section 00830 
 
I. Payment 

 
A.  Classification Definitions, Building and Heavy and Highway 

 
Definitions for Building Construction and Heavy and Highway classifications 
shall conform to the current “Dictionary of Occupational Titles” as published 
by the U.S. Department of Labor. 

 

B.  Minimum Wages 
 

Workers on Project shall be paid not less than wage rates, including fringe 
benefits, as published by the Department of Labor (DOL) or the $13.03 
minimum wage required by City of Austin Ordinance No. 20160324-015, 
whichever is higher. The Total Minimum Wage required can be met using any 
combination of cash and non-cash qualified fringe benefits provided the cash 
component meets or exceeds the $13.03 minimum wage required. 
 
Such wage rates shall be used throughout the Contract. If a classification is to 
be used, which is not listed in the attached wage rates, CONTRACTOR shall 
submit to OWNER rates and classification proposed for use, for approval, prior 
to performance of the Work. 

  
All laborers and mechanics working upon the Work for this Project shall be 
paid unconditionally and without subsequent deduction or rebate on any 
account (except such payroll deductions as are permitted by regulations 
issued by Secretary of Labor under the Copeland Act, Title 29 CFR, Part 3) full 
wages accrued and when due, computed at rates not less than wage rates 
bound herein pertaining to type of Work being performed. When Work is of 
such a nature that both Building and Heavy and Highway wage scales are 
incorporated into contract, CONTRACTOR shall pay wage rates to mechanics 
or laborers performing Work in more than one classification at the rate 
indicated for each classification for time actually worked as determined by 
area practice applicable to type (Site Construction Crafts or Building 
Construction Crafts) of Work being performed without regards to skill. 
Salaried specialists (project superintendent and administrative personnel 
only) in the permanent employment of CONTRACTOR do not fall under any 
Wage Classification. A supervisor/foreman who is not exempt under 29CFR 
Part 541 and who spends more than a substantial amount of time (20 
percent) in a given workweek as a laborer or mechanic must be paid the 
applicable Wage Rate for the classification of work performed for all hours 
engaged in such work as a laborer or mechanic.          
 
Wage rates shall be posted by CONTRACTOR at site(s) of Work in prominent, 
easily accessible places where they can be seen by all workers. The following 
shall also be posted by the CONTRACTOR: City of Austin wage contact posters 
(English and Spanish), City of Austin Equal Employment Opportunity posters 
(English and Spanish), Workers’ Compensation Notice (English and Spanish), 
Texas Payday Law (English and Spanish), City Rest Break Ordinance (English 
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and Spanish), City of Austin Non-Discrimination Statement (related to Title VI 
of the Civil Rights Act), and Federal Notices, as appropriate. 

 

C.  Overtime Requirements 
 

No CONTRACTOR, Subcontractor, or Sub-subcontractor contracting for any 
part of contract Work which may require or involve the employment of 
laborers or mechanics shall require or permit any laborer or mechanic in any 
workweek in which he is employed on such Work, to work in excess of forty 
hours in such workweek unless such laborer or mechanic receives 
compensation at a rate not less than one and one-half times their basic rate 
of pay for all hours in excess of forty hours in such workweek. 
 
Overtime wages must be calculated using the Adjusted Wage Rate specified in 
the Wage Rate Determination or the actual basic rate of pay, whichever is 
higher.  
 

 
II. Apprentices 

 
Locally & Federally Funded Projects 

 
The terms journeyman and apprentice apply to both union and independent workers, 
and are not intended to imply that these positions are union workers only. 
 

 

Apprentices and Trainees will be permitted to work as such only when they are 
registered, individually, under a bonafide Apprenticeship or Trainee program 
registered with the Bureau of Apprenticeship and Training, United States Department 
of Labor. The allowable ratio of Apprentices or Trainees to journeymen in any craft 
classification shall not be greater than the ratio permitted to CONTRACTOR as stated 
in the registered apprenticeship program standards. Any employee listed on a payroll 
at an Apprentice or Trainee wage rate, who is not registered as above, shall be paid 
the wage rate provided in Contract for Work employee actually performed. 
CONTRACTOR, Subcontractor, or Sub-subcontractor shall furnish to OWNER written 
evidence of registration of his program for Apprentices and Trainees as well as of the 
appropriate ratios and wage rates, for the area of construction prior to using any 
Apprentices or Trainees on this Contract. 
 

III. Withholding of Payments 
 
OWNER may withhold or cause to be withheld from CONTRACTOR as much of the 
accrued payments as necessary to pay laborers and mechanics employed by 
CONTRACTOR, Subcontractors, or Sub-subcontractors the amount of wages required 
to comply with the Contract. In the event of nonpayment of wages to laborers or 
mechanics working on the site of the Work of this Contract, OWNER may, after 
Written Notice to CONTRACTOR, take such action as may be necessary to cause 
suspension of any further payments or advance of funds to CONTRACTOR until such 
violations have ceased and until restitution has been made. Payments may also be 
withheld if CONTRACTOR fails to maintain weekly payroll reports or fails to provide 
copies in a timely manner upon request of Owner. 

 
IV. Payrolls 

 
A. CONTRACTOR shall keep records showing: 
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1. the name, address and occupation of each worker employed by the 

CONTRACTOR or subcontractor(s) in the construction of the public 
work. 

 
2.  the actual per diem wages paid to each worker. 

 
3.  Employee Certification. CONTRACTOR, all levels of Subcontractors shall 

identify in writing, the classification agreed to by all laborers and 
mechanics employed by them in the execution of the Contract, and 
pay not less than rates specified in the attached Wage Rate 
Determination(s). Contractor shall prepare a completed form for the 
signature of Employee and a witness shall sign the form in the 
presence of Employee. If work performed by worker is different than 
the trade classification agreed upon, the worker shall be paid for that 
work no less than the minimum prevailing wage for that specified 
trade. 

 
4. Payroll Deduction Authorization Form. CONTRACTOR, Subcontractor, 

and Subsubcontractor shall prepare for employee signature a payroll 
deduction authorization form to identify all payroll deductions 
excluding those required by statute, such as federal income taxes, 
medicare and social security. 

 
B. The record shall be open at all reasonable hours to inspection by the officers 

and agents of the Owner as requested. CONTRACTOR will be responsible to 
provide copies of records as requested by the Owner within two (2) working 
days. Payrolls relating to this Work shall be maintained during term of 
Contract and preserved for a period of three (3) years thereafter by 
CONTRACTOR for all laborers and mechanics working on the Work. 

 
C. A Statement of Compliance, a letter signed and dated by party responsible for 

supervising the payment of persons employed by CONTRACTOR or 
subcontractor shall accompany payrolls required by Owner. The Statement of 
Compliance letter shall identify but is not limited to: 

 
1.  name of signatory party and title, 
2. name of project, payroll period and 
3. name of CONTRACTOR or Subcontractor. 

 
The signed letter attests that the payroll complies with 29CFR issued by the 
Secretary of Labor. 

 
D. Federal Funding 

In the event that federal funding is used: 

1.  Contractor and all levels of Subcontractors shall submit weekly 
certified payroll reports and signed wage compliance statements to the 
Owner’s designated office no later than seven (7) calendar days after 
the scheduled payday. 
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2.  Contractors and all levels of Subcontractors shall pay all “mechanics 
and laborers” not less often than once per week, for work performed 
the previous week. 

 
 3.   Submit to the Owner’s designated office Standard Form 1413, 

Statement and Acknowledgement, from each subcontractor prior to 
the subcontractor performing work on the project.  

 
V. Noncompliance 

 
According to Chapter 2258 Texas Government Code Title 10A, a CONTRACTOR or 
subcontractor(s) who violates this section shall pay to the political subdivision on 
whose behalf the contract is made, $60 for each worker employed for each calendar 
day or part of the day that the worker is paid less than the wage rates stipulated in 
the contract. A public body shall use any money collected under this section to offset 
the costs incurred in the administration of this chapter. 
 
Confirmed Disciplinary action taken by CONTRACTOR against employees who provide 
information during an interview or investigation by the Owner on wages received, 
may result in suspension or debarment from consideration of award of City contracts. 

 
VI. Area Practice 

 
A. Heavy and Highway Construction Rates shall be used on this Project, unless 

the Project consists primarily of Building Construction and Building 
Construction Rates are to be used.  

 
1. Building Construction consists generally of all aspects of construction 

of buildings, which are sheltered enclosures with walk-in access for the 
purpose of housing persons, machinery, equipment or supplies, 
including without limitation the installation of utilities and equipment, 
both above and below grade level, as well as incidental demolition, 
grading, utilities, paving and other site work. Buildings need not be 
“habitable” to be classified as Building Construction and the installation 
of heavy machinery and/or equipment will not generally change a 
Building Construction project’s classification. 

 
2. The determination of Building Construction Wage Rates includes all 

construction trades and work necessary to complete a building, 
regardless of the number of contracts involved, so long as all such 
contracts are closely related in purpose, time and place. 

  
B. For projects that involve both Building Construction and Heavy and Highway 

trades, the following classifications shall be used: 
 

1. A multiple classification shall be used if Building Construction items are 
more than 20% of the Heavy and Highway project cost. 

 
2. A multiple classification shall be used if Heavy and Highway 

Construction items are more than 20% of the Building Construction 
Project cost. 

 
C.   Split classifications/multiple wage rate schedules: When construction work 

requires that an employee perform work under multiple classifications or 
multiple wage scales, the employer must pay that worker (at least) the 
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highest prevailing wage or the employer payroll records must accurately set 
forth the times spent performing the work of each classification and under 
each scale. For those projects that involve both Building Construction and 
Heavy and Highway trades, the Heavy and Highway wage rates may only be 
applied to workers when engaged in site work at least five (5) feet beyond 
the building. 

 
VII. Texas Open Records Act 

 
Unless covered by an exception to mandatory disclosure under the Texas Public 
Information Act, Chapter 552, Texas Government Code, any and all documents 
submitted to the City of Austin become Public Records and are, therefore, subject to 
public disclosure. 
 
 

Wage Rates For This Project Are Attached 
 

 
End 
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WAGE RATES AND PAYROLL REPORTING
Section 00830HH

WAGE RATE DETERMINATION
HEAVY AND HIGHWAY CONSTRUCTION
COUNTY NAME:  TRAVIS

CLASSIFICATION DOL
RATE   for 
info only

ADJUSTED 
WAGE RATE 
REQUIRED 

pursuant to  City 
Ordinance

Agricultural Tractor Operator 12.69$   13.03$              
Asphalt Distributor Operator 15.55$   15.55$              
Asphalt Paving Machine Operator 14.36$   14.36$              
Asphalt Raker 12.12$   13.03$              
Boom Truck Operator 18.36$   18.36$              
Broom or Sweeper Operator 11.04$   13.03$              
Cement Mason/Concrete Finisher 12.56$   13.03$              
Concrete Pavement Finishing Machine 
Operator 15.48$   15.48$              
Crane, Hydraulic, 80 tons or less 18.36$   18.36$              
Crane, Lattice Boom, 80 tons or less 15.87$   15.87$              
Crane, Lattice Boom, over 80 tons 19.38$   19.38$              
Crawler Tractor 15.67$   15.67$              
Directional Drilling Locator 11.67$   13.03$              
Directional Drilling Operator 17.24$   17.24$              
Electrician 26.35$   26.35$              
Excavator 50,000 lbs. or less 12.88$   13.03$              
Excavator, over 50,000 lbs. 17.71$   17.71$              
Flagger 10.15$   13.03$              
Form Builder/Form Setter - Paving & Curb 12.94$   13.03$              
Form Builder/Form Setter - Structures 12.87$   13.03$              

Foundation Drill Operator, 
Truck Mounted 16.93$   16.93$              
Front End Loader Operator, 3CY or less 13.04$   13.04$              
Front End Loader, over 3CY 13.21$   13.21$              
Laborer, Common 10.50$   13.03$              
Laborer, Utility 12.27$   13.03$              
Loader/Backhoe Operator 14.12$   14.12$              
Mechanic 17.10$   17.10$              
Milling Machine 14.18$   14.18$              
Motor Grader Operator - Fine Grade 18.51$   18.51$              
Motor Grader Operator, Rough 14.63$   14.63$              

13.03$                 

14.63$                 

13.03$                 

13.21$                 
13.03$                 

15.48$                 

17.71$                 
13.03$                 

13.03$                 

TOTAL  MINIMUM 
WAGE RATE 
REQUIRED

13.03$                 
15.55$                 
14.36$                 
13.03$                 
18.36$                 

18.36$                 
15.87$                 
19.38$                 
15.67$                 

13.03$                 
13.03$                 

13.04$                 

13.03$                 
17.24$                 
26.35$                 
13.03$                 

14.12$                 
17.10$                 
14.18$                 
18.51$                 

16.93$                 

Wages based on DOL General Decision:TX160016  1/8/2016  TX16 and City of Austin Ordinance #20160324-015

DOL Rate column is for information only. The Total Minimum Wage Rate is derived 
from the Adjusted Wage Rate Required pursuant to City Ordinance, and can be met 
using any combination of cash and non-cash qualified fringe benefits, provided the 
cash component is at least $13.03/hour.  
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Painter - Structures 18.34$   18.34$              
Pavement Marking Machine Operator 19.17$   19.17$              
Pipelayer 12.79$   13.03$              
Reclaimer/Pulverizer 12.88$   13.03$              
Reinforcing Steel Setter 14.00$   14.00$              
Roller Operator, Asphalt 12.78$   13.03$              
Roller Operator, Other 10.50$   13.03$              
Scraper Operator 12.27$   13.03$              
Servicer 14.51$   14.51$              
Spreader Box Operator 14.04$   14.04$              
Structural Steel Worker 19.29$   19.29$              
Traffic Signal Installer/Light Pole Worker 16.00$   16.00$              
Trenching Machine Operator, Heavy 18.48$   18.48$              
Truck Drick Tandem Axle Semi-Trailer 12.81$   13.03$              
Truck Driver, Lowboy/Float 15.66$   15.66$              
Truck Driver, Single Axle 11.79$   13.03$              
Truck Driver, Off Road Hauler 11.88$   13.03$              
Truck Driver, Single or Tandem Axle Dump Truck 11.68$   13.03$              
Welder 15.97$   15.97$              
Work Zone Barricade Servicer 11.85$   13.03$              
http://www.wdol.gov/wdol/scafiles/davisbacon/tx.html

1.   Additional Trade information:

 3.  Proper Designation of Trade
A work classification from the Prevailing Wage Poster for each worker must be made based on the actual type of work 
he/she performed on the job.  In summary the work performed, not the "title" determines the correct worker classification 
and wage.  Each worker must be paid no less than the adjusted wage rate on the wage decision for that classification 
regardless of his/her level of skill (exclusive of a bona fide apprentice currently registered in a DOL approved apprentice 
program - proof of individual registration must be supplied in advance to the City of Austin).

Unlisted classifications needed for work not listed within the scope of the classifications listed may be added upon the 
advance approval of Contract Procurement.  CONTRACTOR shall submit to City of Austin Contract Procurement the 
following:  classification, a bona fide definition of work to be performed and a proposed wage with sample payrolls 
conforming to area practice prior to the start of the job for that type of work.  Proposed trade may not be performed by 
any trade already listed. 

 The Wage Compliance information detailed below was excerpted from DOL General Decision
 TX160016 or other sources.

18.34$                 

14.51$                 
14.04$                 

       City of Austin Ordinance No. 2016324-015 requires that construction workers are paid a minimum Wage of at
       least $13.03/hour.  The cash portion of their compensation must meet or exceed this amount.      

 2.  Wages  
     The Total Minimum Wage Rate may be met by any combination of cash wages and credible "bona fide" fringe 
       benefits paid for by the employer.  Overtime must be used in computing overtime pay.wages must be calculated 
       using the Total Minimum Wage Rate specified in the Wage Rate Determination or the actual basic rate of pay, 
       whichever is higher. 

13.03$                 
13.03$                 

19.29$                 
16.00$                 
18.48$                 

19.17$                 
13.03$                 
13.03$                 
14.00$                 
13.03$                 

13.03$                 

13.03$                 
15.66$                 
13.03$                 
13.03$                 
13.03$                 
15.97$                 

http://www.wdol.gov/wdol/scafiles/davisbacon/tx.html
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4.  Split Classification

----------------------------------------------------------------
WELDERS - Receive rate prescribed for craft performing operation to which welding is incidental.

================================================================
Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (ii)).
----------------------------------------------------------------
In the listing above, the "SU" designation means that rates
listed under the identifier do not reflect collectively
bargained wage and fringe benefit rates.  Other designations
indicate unions whose rates have been determined to be
prevailing.
----------------------------------------------------------------
            WAGE DETERMINATION APPEALS PROCESS
1.) Has there been an initial decision in the matter? This can
be:
*  an existing published wage determination
*  a survey underlying a wage determination
*  a Wage and Hour Division letter setting forth a position on
   a wage determination matter
*  a conformance (additional classification and rate) ruling

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
Regional Office for the area in which the survey was conducted
because those Regional Offices have responsibility for the
Davis-Bacon survey program. If the response from this initial
contact is not satisfactory, then the process described in 2.)
and 3.) should be followed.

With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the
Branch of Construction Wage Determinations.  Write to:
        Branch of Construction Wage Determinations
        Wage and Hour Division
        U.S. Department of Labor
        200 Constitution Avenue, N.W.
        Washington, DC 20210
2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:
        Wage and Hour Administrator
        U.S. Department of Labor
        200 Constitution Avenue, N.W.
        Washington, DC 20210
The request should be accompanied by a full statement of the
interested party's position and by any information (wage
payment data, project description, area practice material,
etc.) that the requestor considers relevant to the issue.

If a firm has employees that perform work in more than one classification, it can pay the adjusted wage rates specified for 
each classification ONLY if it maintains accurate time records showing the amount of time spent in each classification. If 
accurate time records are not maintained, these employees must be paid the highest adjusted wage rate of all the 
classifications of work performed by each worker.  Accurate time records tracking how many hours a worker performed the 
work of one trade and then switched to another trade must be accounted for on a daily basis and reflected on Employer 
Certified Payroll accordingly. 
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3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board).  Write to:
        Administrative Review Board
        U.S. Department of Labor
        200 Constitution Avenue, N.W.
        Washington, DC 20210
4.) All decisions by the Administrative Review Board are final.
================================================================
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Bidding Requirements, Contract Forms and Conditions of the Contract 
ADDENDUM 

Section 00900 

 

Notice to Bidders:  This form, Addendum – Section 00900, is included for your information only.  If 
an actual Addendum is issued for this project, the format shown below will be used. 

 

ADDENDUM No. ______ 

 

Date _________________________, ______ 

City of Austin 

Project Name ___________________________________________________ 

C.I.P. No. _________________________  IFB No.: ____________________________ 

 

This Addendum forms a part of the Contract and corrects or modifies original Bid Documents, dated 
_(first advertisement date should go here)_, _______.  Acknowledge receipt of this addendum in 
space provided on bid form.  Failure to do so may subject bidder to disqualification. 

 

A.  Project Manual Revisions:   

 

 

 

B.  Drawing Revisions:  

 

 

 

This addendum consists of ____ page(s)/sheet(s). 

 

_________________________________________ 

 Approved by OWNER  

_________________________________________ 

 Approved by ENGINEER/ARCHITECT  

 

END 
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Division 1 General Requirements 
SUMMARY OF WORK 

Section 01010 
 
PART 1 - GENERAL 
 
1.1  Related Documents: 
 

Drawings and general provisions of Contract, including General Conditions, Section 00700, and 
Supplemental General Conditions, Section 00810, and Division 1 requirements.  

 
1.2 DESCRIPTION OF WORK: 
 

The Work of this Contract includes sustainability requirements as shown in the Division 1 Section 
01352 and/or 01505 and all other applicable specification sections.  It is the intent of the Owner 
to work in partnership with the Contractor in implementing sustainable construction practices to 
the greatest extent possible. 

 
The Work of this Contract comprises the construction of new 0.1 MGD averge daily flow steel 
package wastewater treatment facility, filter system, chemical feed systems, chlorine contact 
basin, cascade structure and 24 inch diameter effluent line, outfall structure, yard piping, 
chainlink security fencing, HMAC paving, concrete structures, concrete flat work and electrical 
components and controls as shown in construction drawings.  Sidewalk ramps meeting 
Americans with Disabilities Act (ADA) requirements will be located in the vicinity of the existing 
MCC buildings. 
 
Contract documents indicate the Work of the contract and related requirements and conditions. 
 

1.3  SUBMITTALS 
 

Provide shop drawings and other information as required by Section 01300 for coordination of 
the work. 

 
 

PART 2 - PRODUCTS 
 
NOT USED 
 

PART 3 - EXECUTION 
 
NOT USED 
 

End 
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Division 1 General Requirements 
 Grades, Lines and Levels 

Section 01050 
 
1. CONTRACTOR shall perform all layout work to transfer all controls for grades, lines, 

levels and measurements from a minimum of two reference points provided by OWNER. 
All survey work will be performed under the direct supervision of a Texas Registered 
Professional Land Surveyor (RPLS).  

 
2. Within 5 work days of the Notice To Proceed date, or within 10 Working Days of initiating 

work based on the approved Schedule in a new area of the Project, the CONTRACTOR 
shall survey and stake the locations of all proposed improvements behind the curb and 
within the ROW (examples: manholes, storm inlets, fire hydrants, etc.), or any other 
improvements identified by the OWNER’S REPRESENTATIVE, for the purpose of 
identifying the nature and location of these improvements to the adjacent property 
owner(s). The OWNER’S REPRESENTATIVE will identify to the CONTRACTOR the 
improvements to be staked.  

 
3. OWNER will not stake for construction and will not be on site for survey layout activities, 

except to perform quality control checks.  
 

4. CONTRACTOR shall be required to set elevation hubs (blue tops) for subgrade and base 
course on centerline, at quarter points and curb lines or edge of pavement at intervals 
not exceeding 50 feet.  
 

5. The construction plans will include horizontal and vertical control points.  References to 
approved COA benchmarks used in establishing controls on the drawings will be provided 
by the Owner’s E/A.  In addition, on building projects and/or projects not built within an 
existing public ROW, a boundary survey will be supplied together with a legal description 
of the property and all easements where Work will take place.  
 

6. CONTRACTOR shall submit construction staking layout sheets sealed by a Professional 
Engineer or Registered Professional Land Surveyor registered in the State of Texas.  
CONTRACTOR shall use a qualification based selection process consistent with the 
Professional Services Procurement Act, Chapter 2254.004 of the Texas Government 
Code, when securing the services of a Professional Engineer or Registered Professional 
Land Surveyor.  It is a violation of State Law to solicit bids for the services of a 
Professional Engineer of Registered Professional Land Surveyor. 

 
6.1   Any discrepancies found with the construction documents’ dimensional layout will 

be corrected.  CONTRACTOR shall assure that the Owner’s Representative and 
E/A are notified so that the appropriate actions are taken to correct the Contract 
drawings. 

 
6.2     All Work shall be done to the lines, grades and elevations indicated on the 

drawings.  Information concerning basic horizontal and vertical control points will 
be provided by the E/A, Smith Turrieta Engineering.  These points shall be 
used as the datum basis under this Contract.   

 
6.3     All work to transfer all controls for grades, lines, levels, layout and measurements 

shall be performed under the supervision of a Texas Registered Professional Land 
Surveyor, provided by the CONTRACTOR. Such work shall conform to the 
standards for construction staking in the most recent edition of the Texas Society 
of Professional Surveyors Manual of Practice for Land Surveying, Category 5, 
Sections 1-12 inclusive.  
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6.4      The centerline and offset centerline stakes will be set at no greater than fifty 

(50) foot intervals and at points of alignment or grade changes.  References 
to lines and grades as established by the CONTRACTOR's surveyor shall be in 
reference to these stake lines.  The CONTRACTOR is required to provide a sealed 
statement from his RPLS that the controls are correct and the site layout has 
been done by their professional staff. 

 
6.5      The CONTRACTOR shall place grade stakes and submit construction staking 

layout sheets.  The CONTRACTOR shall allow a minimum of ten (10) days after 
submission to the Owner’s Representative for review of construction staking 
layout sheets.  Construction staking layout sheets shall include, at a minimum, 
the information contained in the form included at the end of this section.  No 
Work shall be performed without Owner’s Representative review and return to 
CONTRACTOR of construction staking layout sheets. The Owner’s Representative, 
E/A and the CONTRACTOR shall review the survey controls on the ground.  

 
6.6      Prior to any excavation, the CONTRACTOR shall establish the elevation to top of 

ground at centerline of the pipe as well as cuts and offset stakes at the 
distance deemed appropriate by the CONTRACTOR to preclude disturbance of 
offset stakes during construction.   

 
6.7     The CONTRACTOR shall furnish, without charge, experienced personnel and such 

calibrated survey equipment, tools, stakes, and other materials that the Owner’s 
Representative may require in establishing or checking control points, or in 
checking survey, layout, and measurement work performed by the CONTRACTOR. 

 
6.8     The CONTRACTOR shall keep the Owner’s Representative informed in a reasonable 

time in advance of the times and places at which he wishes to do work, so that 
any checking deemed necessary by the OWNER may be done with minimum 
inconvenience to the E/A and minimum delay to the CONTRACTOR.  Surveying 
will be coordinated between the Owner’s Representative and CONTRACTOR in a 
manner convenient to both. 

 
6.9      During layout, CONTRACTOR shall field verify the elevation and alignment of all 

tie-in points to existing infrastructure.  This work shall be performed sufficiently 
in advance of construction so that any conflicts may be resolved without delay. 
Any work done without being properly located may be ordered removed and 
replaced at the CONTRACTOR's expense. 
 

6.10 The CONTRACTOR shall carefully preserve all monuments, benchmarks, reference 
points, and stakes.  In case of the destruction thereof, the CONTRACTOR shall 
bear the cost of replacement and shall be responsible for any mistake or loss of 
time that may be caused.  Permanent monuments or benchmarks, which must be 
removed or disturbed, shall be protected until properly referenced for relocation.  
The CONTRACTOR shall furnish materials and assistance for the proper 
replacement of such monuments or benchmarks. 

 
6.11 The CONTRACTOR shall satisfy himself before commencing work as to the 

meaning and correctness of all survey control stakes, marks, etc., and no claim 
will be entertained by the OWNER for or on account of any alleged inaccuracies, 
unless the CONTRACTOR notifies the OWNER in writing before commencing the 
affected Work. 

 
7. As needed for necessary documentation of the work progress, the CONTRACTOR shall     

maintain and/or protect offset or survey staking for the duration of the project. Any       
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re-staking required to meet this requirement shall be done at the CONTRACTOR’S   
expense. 

 
8. This item is subsidiary to the work as a whole. 

 
9. Upon completion of construction, or at intervals specified in the Contract,   

CONTRACTOR shall provide a record survey of the work in progress or completed.  
This information will be submitted to the Owner’s Representative and shall be 
supplied electronically and on a separate full size plan sheet to be transmitted to the 
E/A for evaluation and merging into the Record Drawings. 

 
 
 
 

 
End See attached “Construction Staking Layout Sheet” 
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CONSTRUCTION STAKING LAYOUT SHEET 
 
Project Name:    Date:    
C.I.P. ID#:    Instrument No.:    
Person Recording:    Weather Conditions:    
Crew Members:      
General Purpose & Scope of Survey:     
 
 

STATION 
 

 
B.S. 

 
H.I. 

 
F.S. 

 
LEVEL LOOP 
ELEVATION 

 
ROD 

READING 

 
HUB 

ELEVATION 
AT STATION 

 
(TARGET) 
(eg., pipe 

invert) 
ELEVATION 

 
C - CUT 

OR 
F - FILL 

 
% 

GRADE 

NOTES: 
INDICATE WHETHER 

CENTERLINE HUB 
OR _____ FT. OFFSET HUB 
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 Division 1 General Requirements 
 Reference Standards And Definitions Section 01095 
 
DEFINITIONS 
 
General:  Basic Contract definitions are included in the General Conditions, Section 00700 included herein. 
 
Approved:  The term approved, when used in conjunction with the Owner's Representative's action on the 
CONTRACTOR'S submittals, applications, and requests, is limited to the Owner's Representative's duties and 
responsibilities as stated in the Conditions of the Contract.  A stamp reading "No Exceptions Taken" shall have the 
same intent as "Approved". 
 
Furnish:  The term furnish means supply and deliver to the Project site, ready for unloading, unpacking, assembly, 
installation, and similar operations. 
 
Indicated:  The term indicated refers to graphic representations, notes, or schedules on the Drawings, or other 
paragraphs or schedules in the Specifications, and similar requirements in the Contract Documents.  Terms such 
as shown, noted, scheduled, and specified are used to help the reader locate the reference.  There is no limitation 
on location. 
 
Install:  The term install describes operations at the Project site including the actual unloading, unpacking, 
assembly, erecting, placing, anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, and 
similar operations. 
 
Installer:  An Installer is the CONTRACTOR or another entity engaged by the CONTRACTOR, either as an 
employee, subcontractor, or contractor of lower tier, to perform a particular construction activity, including 
installation, erection, application, and similar operations.  Installers are required to be experienced in operations 
they are engaged to perform. 
 
Project Site:  The space available to the CONTRACTOR for performing construction  activities either exclusively or 
in conjunction with others performing other work as part of the Project.  The extent of the Project site is shown on 
the Drawings and may or may not be identical with the description of the land on which the Project is to be built. 
 
Provide:  The term provide means to furnish and install, complete and ready for the intended use. 
 
Regulations:  The term regulations includes laws, ordinances, statutes, and lawful orders issued by authorities 
having jurisdiction, as well as rules, conventions, and agreements within the construction industry that control 
performance of the Work. 
 
Trades:  Using terms such as carpentry is not intended to imply that certain construction activities must be 
performed by accredited or unionized individuals of a corresponding generic name, such as carpenter.  It also 
does not imply that requirements specified apply exclusively to trades persons of the corresponding generic name. 
 
INDUSTRY STANDARDS 
 
Applicability of Standards:  Except where the Contract Documents include more stringent requirements, applicable 
construction industry standards have the same force and effect as if bound or copied directly into the Contract 
Documents to the extent referenced.  Such standards are made a part of the Contract Documents by reference. 
 
Publication Dates:  Comply with the standards in effect as of the date of the Contract Documents. 
 
Conflicting Requirements:  Where compliance with two or more standards is specified and where the standards 
may establish different or conflicting requirements for minimum quantities or quality levels, refer to the Owner's 
Representative for a decision before proceeding. 
 
Copies of Standards:  Each entity engaged in construction on the Project is required to be familiar with industry 
standards applicable to its construction activity.  Copies of applicable standards are not bound with the Contract 
Documents. 
 
Abbreviations and Names:  Trade association names, titles of general standards, and names and titles of 
government agencies are frequently abbreviated.  Where such acronyms or abbreviations are used in the 
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Specifications or other Contract Documents, they mean the recognized name of the trade association, standards-
generating organization, authority having jurisdiction, or other entity applicable to the context of the text provision.  
Refer to the "Encyclopedia of Associations," published by Gale Research Co., available in most libraries. 
 
    AA    Aluminum Association 
 
       AABC  Associated Air Balance Council     
 
       AAMA       American Architectural Manufacturer's Association 
 
       AAN         American Association of Nurserymen. 
 
       AASHTO     American Association of State Highway and Transportation  
                    Officials. 
 
       AATCC      American Association of Textile Chemists and Colorists 
 
       ACI        American Concrete Institute 
 
       ACIL       American Council of Independent Laboratories 
 
       ACPA       American Concrete Pipe Association 
 
       ADC        Air Diffusion Council 
 
       AFBMA    Anti-Friction Bearing Manufacturers Association 
 
 AGA        American Gas Association 
 
       AGC        Associated General Contractors of America 
 
       AGMA       American Gear Manufacturers Association 
 
       AHA  American Hardboard Association 
 
 AHAM       Association of Home Appliance Manufacturers 
 
       AI          Asphalt Institute 
 
       AIA         American Institute of Architects 
 
       AIHA  American Industrial Hygiene Association 
 
 AISC       American Institute of Steel Construction 
 
       AISI        American Iron and Steel Institute 
 
       AITC       American Institute of Timber Construction. 
 
 ALCA  Associated Landscape Contractors of America 
 
 ALI  Associated Laboratories, Inc. 
 
       ALSC       American Lumber Standards Committee 
 
       AMCA       Air Movement and Control Association 
 
       ANSI       American National Standards Institute. 
 
 AOAC  Association of Official Analytical Chemists 
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 AOSA  Association of Official Seed Analysts 
 
       APA        American Plywood Association 
 
       API         American Petroleum Institute. 
 
       AREA       American Railroad Engineers Association 
 
 ARI  Air Conditioning and Refrigeration Institute 
 
 ARMA  Asphalt Roofing Manufacturers Association 
 
 ASA  Acoustical Society of America 
 
       ASA        American Standards Association. 
 
       ASC        Adhesive and Sealant Council 
 
       ASCE       American Society of Civil Engineers 
 
       ASHRAE     American Society of Heating, Refrigerating & Air  
                    Conditioning Engineers 
 
       ASME       American Society of Mechanical Engineers 
 
       ASPE       American Society of Plumbing Engineers 
 
       ASSE       American Society of Sanitary Engineering 
 
       ASTM       American Society for Testing and Materials. 
 
 AWCMA American Window Covering Manufacturers Association 
  
       AWG        American Wire Gage 
 
       AWI        Architectural Woodwork Institute 
 
       AWPA       American Wood Preservers Association 
 
       AWPB       American Wood Preservers Bureau 
 
       AWPI       American Wood Preservers Institute 
 
       AWS        American Welding Society 
 
       AWWA       American Water Works Association 
 
       BHMA       Builders Hardware Manufacturers Association 
 
 BIA  Brick Institute of America 
 
 BIFMA  Business and Institutional Furniture Manufacturers Association 
 
 CAGI  Compressed Air and Gas Institute 
 
 CAUS  Color Association of the United States 
 
       CBM        Certified Ballast Manufacturers 
 
 CCC  Carpet Cushion Council 
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       CDA        Copper Development Association 
 
       CE   Corps of Engineers 
 
 CFR  Code of Federal Regulations 
 
 CGA        Compressed Gas Association 
 
 CISCA  Ceiling and Interior Systems Construction Association 
 
 CISPI  Cast Iron Soil Pipe Institute 
 
 CPSC  Consumer Product Safety Commission 
 
       CRI        Carpet and Rug Institute 
 
       CRSI       Concrete Reinforcing Steel Institute 
 
       CS         Commercial Standard of NBS (U.S. Dept. of Commerce) 
 
       CTI         Ceramic Tile Institute 
 
       DFPA       Douglas Fir Plywood Association 
 
       DHI        Door and Hardware Institute 
 
 DLPA  Decorative Laminate Products Association 
 
 DOC  U.S. Department of Commerce 
 
 DOT  Department of Transportation 
 
 ECSA  Exchange Carriers Standards Association 
 
 EIA  Electronic Industries Association 
 
 EIMA  Exterior Insulation Manufacturers Association 
 
 EJMA  Expansion Joint Manufacturers Association 
 
 EPA  Environmental Protection Agency 
 
 FAA  Federal Aviation Administration 
 
 FCC  Federal Communications Commission 
 
       FGMA       Flat Glass Marketing Association 
 
 FHA  Federal Housing Administration 
 
       FM         Factory Mutual Research Organization 
 
 FS  Federal Specifications 
  
 FSC  Forest Stewardship Council 
 
 FTI  Facing Tile Institute 
 
       GA         Gypsum Association 
 
       GSA        General Services Administration 
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 HEI  Heat Exchange Institute 
 
 HI  Hydronics Institute 
 
 H.I.  Hydraulic Institute 
 
 HMA  Hardwood Manufacturers Association 
  
 HPMA  Hardwood Plywood Manufacturers Association 
 
 IBD  Institute of Business Designers 
 
 ICEA  Insulated Cable Engineers Association, Inc. 
 
       IEEE       Institute of Electrical and Electronic Engineers, Inc. 
 
       IESNA      Illuminating Engineering Society of North American 
 
       IGCC       Insulating Glass Certification Council 
 
 ILI  Indiana Limestone Institute of America 
 
       IMSA       International Municipal Signal Association 
 
 IRI  Industrial Risk Insurers 
 
 ISA  Instrument Society of America 
 
       ITE         Institute of Transportation Engineers 
  
 LEEDTM  Leadership in Energy and Environmental Design 
 
 LIA  Lead Industries Association, Inc. 
 
 LPI  Lightning Protection Institute 
 
 MBMA  Metal Building Manufacturer's Association 
 
 MCAA  Mechanical Contractors Association of America 
 
 MFMA  Maple Flooring Manufacturers' Association 
 
 MIA  Marble Institute of America 
 
       ML/SFA     Metal Lath/Steel Framing Association 
 
       MSS        Manufacturers Standardization Society of the Valve and  
                    Fittings Industry 
 
       MUTCD      Texas Department of Transportation Manual on Uniform Traffic Control Devices 
 
       NAAMM      National Association of Architectural Metal  
                    Manufacturers 
 
 NAIMA  North American Insulation Manufacturers Association 
 
 NAPA  National Asphalt Pavement Association 
 
       NBFU       National Board of Fire Underwriters 
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       NBGQA      National Building Granite Quarries Association 
      
  NBS        National Bureau of Standards (U.S. Dept. of Commerce) 
 
       NCMA  National Concrete Masonry Association 
 
 NCRPM National Council on Radiation Protection and Measurements 
 
 NCSPA  National Corrugated Steel Pipe Association 
 
 NEC        National Electrical Code (Published by NFPA) 
 
       NECA       National Electrical Contractors Association 
 
 NEII  National Elevator Industry, Inc. 
 
       NEMA       National Electrical Manufacturers Association 
 
 NETA  International Electrical Testing Association 
 
       N.F.P.A.       National Forest Products Association 
 
       NFPA       National Fire Protection Association 
       
       NHLA       National Hardwood Lumber Association 
 
 NIST  National  Institute of Standards and Technology 
 
 NLGA  National Lumber Grades Authority 
 
 NOFMA National Oak Flooring Manufacturers Association 
 
 NPA  National Particleboard Association 
 
 NPCA  National Paint and Coatings Association 
 
       NRCA       National Roofing Contractors Association 
 
       NWMA       National Woodwork Manufacturers Association 
 
 OSHA  Occupational Safety and Health Administration 
 
 PCA  Portland Cement Association 
 
 PCI  Precast/Prestressed Concrete Institute 
 
 PDI  Plumbing and Drainage Institute 
 
 PE  Professional Engineer 
 
 REA  Rural Electrification Administration 
 
 RFCI  Resilient Floor Covering Institute 
 
       RMA        Rubber Manufacturing Association 
 
 RPLS  Registered Professional Land Surveyor 
 
       SDI  Steel Deck Institute 
 
 S.D.I.  Steel Door Institute 
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       SFPA       Southern Forest Products Association 
  
 SGCC  Safety Glazing Certification Council 
 
 SIGMA  Sealed Insulating Glass Manufacturers Association 
 
 SJI  Steel Joist Institute 
 
 SMACNA Sheet Metal and Air Conditioning Contractors National Association 
 
       SPIB       Southern Pine Inspection Bureau 
 
 SPRI  Single Ply Roofing Institute 
 
 SSPC  Steel  Structures Painting Council 
 
 SSPMA    Sump and Sewage Pump Manufacturers Association 
 
 SWI  Steel Window Institute        
 
 SWPA  Submersible Wastewater Pump Association 
 
 TCA  Tile Council of America 
 
 TEX TEST   TxDOT Laboratory Test 
 
 TIMA  Thermal Insulation Manufacturers Association 
 
 TPI  Truss Plate Institute 
       
 TxDOT   Texas Department of Transportation 
 
       UL          Underwriters Laboratory, Inc. 
 
 USDA  U. S. Department of Agriculture 
 
 USGBC  U. S. Green Building Council 
 
 USPS  U. S. Postal Service 
  
 WCLIB   West Coast Lumber Inspection Bureau 
 
 WCMA   Wallcovering Manufacturers Association 
 
 WIC  Woodwork Institute of California 
 
 WLPDIA Western Lath, Plaster, Drywall Industries Association 
 
 WRI  Wire Reinforcement Institute 
 
 WSC  Water Systems Council 
 
 WSFI  Wood and Synthetic Flooring Institute 
  
       WWPA       Western Wood Products Association 
 
 W.W.P.A. Woven Wire Products Association 
 
END 
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Division 1 General Requirements 
STORM WATER POLLUTION PREVENTION PLAN (SWPPP) 

Section 01096 
 
The Storm Water Pollution Prevention Plan for this project is included in Volume 3. 
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 Division 1 General Requirements 
PROJECT MEETINGS 

Section 01200 
 
PART 1 - GENERAL 

  
1.1 RELATED DOCUMENTS 
 
Documents related to this section will include the construction drawings and general provisions of the 
Contract, including the General Conditions, Section 00700, Supplemental General Conditions, Section 
00810, and other Division 1 requirements. 
 
1.2  SUMMARY 

 
A.   This section describes the preconstruction conference and other Project related meetings 

which may be held on a routine schedule throughout the duration of the Project. 
 

B.   The CONTRACTOR, or his authorized representative(s), shall attend all Project related 
meetings as indicated herein.  The CONTRACTOR's representatives, as a minimum, shall 
include his Project Manager and Superintendent.  Other CONTRACTOR's representatives may 
attend Project related meetings; however, there shall be a maximum of four (4) 
CONTRACTOR’s representatives at any one meeting unless the ENGINEER/ARCHITECT 
approves a larger number. 

 
C.   The CONTRACTOR shall provide all pertinent reports, copies of reports, etc., for each meeting 

as may be required by this or other sections of the Contract. 
 

 
1.3   PARTNERING WORKSHOP 
 
A. To complete this work most beneficially for all parties, the Owner desires to form a Partnering 

Team among the Owner, Engineer/Architect, Contractor, and Subcontractor(s).  This 
relationship will draw on the strength of all parties to identify and achieve mutual goals.  The 
objectives are effective and efficient contract performance, intended to achieve completion 
within budget, on schedule, and in accordance with the drawings and specifications. 

 
B. The Owner will schedule a Partnering Workshop independent of or in conjunction with the 

Preconstruction Conference, to facilitate the project objectives.  The partnering relationship 
will be multilateral in makeup and participation will be totally voluntary.  

 
1.4   PRECONSTRUCTION CONFERENCE 
 
A.   Attendees 
  
 A preconstruction conference shall be held as soon after the award and execution of the 

Contract as possible and before any Work at the site is started.  The conference will be held at 
a location selected by the Owner’s Project Manager.  The Owner’s Project Manager shall 
prepare and distribute the meeting agenda, preside over the conference, and may distribute 
meeting minutes. The conference shall be attended by: 

 
1. CONTRACTOR's Project Manager. 

2. CONTRACTOR's Superintendent. 

3. Any Subcontractors' and/or Suppliers' representatives whom the CONTRACTOR may desire 
to invite or whom the ENGINEER/ARCHITECT or OWNER may request to attend. 

4. ENGINEER/ARCHITECT's representative. 

5. OWNER’s Project Manager. 

6. OWNER’s REPRESENTATIVE 

7. OWNER’s Sponsor Department Representative. 
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8. Representative from the City of Austin, Transportation Department if a traffic management 
plan is required.  

9. Representative from the City of Austin, Watershed Protection and Development Review 
Department, Environmental Inspection Division, if site erosion / sedimentation controls are 
required. 

10. Representative from the City of Austin, Transportation Department if utility coordination 
has occurred through the Austin Utility Location and Coordination Committee.  

11. Representative from the City of Austin, Contract Management Department, Contract 
Administration Division, to discuss wage. 

12. Representative from the City of Austin, Small and Minority Business Resources 
Department to discuss M/WBE compliance.  

 
B.   Meeting topics 

  The topics to be discussed may include, but will not be limited to, the following items: 
 

1. Introduction of persons attending the meeting. 

2. General project description, including length of contract and liquidated damages. 

3. Key personnel associated with the construction (may include, but is not limited to the 

following): 

• CONTRACTOR’s Project Manager 

• CONTRACTOR’s Superintendent 

• OWNER’s Project Manager 

• ENGINEER/ARCHITECT’s representative 

• OWNER’s Sponsor Department Representative. 

• Representatives of the various utilities. 

4. Lines of communication and chains of command. 

5. Wage and personnel records and reporting requirements. 

6. Subcontractors and suppliers. 

7. Submittal review and approval procedure.  Submittals may include, but are not limited to 
the following: 

• Letter stating the name and qualifications of the CONTRACTOR’s Superintendent 

• Letter(s) from the Subcontractor(s) listing their salaried specialists 

• If applicable, a letter designating the Registered Professional Land Surveyor 

• If applicable, a letter designating the Safety Representative (for general project 
safety) and the “Competent Person” for excavation safety 

• Excavation Safety Systems Plan 

• Schedule of Values 

• Schedule for submittals 

• Shop drawings 

• Construction schedule (The schedule shall indicate the phases of work in which 
subcontractors will be participating.  Subcontractors shall be indicated by name.) 

• Payroll reports 

• Substitution of subcontractors 

• Non-use of asbestos materials affidavit 

• Appropriate safety training certificates for workers that will initially be on site 
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• Documentation for all workers initially on site who are governed by a prevailing wage 
classification as described in Section 00830.  

• Construction Equipment Emissions Reduction Plan 

 
8. Job and traffic safety. 

9. Permits. 

10. Utility coordination report. 

11. Notification of property owners and other affected by the project 

12. Job meetings. 

13. Use of the site for construction, storage, staging, etc., and interrelationship with other 
contracts. 

14. Equal opportunity requirements. 

15. Laboratory testing of material requirements. 

16. Inventory of materials stored on site provisions. 

17. Progress estimate and payment procedure. 

18. Posting of signs. 

19. Project safety.  

20. Prompt payment procedure. 

21. Review of contract - addenda, supplementary general conditions, special provisions, 
special specifications, and other unique project items. 

22. Other 

 
1.5   JOB MEETINGS 
 
A.   General 
 
 Job meetings shall be held as deemed necessary by the ENGINEER/ARCHITECT or OWNER or 

as requested by the CONTRACTOR throughout the duration of the Project.  The meetings shall 
be held at a location selected by or approved by the Owner’s Representative.  The OWNER's 
REPRESENTATIVE or CONTRACTOR, as agreed to,  shall preside over the meeting and  issue 
meeting minutes.  

 
B.   Attendees 
 

 Job meetings will be attended by the following: 
 

1. CONTRACTOR's Project Manager, when requested to attend. 

2. CONTRACTOR's Construction Superintendent. 

3. Any subcontractors' and/or suppliers' representatives whom the CONTRACTOR may desire 
to invite or whom the ENGINEER/ARCHITECT or OWNER requests to attend. 

4. OWNER’s REPRESENTATIVE 

5. ENGINEER/ARCHITECT's representative(s), if needed or required. 

6. OWNER’s PROJECT MANAGER, if needed or required 

7. OWNER’s Sponsor Department representative(s), if needed or required. 

 
C.   Meeting topics 
 

  The topics will include, but not necessarily be limited to, the following subjects: 
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1. Review of previous meetings' notes and update of pertinent information and Project 
status. 

2. Identification and discussion of new job related construction problems.  Such discussion 
will be toward resolving identified problems. 

3. Review work accomplished to date and establish proposed construction activities for the 
upcoming week(s). 

4. Discuss the status of or need for change orders. 

5. Check of required bonds and insurance certificates (including Workers’ Compensation 
Insurance verification for CONTRACTOR’s, Subcontractor’s, and Sub-Subcontractor’s 
employees as stated in Section 00700, General Conditions, 5.2 Workers’ Compensation). 

6. Status of pay requests. 

7. Work in progress. 

8. Review and update construction schedule. 

9. Review of submittals schedule and status of submittals. 

10. Status of SMBR Compliance Plan. 

11. Status of Safety Training certificates for all new workers on project. 

12. Other. 

 
1.6  OTHER MEETINGS 
 
Other meetings shall be held from time to time as may be requested by the CONTRACTOR, the 
ENGINEER/ARCHITECT, or the OWNER.  The time and place of the meetings shall be as mutually 
agreed upon.  The attendance at the meetings shall be as requested by the party requesting the 
meeting. 
 
END 
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Division 1 General Requirements 
Submittals 

Section 01300 
 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS: 
 
The Contractor prepares submittals.  Drawings and general provisions of Contract, including 
Section 00700, “General Conditions”; Section 00810, “Supplemental General Conditions”; 
Division 1 requirements and City of Austin Technical Specifications and Special Provisions thereto, 
should be used as the related documents for this requirement.  Attachment 1 lists the submittals 
that have been identified for this project. 
 
1.2 SUMMARY 
 

A. This Section includes administrative and procedural requirements for submittals 
required for performance of the Work, including the following: 

1. Security plan. 
2. Contractor's construction schedule. 
3. Submittal schedule. 
4. Shop drawings. 
5. Product data. 
6. Samples. 
7. Quality assurance and quality control submittals, including calculations, mix designs 

and substantiating test results.  
 

B. Administrative Submittals:  Refer to other Division 1 Sections and other Contract 
Documents for requirements for administrative submittals.  Such submittals include, but 
are not limited to, the following:       

1. Permits. 
2. Applications for Payment. 
3. Performance and Payment bonds. 
4. Insurance certificates. 
5. Monthly Subcontractors expense report. 
6. Non-use of asbestos affidavits 

C. Related Sections: The following Sections contain requirements that relate to this 
Section: 

1. Section 00700, “General Conditions”; Section 00810, “Supplemental General 
Conditions”; and/or Division 1, Section 01025, "Measurement and Payment" 
specifies requirements for submittal of the Schedule of Values. 

2. Division 1, Section 01200, "Project Meetings" specifies requirements for submittal 
and distribution of meeting and conference minutes. 

3. Section 00700, “General Conditions”; Section 00810, “Supplemental General 
Conditions”; and/or Division 1, Section 01700, "Contract Close-out" specifies 
requirements for submittal of Project Record Documents and warranties at project 
close-out. 

4. Section 00700, “General Conditions” Article 6.2.4 specifies requirements for 
Substitutes and “Approved Equal” Items. 
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PART 2 - PRODUCTS - not used 

PART 3 - EXECUTION 

3.1 SUBMITTAL PROCEDURES 

Contractor shall be responsible for the following: 

A. Coordination:  Coordinate preparation and processing of submittals with performance of 
construction activities.  Transmit each submittal sufficiently in advance of performance 
of related construction activities to avoid delay. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 
submittals, and related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related elements of the 
Work so processing will not be delayed by the need to review submittals or 
resubmittals concurrently.  

a. The E/A reserves the right to withhold action on a submittal requiring 
coordination with other submittals until all related submittals are received. 

3. Processing:  To avoid the need to delay installation as a result of the time required 
to process submittals, allow sufficient time for submittal review, including time for 
resubmittals. 

a. Allow fourteen (14) calendar days for initial review.  Allow additional time if the 
Engineer must delay processing to permit coordination with subsequent 
submittals. 

b. If an intermediate submittal is necessary, process the same as the initial 
submittal. 

c. Allow fourteen (14) calendar days for processing each resubmittal. 

d. No extension of Contract Time will be authorized because of failure to transmit 
submittals to the E/A sufficiently in advance of the Work to permit processing. 

B. Submittal Preparation: Place a permanent label or title block on each submittal for 
identification.  Indicate the name of the entity that prepared each submittal on the label 
or title block. 

1. Provide a space approximately 4 inches by 5 inches (100 by 125 mm) on the label 
or beside the title block on Shop Drawings to record the Contractor's review and 
approval markings and the action taken. 

2. Include the following information on the label for processing and recording action 
taken. 

a. Project name. 
b. Date. 
c. Name and address of the Contractor’s Engineer. 
d. Name and address of the Contractor. 
e. Name and address of the subcontractor. 
f. Name and address of the supplier. 
g. Name of the manufacturer. 
h. Number and title of appropriate Specification Section. 
i. Drawing number and detail references, as appropriate. 

 
C. Number of Copies: 

1. Two (2) copies of the proposed Construction schedule and subsequent revision are 
required. 

2. Two (2) copies of the proposed Submittal schedule and subsequent revision are 
required. 
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3. Nine (9) copies of Shop Drawings, Product,  Product Samples, Quality Assurance 
and Quality Control submittals are required. 

D. Submittal Transmittal: Package each submittal appropriately for transmittal and 
handling.  Transmit each submittal from the Contractor to the E/A through the Owner’s 
Representative using a transmittal form (An example Transmittal Form is provided at 
the end of this section).  The E/A will not accept submittals received from sources other 
than the Contractor. 

1. On the transmittal, record relevant information and requests for data.  On the form, 
or separate sheet, record deviations from Contract Document requirements, 
including variations and limitations.  Include Contractor's certification that 
information complies with Contract Document requirements. 

2. Number transmittals in sequence for each Series of the Specifications thus:  x-xxx.  
The number after the dash indicates the Section of the Specifications, and the 
number before the dash is the sequence number of the transmittal.  For example, 
the first item submitted related to Specification Item No. 506, “Manholes” would be 
labeled 1-506, the second item submitted would be labeled 2-506, etc.  If the 
submittal item relates to a Special Provision or Special Specification, use SP506 or 
SS5061, for example, to indicate the applicable Specification Section.  Identify 
resubmittals with a letter of the alphabet following the original sequence number, 
using “A” for the first resubmittal, “B” for the second resubmittal, etc.  For example, 
the first resubmittal of the second item submitted for Specification SP506 would be 
labeled 2A-SP506. 

3.2 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Construction Schedule: As described in Section 2.4.2 of Section 00700 "General 
Conditions", prepare a fully developed Contractor’s construction schedule ("Baseline 
Schedule") using Microsoft Project© software unless otherwise approved by Owner's 
Representative.  Submit Baseline Schedule prior to or at the preconstruction conference, 
and submit updated schedules as specified by the E/A, usually at each regularly 
scheduled Project Meeting and with each pay application. 
 
1. Detail each significant construction activity and use a weekly timeframe for the 

schedule.  Use the same breakdown of units of the Work as indicated in the 
"Schedule of Values." 

2. With each update, revise task completion percentage and mark completed tasks.   

3. Prepare the schedule on a sheet, or series of sheets, of stable transparency, or 
other reproducible media, of sufficient width to show data for the entire 
construction period. 

4. Secure time commitments for performing critical elements of the Work from parties 
involved.  Coordinate each element on the schedule with other construction 
activities; include minor elements involved in the sequence of the Work.  Show 
each activity in proper sequence.  Indicate graphically the critical path items and 
the sequences necessary for completion of related portions of the Work. 

5. Indicate the phases of work in which subcontractors will be participating.  
Subcontractors shall be indicated by name. 

6. Coordinate the Contractor's Construction Schedule with the Schedule of Values, list 
of subcontracts, Submittal Schedule, progress reports, payment requests, and other 
schedules. 

7. Indicate substantial completion in advance of the date established for Final 
Completion to allow time for the E/A's procedures necessary for certification of 
Substantial and Final Completion. 
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B. Work Stages: Indicate important stages of construction for each major portion of the 
Work, including submittal review, testing, and installation. 

C. Cost Correlation: Within the Baseline Schedule, provide cost information indicating 
planned and actual costs.  On the appropriate task line(s), show dollar volume of Work 
performed as of the dates used for preparation of applications for payment.  Refer to 
Section 00700, “General Conditions”, Article 14 Payment to Contractor and Completion 
for cost reporting and payment procedures. 

D. Distribution: Following response to the Baseline Schedule submittal, distribute 
electronic copies to the E/A, subcontractors, suppliers, and other parties required to 
comply with scheduled dates. Keep a copy at the Project Site at all times. 

1. When revisions are made, distribute to the same parties and post in the same 
locations.  Delete parties from distribution when they have completed their 
assigned portion of the Work and are no longer involved in construction activities. 

E. Schedule Updating: Revise the schedule after each meeting, event, or activity where 
revisions have been recognized or made and as requested by the E/A.  Issue the 
updated schedule concurrently with the report of each meeting, or as requested by the 
E/A. 

3.3 SUBMITTAL SCHEDULE 

A. Concurrently with the development of the Contractor's Construction Schedule, prepare a 
complete schedule of submittals.  Submit the initial Submittal Schedule along with the 
Construction Schedule, at, or prior to, the Pre-construction Conference. 

1. Coordinate Submittal Schedule with the list of subcontractors, Schedule of Values, 
and the list of products as well as the Contractor's Construction Schedule. 

2. Prepare the schedule in chronological order.  Provide the following information: 

a. Scheduled date for the first submittal. 
b. Related Section number or Specification number. 
c. Submittal category (Shop Drawings, Product Data, Calculations, Test Results, 

or Samples). 
d. Name of the subcontractor. 
e. Description of the part of the Work covered. 
f. Scheduled date for resubmittal. 
g. Scheduled date for completion of the E/A's review. 

B. Distribution: Following Owner’s response to the initial submittal, print and distribute 
copies to the Owner’s Representative, E/A, Owner, subcontractors, suppliers, and other 
parties required to comply with submittal dates indicated.  Keep copies at the Project 
Site at all times. 

1. When revisions are made, distribute to the same parties and post in the same 
locations.  Delete parties from distribution when they have completed their 
assigned portion of the Work and are no longer involved in construction activities. 

C. Schedule Updating: Revise the schedule after each meeting or activity where revisions 
have been recognized or made.  Issue the updated schedule concurrently with the 
report of each meeting, or as requested by the E/A. 

3.4 CONSTRUCTION SEQUENCE PLANS 

The Contractor is required to submit construction sequence plans to the City at, or prior to, 
the pre-construction conference for approval.  The Project shall be divided into phases 
according to the sequence of construction given in the Drawings and traffic control plans.  
The Contractor shall arrange his/her work schedule to complete all Work on each phase, 
including street repair, any valve casting or manhole adjustments, and street overlay 
before moving on to the next work area. 
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3.5 SHOP DRAWINGS 

A. Submit newly prepared information drawn accurately to scale.  Highlight, circle, or 
otherwise indicate deviations from the Contract Documents.  Do not reproduce Contract 
Documents or copy standard information as the basis of Shop Drawings.  Standard 
information prepared without specific reference to the Project is not a Shop Drawing. 

 
B. Shop Drawings include fabrication and installation Drawings, setting diagrams, 

schedules, patterns, templates and similar Drawings.  Include the following information: 

1. Dimensions; 
2. Identification of products and materials included by sheet and detail number; 
3. Compliance with specified standards; 
4. Notation of coordination requirements; and 
5. Notation of dimensions established by field measurement. 
6. Sheet Size: Except for templates, patterns and similar full-size Drawings, submit 

Shop Drawings on sheets at least 8-1/2 inches by 11 inches but no larger than 24 
inches by 36 inches. 

7. Do not use Shop Drawings without an appropriate stamp indicating action taken. 

3.6 PRODUCT DATA 

A. Collect Product Data into a single submittal for each element of construction or system.  
Product Data includes printed information, such as manufacturer's installation 
instructions, catalog cuts, standard color charts, roughing-in diagrams and templates, 
standard wiring diagrams, applicable certifications and performance curves. 

1. Mark each copy to show applicable choices and options.  Where printed Product 
Data includes information on several products that are not required, mark copies to 
indicate the applicable information.  Include the following information: 

a.  Manufacturer's printed recommendations; 
b.  Compliance with trade association standards; 
c.  Compliance with recognized testing agency standards; 
d.  Application of testing agency labels and seals; 
e.  Notation of dimensions verified by field measurement; and 
f.   Notation of coordination requirements. 

2. Do not submit Product Data until compliance with requirements of the Contract 
Documents has been confirmed. 

3. Distribution:  Furnish copies of final submittal to installers, subcontractors, 
suppliers, manufacturers, fabricators, and others required for performance of 
construction activities.  Show distribution on transmittal forms. 

a.  Do not proceed with installation until a copy of the final submission of Product 
Data is in the Installer's possession. 

b.  Do not permit use of unmarked copies of Product Data in connection with 
construction. 

4. Potable Water, Reclaimed Water, and Wastewater Items or Projects: The Contractor 
shall submit descriptive information and evidence that the materials and equipment 
the Contractor proposes for incorporation into the Work is of the kind and quality 
that satisfies the specified functions and quality.  Austin Water Utility Standard 
Products Lists (SPL) are a part of the Specifications.  Contractors shall use 
products specified in the Contract Documents, listed on the SPLs, or approved by 
AWU through the process in Section 2.4.0 of the Utilities Criteria Manual. Products 
contained in the SPL cannot be substituted for items shown on the Drawings, or 
called for in the specifications, unless approved by the E/A in conjunction with the 
Austin Water Utility Standards Committee. Unless otherwise specified, products 
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current at the time of solicitation shall be installed except where an updated List 
has been issued to remove a product because of quality or performance issues. 

3.7 SAMPLES 

A. Submit full-size, fully fabricated Samples cured and finished when specified and 
physically identical with the material or product proposed.  Samples include partial 
sections of manufactured or fabricated components, cuts or containers of materials, 
color range sets, and swatches showing color, texture, and pattern. 

1. Mount or display Samples in the manner to facilitate review of qualities indicated.  
Include the following: 

a. Specification Section number and reference; 
b. Generic description of the Sample; 
c. Sample source; 
d. Product name or name of the manufacturer; 
e. Compliance with recognized standards; and 
f. Availability and delivery time. 

2. Submit Samples for review of size, kind, color, pattern, and texture.  Submit 
Samples for a final check of these characteristics with other elements and a 
comparison of these characteristics between the final submittal and the actual 
component as delivered and installed. 

a. Where variation in color, pattern, texture, or other characteristic is inherent in 
the material or product represented, submit at least 3 multiple units that show 
approximate limits of the variations. 

b. Refer to other Specification Sections for requirements of Samples that illustrate 
workmanship, fabrication techniques, details of assembly, connections, 
operation, and similar construction characteristics. 

c. Refer to other Sections for Samples to be returned to the Contractor for 
incorporation in the Work.  Such Samples must be undamaged at time of use.  
On the transmittal, indicate special requests regarding disposition of Sample 
submittals. 

d. Samples not incorporated into the Work, or otherwise designated as the 
Owner's property, are the property of the Contractor and shall be removed from 
the site prior to Substantial Completion. 

3. Maintain sets of Samples, as returned, at the Project Site, for quality comparisons 
throughout the course of construction. 

a. Unless noncompliance with Contract Document provisions is observed, the 
submittal may serve as the final submittal. 

b. Sample sets may be used by Owner for final acceptance of the construction 
associated with each set. 

B. Distribution of Samples:  Prepare and distribute additional sets to subcontractors, 
manufacturers, fabricators, suppliers, installers, and others as required for performance 
of the Work.  Show distribution on transmittal forms. 

3.8 QUALITY ASSURANCE AND QUALITY CONTROL SUBMITTALS 

A. Submit quality assurance and quality control submittals, including design data, 
certifications, manufacturer's instructions, manufacturer's field reports, materials test 
results, field testing and inspection reports, and other quality-control submittals as 
required under other Sections of the Specifications. 
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B. Certifications:  Where other Sections of the Specifications require certification that a 
product, material, or installation complies with specified requirements, submit a 
certification from the manufacturer or responsible Engineer certifying compliance with 
specified requirements. 

1. Signature:  Certification shall be signed by an officer of the corporation or other 
individual authorized to sign documents on behalf of the company. 

C. Calculations:  When required in the technical specification, calculations shall be 
prepared and stamped by a Professional Engineer registered in the State of Texas. 

D. Concrete, Controlled Low Strength Material, Asphalt Stabilized Base and Hot Mix 
Asphaltic Concrete Mix Designs and Substantiating Test Data:  Requirements for 
submittal of mix designs and substantiating test data are specified in the applicable 
Technical Specification Section.  Each separate batch plant supplying ASB, HMAC and/or 
concrete shall submit mix designs to the Owner’s Representative for review. 

3.9 TECHNICAL SUBMITTALS REQUIRED 

A.   Technical submittals required include, but are not limited to, the following list.  This 
list is provided as an aid to the Contractor, but is not intended to be all inclusive.  The 
Contractor shall refer to the Technical Specifications for additional requirements. 

Specification Type of Submittal 
  
130S - Borrow Material Data 
206S - Asphalt Stabilized Base Material Data 
210S - Flexible Base Material Data, Test Results 
301 - Asphalts, Oils, and Emulsions Product Data 
302S - Aggregates for Surface Treatments Material Data 
340 - Hot Mix Asphaltic Concrete Material Data, Mix Designs, Test Results 
360 - Concrete Pavement Material Data, Mix Designs, Test Results 
402S - Controlled Low Strength Material Material Data, Mix Designs 
403 - Concrete for Structures Material Data, Mix Designs, Test Results 
405 - Concrete Admixtures Product Data 
408 - Concrete Joint Materials Product Data 
409 - Membrane Curing Product Data 
503S - Frames, Grates, Rings and Covers Product Data 
506S - Manholes Material Data, Product Data 
508S - Miscellaneous Structures and 
Appurtenances 

Material Data, Product Data 

509S - Excavation Safety Systems  Excavation Safety Systems Plan, 
Calculations 

510 - Pipe  Material Data, Product Data 
511S - Valves Product Data 
610S - Preservation of Trees and Other 
Vegetation 

Product Data 

02805 – Chain Link Security Fence Product Data 
11200 – NPWS Product Data 
11280 – SS Gates Product Data 
11330 – Automatic Screen Product Data 
11393 – Disk Filter System Product Data 
11400 – Chemical Feed System Product Data 
11500 – 0.1 MGD WWTP Product Data 
11600 – PE Upright Storage Tanks Product Data 
15177 – Emergency Shower/Eye Wash Product Data 
16012 – Power System Study Product Data 
16150 - Raceways Fittings and Supports Product Data 
16172 – Electrical Motors Product Data 
16200 - Wires Conductors Cables Product Data 
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16210 – Emergency Generator Set Product Data 
16250 – Boxes and Cabinets Product Data 
16263 – Uninterruptable Power Supply Product Data 
16300 - Wiring Devices Product Data 
16400 - Surge Protective Devices Product Data 
16440 - Disconnect Switches and Enclosed 
Circuit Breakers 

Product Data 

16520 - Site Lighting Product Data 
16550 - Grounding Product Data 
16700 - Common Control Panel 
Requirements 

Product Data 

16800 - Calibration and Testing Product Data 
16943 - Temperature Transmitter RTD Product Data 

 
3.10 ENGINEER/ARCHITECT'S ACTION 

A. Except for submittals, for the record, or for information where action and return is not 
required, the E/A will review each submittal, mark to indicate action taken, and return 
within the time frame specified in Paragraph 3.1.A.3. 
 
1. Compliance with specified characteristics is the Contractor's responsibility. 

B. Action Stamp:  The E/A will stamp each submittal with a uniform, action stamp.  The 
E/A will mark the stamp appropriately to indicate the action taken, as follows: 

1. “Reviewed”: the Work covered by the submittal may proceed provided it complies 
with requirements of the Contract Documents.  Final payment depends on that 
compliance. 

2. "Reviewed with Comments”: the Work covered by the submittal may proceed 
provided it complies with notations or corrections on the submittal and 
requirements of the Contract Documents.  Final payment depends on that 
compliance. 

3. "Revise and Resubmit” or “Rejected": do not proceed with Work covered by the 
submittal, including purchasing, fabrication, delivery, or other activity.  Revise or 
prepare a new submittal according to the notations and resubmit without delay.  
Repeat if necessary to obtain different action mark. 

a. Do not use, or allow others to use, submittals marked "Revise and Resubmit" or 
“Rejected” at the Project Site or elsewhere where Work is in progress. 

4. Other Action:  Where a submittal is for information, or for record purposes, or for 
special processing, or for other activity, the E/A will return the submittal marked 
“Record Copy”, “Action Not Required” or “No Action Taken." 

C. Unsolicited Submittals:  The E/A will return unsolicited submittals to the sender without 
action. 

3.11 PREPARATION AND SUBMITTAL OF CONSTRUCTION RECORD DRAWINGS 

The Owner’s Representative and the Contractor’s Superintendent will each maintain a set of 
bluelines noting any changes in ink during construction of the Project.  The Owner’s 
Representative and the Contractor’s Superintendent will compare bluelines at least weekly (at a 
time mutually acceptable to both) to exchange information and compare notes to ensure all items 
installed and changes are documented.  The following is a recommended minimum of items to be 
noted: 

GENERAL 

1. Notes should be sufficiently clear to allow a draftsperson to easily make the 
necessary changes without the need for field checks and interpretation. 



Rev. Date 04/22/13 Submittals / 01300 Page 9 of 10 
 

2. One complete set of Construction Record bluelines will be submitted prior to the 
final pay request and forwarded to the Owner. 

STREET RECONSTRUCTION AND OVERLAY PROJECTS 

1. Location, type, and quantity of all work added or deleted from the Project including 
repair areas, milled areas, sidewalk, ramps, curb and gutter, etc. 

2. Deviations in street, sidewalk, curb and gutter location and grades from Drawings. 

WATER/WASTEWATER PROJECTS 

1. Type, name and model numbers of all valves (with # of turns to open/close), air 
release valves, drain and fire hydrants noted at locations installed. 

2. Installed locations of all assignments, appurtenances and elevations which differ 
from those indicated on the Drawings. 

3. Pipe manufacturer type and classification noted in sufficient detail to determine 
location and extent of each type or classification installed. 

4. Modification to any standard or special details noted. 
5. Location and description of pipe closures. 
6. Thrust blocking locations and restrained pipe lengths, approximate dimensions and 

quantities noted. 
7. Location, type and quantity of all addition and deletions. 
8. Changes in grade. 

The above list is not intended to be complete.  Any information noted which could be used for 
future maintenance, location and construction projects is encouraged to be noted on the bluelines. 

3.12 CONSTRUCTION DIARIES 

The Contractor shall prepare a daily construction diary recording as a minimum the following 
information concerning events at the site and submit duplicate copies to the Owner’s 
Representative at weekly intervals.  The copies are to be signed by the project Superintendent as 
defined in Section 00700, Article 6.1.2. 

1. Work performed; 
2. Approximate count of Contractor’s personnel, by classification, on the site; 
3. List by classification, of all Subcontractors, personnel and any professionals on the site that 

day; 
4. List of all equipment on the site by make and model; 
5. High and low temperatures together with general weather conditions; 
6. Start time and finish time of day’s work; 
7. Accidents and / or unusual events; 
8. Meetings and significant decisions made; 
9. Stoppages, delays, shortages and / or losses; 
10. Meter readings and / or similar recordings; 
11. Emergencies procedures that may have been needed; 
12. Orders and requests of governing authorities; 
13. Change Orders received and implemented; 
14. Services connected and / or disconnected; 
15. Installed equipment and / or system tests and / or startups and results; 
16. Partial completions and / or occupancies; and 
17. Date of substantial completion certified. 
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Shop Drawing Transmittal 
 
Month XX, 2008 
 
 

Transmittal No.    
Previous Transmittal No.   
Previous Submittal Date   

 
City of Austin  
Construction Inspection Division 
Public Works Department 
P.O. Box 1088 
Austin, Texas 78767 
 
Project Name:  Austin Lakeside Drive  
 
Attention: Owner’s Representative 
 
Enclosed are nine (9) copies of the following items for your review: 
 
Item 
No. 

 
Description 

Submittal 
Type  

Specification 
Section 

 
Subcontractor/Supplier 

     
1. 6”  DI Pipe Produce Data 510 ABC Company 
2. 8” Resilient Seat 

Gate Valve 
 
Product Data 

 
511 

 
DEF  Company 

     
 
 
 
 
 
NOTE: Item 1 above contains a deviation from the Specifications as indicated on the item  
 
Submitted by:       
   XYZ Company 
   101 Ranch Road 2974 
   Austin, Texas 78759 
 
 
 
 
 
 
 
 
END  
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Division 1 General Requirements 
SUSTAINABLE CONSTRUCTION REQUIREMENTS 

Section 01352 
SECTION 01352.3 

 
Non-Building Project – Watershed, Sitework, Landscape 
 
PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. The 
requirements may or may not include reference to sustainability. 
 
Related Sections include the following Division 1 Sections: 

1. The contents of this Section are related to all Sections of these Specifications. 
2. Section 01300 Submittals. 
3. Section 01505 Construction and Demolition Waste Management and Disposal. 

 
1.2    SUMMARY 

A. This Section includes requirements and procedures for compliance with certain Sustainable 
Construction requirements. 

1. Some Sustainability requirements are dependent on material selections and may not be 
specifically identified as sustainability requirements. Compliance with requirements may 
be used as one criterion to evaluate substitution requests. 

2. Additional Sustainability Construction requirements are dependent on design and other 
aspects of the Project that are not part of the Work of the Contract. 

1.3    DEFINITIONS 
A. Regionally Manufactured Materials: Materials that are manufactured within a radius of 

500 miles (800 km) from the Project location. Manufacturing refers to the final assembly of 
components into the product that is installed at the Project site. 

B. Regionally Extracted, Harvested, or Recovered Materials: Materials that are 
extracted, harvested or recovered and manufactured within a radius of 500 miles (800 km) 
from the Project site. 

C. Recycled Content: The percentage by weight of constituents that have been recovered or 
otherwise diverted from the solid waste stream, either during the manufacturing process 
(pre-consumer), or after consumer use (post-consumer). 

D. Post-consumer recycled content: The percentage (by weight) of a reclaimed waste 
material contained in a product. A reclaimed waste material (e.g., newspaper, magazines, 
beverage containers, etc.) has already served a purpose to a consumer and has been 
diverted or separated from waste stream for recycling. 

E. Pre-Consumer Recycled Content: (or Post-industrial recycled content). The percentage 
(by weight) of a waste material obtained from industrial processes that is contained in a 
product. Discarded materials from one manufacturing process that are used in another 
manufacturing process are pre-consumer recycled materials. Wastes from the original 
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manufacturing process used in the same product after minimal reprocessing are not 
recycled material. 

F. Recycled material: A material that would otherwise be destined for landfill disposal but is 
diverted or separated from the waste stream, reintroduced as material feedstock, and 
processed into marketed end products. 

G. Reused Material: Any item that is salvaged or reused without significant reprocessing as in 
a recycling process. 

H. Source reduction: Minimization of waste at the start of a process or activity so that there 
is a reduced amount of waste to recycle or dispose. Also called precycling. 

I. Xeriscape: Quality landscaping that conserves water and protects the environment through 
its employment of seven principles: planning and design; soil analysis; appropriate plant 
selection; practical turf areas; efficient irrigation; use of mulches; and appropriate 
maintenance. 

1.4     SUSTAINABILITY OBJECTIVES/GOALS 
The City of Austin is committed to sustainability and expects the Project to reflect this 
commitment. The specific Sustainable (Design & Construction) goals for this project include: 

1. Protection of the environment. 
2. Limiting construction site area and disturbance of natural habitat and protection of trees 

and vegetation. 
3. Reduction of waste created by construction activity through Source Reduction. 
4. Increasing the use of materials and products with recycled content. 
5. Chemically safe construction materials and pest management. 
6. Construction materials that use less energy and create less pollution in manufacture, 

delivery, installation, renovation, and demolition. 

1.5     SUBMITTALS 
A. Sustainability submittals If required submitted item is identical to that submitted for 

another requirement, submit duplicate copies for each separate submittal. 
 

B. Sustainable Construction Action Plans: Provide preliminary submittals within 14 
calendar days of date established for the Notice to Proceed indicating how the following 
requirements will be met. 

1. Construction & Demolition Waste Management Plan complying with Division 1 Section 
01505 "Construction Waste Management." 

2. List of proposed materials with recycled content, indicating cost, post consumer recycled 
content, and pre-consumer recycled content for each product having recycled content. 

3. List of proposed regionally manufactured materials and regionally extracted, harvested, 
or recovered materials, identifying each regionally manufactured material and its source. 

C. Sustainability Contract Closeout Documentation: 

1.  Comply with Division 1 Section 01505 "Construction Waste Management." 

2.  Provide manufacturer’s product Data indicating percentages by weight of post-consumer 
and pre-consumer recycled content for products having recycled content. Include 
statement indicating costs for each product having recycled content. 
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3.  Provide manufacturer’s and or supplier’s product Data indicating location of material 
manufacturer for regionally manufactured, harvested, recovered and extracted 
materials. 

1.6     QUALITY ASSURANCE 
A.  Sustainability Coordinator: Engage a responsible person on the construction team who is 

familiar with Sustainable practices and procedures. The Coordinator may also serve as the 
Waste Management coordinator. 

PART 2 – PRODUCTS 
Provide and maximize to the greatest extent economically feasible, a combination of salvaged, 
refurbished, recycled, regional materials within the scope of the project. 

PART 3 – EXECUTION 
 

A. SITE DISTURBANCE - Special Site Practices: 
1. Construction Activity Pollution Prevention: Comply with City of Austin standard 

requirements. 

2. Protect and restore natural vegetation per division 1 Sections and plans. 

3. Replace any removed or destroyed vegetation with equivalent species that are within 
City guidelines for native and adaptive plants. 

4. Restrict construction activity only to defined site limits per plans and avoid activity and 
practices that would adversely affect environment, property, soils, vegetation and water 
courses. 

END SECTION 01352.3 
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Division 1 General Requirements 
CONSTRUCTION EQUIPMENT EMISSIONS REDUCTION PLAN 

Section 01353 
 

1. GENERAL 
 

1.1. RELATED DOCUMENTS 
 

A. This Section applies to Drawings and all provisions of Contract. 
 

1.2. SUMMARY – CONSTRUCTION EQUIPMENT EMISSIONS PLAN  
 
A. The OWNER, as part of the Council Resolution No. 20100211-019, has decided to take steps 

to reduce emissions associated with construction process including Nitrogen Oxides (NOx), 
particulate matter and greenhouse gas.  Construction activity is a source of large quantities 
of particulate matter and ozone forming Nitrogen Oxides that adversely affect the health of 
our community and the natural environment. 
 

B. The CONTRACTOR shall employ practices and take actions that reduce emissions from NOx, 
particulate matter (black soot) and greenhouse gases resulting from activities associated 
with new construction and demolition Projects. 

C. The CONTRACTOR shall maximize the use of equipment and vehicles with advanced 
emission controls in support of the City’s goals, utilizing equipment that meets defined EPA 
emissions standards. 

 
1.3. DEFINITIONS 
 

A. “Construction Equipment” means equipment powered by an internal combustion engine and 
used for performing or otherwise advancing the Work on the Project, other than motor 
vehicles intended for use on public highways and registered pursuant to Section 502.002 of 
the Texas Transportation Code. 
 

B. The list of applicable Construction Equipment includes, but is not limited to excavators, 
backhoes, loaders, bulldozers, graders, rock saws, generators, and other similar equipment. 

 
C. “EPA” means the United States Environmental Protection Agency. 

 
D. “Low-Use Equipment” means any piece of construction equipment which is used for less 

than ten (10) hours per week on site for a single construction contract.   
 
E. “Greenhouse Gases” are emissions that absorb and emit radiation within the atmosphere. 

Greenhouse Gases can be one or a combination of, these gases: carbon dioxide, methane, 
nitrous oxide and three groups of fluorinated gases (sulfur hexafluoride, hydro 
fluorocarbons, and perfluorocarbons) 
 

1.4. REQUIREMENTS – Not Used 
 
1.5. SUBMITTALS 

A. CONSTRUCTION EQUIPMENT EMISSIONS REDUCTION PLAN: 

1. The CONTRACTOR agrees to prepare a draft Emissions Reduction Plan (referred to as 
PLAN) prior to start of construction. This PLAN shall include an inventory report 

http://en.wikipedia.org/wiki/Absorption_(electromagnetic_radiation)
http://en.wikipedia.org/wiki/Emission_(electromagnetic_radiation)
http://en.wikipedia.org/wiki/Fluorine
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containing identifying data for each piece of equipment to be used on the worksite and 
shall include the following: 

• Vehicle/Equipment: Make & Model Year 

• Vehicle/Equipment: Engine Make & Model Year 

• Vehicle/Equipment: Fuel Type 

• Vehicle/Equipment: Expected gallons or hours used for project duration 

a) The OWNER will provide Emissions Reduction Toolkit to help the CONTRACTOR in 
preparation of the PLAN and inventory.  

2. The CONTRACTOR shall develop a list of strategies to be used in this Project in order to 
reduce emissions from NOx, particulate matter and greenhouse gas (CO2 equivalent). 
Once prepared, the agreed upon strategies shall be incorporated into the PLAN.  The 
PLAN will then be signed by the CONTRACTOR and made ready for implementation.  
Implementation progress will be reviewed once a month in regularly scheduled project 
progress meetings. The PLAN may be modified during construction if changes are made 
to the Project, but adjustments shall be approved by the OWNER prior to 
implementation. 

3. This PLAN may be used by the Owner’s Representative or Inspector to conduct site 
inspections and/or verify compliance with specification elements.   

 
4. If additional equipment is brought on-site after construction begins, the Contractor shall 

provide this same inventory information to the Owner’s Representative for the new 
equipment on or before the day it begins work on-site.  All additional equipment shall 
conform to the PLAN. 

 
5. Reports shall be provided for all equipment used on-site.  

 
B. EQUIPMENT EMISSIONS CLOSEOUT DOCUMENTATION: 

1. Submit the following prior to final payment: 

a) Record of changes made to the original PLAN and reasons. 

b) Provide a summary and documentation of strategies used and estimated reductions 
in fuel & emissions. 

c) Provide documentation of amount and % of alternative fuel used. 

2. PRODUCTS 
Not used 

3. EXECUTION 

3.1. GENERAL 

A. Implement the submitted PLAN. Provide personnel, documentation, equipment, signage, 
transportation, and other items as required to implement the PLAN during the entire 
duration of the Contract.  

3.2. EQUIPMENT EMISSIONS PLAN IMPLEMENTATION 

A. Plan Coordinator (Could be same as superintendent): Designate an on-site person 
responsible for instructing workers on the Owner’s intent to reduce emissions, overseeing 
implementation and documenting results of the PLAN for the Project.  
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B. Plan Review: Review the PLAN in monthly progress meeting and include comments in the 
meeting notes. 

C. Instruction: Provide on-site instructions to all subcontractors of emissions reduction 
methods to be used by all parties for the appropriate activities of the Project.  

D. Discuss Owner’s goals and requirements at the following meetings: 

1. Pre-bid conference. 

2. Pre-construction conference. 

3. Progress meetings (monthly). 

 
3.3 EQUIPMENT EMISSIONS REDUCTION TOOLKIT 

A. Equipment Emissions Reduction Toolkit available at: 

1. Website: (http://austintexas.gov/department/capital-improvement-program) 

2. City of Austin Public Works Department, Project Management Division, One Texas 
Center, Suite 900 

3. Construction Job Site Office (after contract award) 

B. Equipment Emissions Reduction Toolkit consists of: 

1. A list of Construction Equipment Emissions Reduction Strategies 

2. EPA fuel savings calculator by idling reductions 

3. Posting of Anti-idling signs 

4. Memorandum of Agreement by Local Area Governments 

5. Equipment Inventory Form 
 

3.4 A LIST OF EQUIPMENT EMISSIONS REDUCTION STRATEGIES 

The following are suggested emissions reduction strategies and references.  As per the 
specification section 01353, 1.5 Submittals, the CONTRACTOR shall develop a list of strategies 
to be used in this Project at the start of construction. 

C-1 Anti-Idling Strategies: 

1. Implement and enforce anti-idling practices for all equipment and vehicles on and 
adjacent to the site and associated with the project.  City will provide a construction site 
sign and stickers for vehicles and equipment.  (http://www.engineoff.org/)  

2. Limit all idling of project associated vehicles and equipment operations to five (5) 
minutes unless the idling is applicable to one or more of the following exceptions: 

a) Idling is being used for emergency response purposes; 

b) Idling is necessary for component of mechanical operation, maintenance, or 
diagnostic purposes; or 

c) Idling is for the health or safety of the equipment operator.  
   

3. Provide education to all staff, vendors and subcontractors about emissions hazards and 
anti-idling practices and encourage use of EPA calculator for fuel savings.  

http://www.engineoff.org/


 
 
Rev. Date 08/09/12 Construction Equipment Emissions Reduction Plan / 01353 Page 4 of 5 

 
4. To the extent possible, do not stop or idle haulage trucks directly under tree limbs and 

foliage overhanging the street along the haul route. Further avoid such damage from 
truck exhaust by means of exhaust diversion devices to redirect or diffuse exhaust from 
being directed in a concentrated manner to tree limbs and foliage. 

5. Avoid vehicle loitering or queuing outside or inside the gates of the work area to 
minimize degradation of localized air quality.  

  (http://data.capcog.org/air-quality/engineoff/AntiIdlingBrochure(2).pdf) 

  (http://data.capcog.org/air-quality/engineoff/template-1/HowtoOrderSign.html)   

  (http://data.capcog.org/air-quality/engineoff/smartwaycalculator.xls)  

 (http://austintexas.gov/airquality/) 

C-2 Alternative Fuels: 

6. Utilize alternative fuels including, Texas LED Compliant B20 (or higher) biodiesel, 
Compressed Natural Gas (CNG), propane and electric. (Refer to EPA Energy Policy Act 
for full list).   

7. Avoid unnecessary fuel use by providing on-site fuelling for alternate fuels. 

 (http://www.tceq.texas.gov/airquality/mobilesource/txled/cleandiesel.html) 

 (http://www.eere.energy.gov/cleancities) 

 (http://lonestarcfa.org)     

C-3 Vehicle/Equipment Improvements: 

8. Eliminate use of vehicles in tier 0 and 1 categories per EPA and rent or purchase tier 2 
and 3 or (4) compliant vehicles. 

9. It is recommended that CONTRACTOR takes advantage of the Texas Emission 
Reduction Plan (TERP) grant incentives to upgrade (replace or repower) vehicles with    
retrofitted emission reduction technologies.                                   
(http://www.tceq.texas.gov/airquality/terp/index.html) or (www.terpgrants.com) 

10. Utilize battery powered and/or solar powered equipment where available. This 
strategy can be combined with anti-idling strategies by using this technology for sign 
boards. (evtransportal.org/dieselengineidlereduction.pdf) 

C-4 Maintenance Program: 

11. Establish a preventative maintenance program addressing issues including but not 
limited to, fuel use, air emissions, tire pressure, smoke from exhaust and noise. 

12. Make all efforts to prevent oil/fuel spillage on to site surfaces. 

C-5 Resource Management: 

13. Utilize equipment companies that are located closest to the construction site. 

14. Store equipment on site during construction use or arrange for closest overnight 
storage including temporary use of the Right of Way if possible. 

http://data.capcog.org/air-quality/engineoff/smartwaycalculator.xls
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15. To the extent possible, CONTRACTOR shall maximize use of local and regional 
materials to reduce transportation emissions.   

16. CONTRACTOR shall maximize salvage and reuse of appropriate on-site materials.  
(http://www.usgbc.org/ShowFile.aspx?DocumentID=1095) 

 
17. To the greatest extent possible, stage equipment and vehicles away from, and minimize 

operation near, sensitive receptors including, but not limited to, operable windows, 
fresh air intakes, hospitals, schools, licensed day care facilities, residences and areas 
where people congregate. 

END 
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Division 1 General Requirements 

CONSTRUCTION PHOTOGRAPHY & VIDEOS 
Section 01380 

 
1.   GENERAL 

 
CONTRACTOR shall be responsible for the production of pre-construction, construction 
progress and post-construction photographs as provided herein.  Owner's 
Representative may also designate additional subjects for photographs in addition to 
the general guidelines identified below. 

 
2.   QUALITY 
 

All photographs must be produced by a competent photographer and shall be digital (6 
Mega-Pixel) date-stamped color photography of commercial quality.  All CONTRACTOR-
generated photographs must be stored in a .jpeg file format  Each photograph shall be 
submitted in duplicate as two 3x5 prints with no more than 3 photos per page of 
professional quality enclosed in clear plastic sleeve within 3 tab folders.  The prints shall 
be accompanied by digital date-stamped photographs in CD format or other format 
acceptable to the City.  Each print shall be marked with the name and CIP ID number 
for the Contract, name of CONTRACTOR, description and location of view and identity of 
photographer. 
 
Each photograph submittal must include a Photo Log that includes the name and CIP ID 
number of Contract, name of CONTRACTOR, the name of the photographer and 
company, photograph number, the date of the photograph and the filename that the 
camera assigns to the photo (e.g. MVC-001.jpg).  In addition, appropriate descriptive 
information to properly identify the location of view must be entered into the Photo Log 
that includes a project drawing or sketch to assist in maintaining a concise project 
record (e.g. location of MH 5 - Line A or Sta. 2+00 - Line A or location of Sedimentation 
Basin 5, sludge pump A). 
 

 
3.   VIEWS AND QUANTITIES  

 
 
3.1 PRE-CONSTRUCTION PHOTOGRAPHS   

INFRASTRUCTURE FACILITIES (i.e. TREATMENT PLANTS, PUMP STATIONS, LIFT 
STATIONS, RESERVOIRS, ETC) OR BUILDING PROJECTS 

 
All pre-construction photographs must be submitted prior to the CONTRACTOR or 
Subcontractor beginning any Work that may cause site disturbance and shall be 
submitted with the initial CONTRACTOR’S Pay Application. As a minimum, Pre-
construction photographs must be taken of the following views: 

• The entire construction site area (full width and length) 
• All curb lines showing all pre-existing curb damage not called for replacement 

within the Work and shall include major cracks  
• All driveways, steps, and curbs and curb ramps (both sides of street adjoining 

the project site) 
• Fence and gate conditions 
• Trees, ornamental shrubs, plantings/planter boxes and evidence of irrigation 

features 
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• Views of structures, both inside and adjacent to the project site and easements  
in areas where CONTRACTOR will be working within five (5) feet of said structure  

• Other views as requested by the OWNER  
 
 
3.2. CONSTRUCTION PROGRESS PHOTOGRAPHS.  

INFRASTRUCTURE FACILITIES (i.e. TREATMENT PLANTS, PUMP STATIONS, LIFT 
STATIONS, RESERVOIRS, ETC) OR BUILDING PROJECTS  

 
Construction Progress photos must be taken at least [twice] per month.   
 
One set of Construction progress photographs, as the work progresses, of the same 
views taken during pre-construction photography must be taken during the progress of 
the Work.  
  
One set of the progress photos must be taken to depict the work accomplished during 
the month that includes:  
 

• Work not yet covered up  
• When  MEP or building inspections are scheduled  
• The beginning of installation of major items of equipment 
• After installation of major items of equipment 
• Other significant construction activities. 

 
Both sets of photos shall be submitted monthly with the CONTRACTOR’S monthly 
progress payment application. 
 
3.4     POST CONSTRUCTION PHOTOGRAPHS 
Post-construction photographs must be taken of the same views taken during pre-
construction photography to fully document the completed project.  Post-construction 
photographs must be taken after cleanup and site restoration, and must be submitted 
with the final payment. 
 
3.5     ADDITIONAL ASSET PHOTOGRAPHS  

INFRASTRUCTURE FACILITIES (I.E. TREATMENT PLANTS, PUMP STATIONS, LIFT 
STATIONS, RESERVOIRS, ETC) 

 
Additional asset photographs shall be taken to show, identify and locate AWU’s assets 
as they are being installed as part of the work.  The quantity of asset photos required is 
determined by the number of asset items added to AWU’s Computerized Maintenance 
Management System (CMMS) data base as part of the construction of this project.  A 
specific complete list of assets to be installed within this contract is identified in the 
Submittals Section of the Contract (Section 01300). 
 
Each asset photograph shall be submitted in duplicate as two 3x5 prints with no more 
than 3 photos per page of professional quality enclosed in clear plastic sleeve within 3 
ring folders.  The prints shall be accompanied by digital date-stamped photographs in 
CD format or other format acceptable to the City.   
  
Each print of the asset shall be marked with the following information: 

• The CIP ID number for the Contract 
• Name of CONTRACTOR 
• AWU’s CMMS asset number  



                                                                

Rev. Date 08/09/12 Construction Photography & Videos/ 01380 Page 3 of 3 
  

• The date of installation of the asset 
• Location of asset (i.e. Sta. number, or State Plane Coordinate number, or other 

suitable information identifying where the asset was installed) 
 

Each asset photograph must be included in an Asset Management Photo Log that 
indicates the AWU CMMS asset number, the CIP ID number of Contract, name of 
CONTRACTOR, the date of the photograph and the filename that the camera assigns to 
the photo (e.g. MVC-001.jpg).   

   
 

End 
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Division 1 General Requirements 
TEMPORARY FACILITIES                                  

Section 01500 
 
PART 1 - GENERAL 

1.1   Related Documents: 
Drawings and general provisions of Contract, including General Conditions, Section 
00700,and Supplemental General Conditions, Section 00810, and Division 1 requirements.  

PART 2 - PRODUCTS  (NOT USED) 

PART 3 - EXECUTION 

3.1   Office at the Work Site (Job Shack) 

During the performance of this Contract, CONTRACTOR shall maintain a suitable office at or 
near the site of the Work which shall be the headquarters of his superintendent.  Any 
communication given to the superintendent or delivered to CONTRACTOR's office at the site 
of the Work in his absence shall be deemed to have been delivered to CONTRACTOR. 

3.2   Water for Construction  

All water required for and in connection with the Work to be performed shall be furnished by 
and at the expense of the CONTRACTOR through meters installed on hydrants, except for 
water used in the “disinfection of potable water lines” process per Specification 510.3(29). 
All water used in the disinfection process shall not be metered, but rather shall be measured 
by calculation.  Such water use does not require a meter, but a double-check valve 
assembly is required when connecting to a fire hydrant or a City main.  CONTRACTOR shall 
submit a written plan for the disinfection process for review and approval by OWNER prior to 
commencing Work.  The written plan shall include the CONTRACTOR’s plan for final flushing 
and discharge of chlorinated water, and shall specify the quantities of potable water that will 
be required for the procedure and dosage plan proposed by the CONTRACTOR.  Water used 
in the disinfection process shall be supplied by the OWNER through hydrants or connection 
through a City main at no charge to the CONTRACTOR for the initial disinfection procedure 
up to the quantities agreed to in the written plan for the disinfection process.  Should the 
initial disinfection procedure fail to produce acceptable bacteriological sample test results, 
the cost of water at standard rates used for subsequent disinfection procedures shall be the 
responsibility of the CONTRACTOR with quantities determined through calculations.   

 

For all water required for and in connection with the Work to be performed other than for the 
disinfection process, water and meters will be available from OWNER at standard rates. All 
costs for obtaining a water meter shall be the responsibility of the CONTRACTOR.  The 
CONTRACTOR shall contact the Austin Water Utility and arrange to pick up the meter.  
CONTRACTOR shall install a  double-check valve assembly on the fire hydrant between the 
hydrant and the meter, to prevent backflow in the event of pressure failure.  CONTRACTOR 
shall supply all necessary tools, hose and pipe, and shall make necessary arrangements for 
securing and transporting such water and shall take water in such a manner, and at such 
times, that will not produce a harmful drain or decrease of pressure in the OWNER's water 
system.  It shall be the CONTRACTOR's responsibility to make arrangements with the Austin 
Water Utility for the metering and reporting of the amount of water used. Water shall not be 
used in a wasteful manner.  Standard hydrant wrenches shall be used for opening and 
closing of fire hydrants.  In no case shall pipe wrenches be used for this purpose.  
Temporary lines shall be removed when no longer required. 

“If applicable, after the installation of the City of Austin’s water meter(s) for the Project, the 
CONTRACTOR has the option to utilize the water available from this service at the 
CONTRACTOR’s expense.  An adjustment to the Contract amount will be made by Change 
Order at the end of the Project for the costs incurred by the City of Austin for the water.” 
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3.3   Telephone Service 

CONTRACTOR shall make all necessary arrangements and pay all installation charges for 
telephone lines in his offices at the site and shall provide all telephone instruments.  The 
telephone service shall be available to the Owner’s Representative for toll free calls. 

3.4   Sanitary Facilities 

CONTRACTOR shall furnish temporary sanitary facilities at the site, as provided herein, for 
the needs of all construction workers and others performing Work or furnishing services on 
the Project. 

Sanitary facilities shall be of reasonable capacity, properly maintained throughout the 
construction period, and obscured from public view to the greatest practical extent.  If 
toilets of the chemically treated type are used, at least one toilet shall be furnished for each 
20 employees.  CONTRACTOR shall enforce the use of such sanitary facilities by all 
personnel at the site. 

3.5   Protection of Public and Private Property 

CONTRACTOR shall protect, shore, brace, support and maintain all underground pipes, 
conduits, drains, and other underground construction uncovered or otherwise affected by 
the CONTRACTOR’s operations.  All pavement, surfacing, driveways, curbs, walks, buildings, 
utility poles, guy wires, fences, and other surface structures affected by construction 
operations, together with all sod and shrubs in yards, parkways, and medians, shall be 
restored to their original condition, whether within or outside the easement/right-of-way.  
All replacements shall be made with new materials.  

CONTRACTOR shall be responsible for all damage to streets, roads, curbs, sidewalks, 
highways, shoulders, ditches, embankments, culverts, bridges, or other public or private 
property, which may be caused by transporting equipment, materials, or men to or from the 
Work, whether by him or his Subcontractors. CONTRACTOR shall make satisfactory and 
acceptable arrangements with the owner of, or the agency having jurisdiction over, the 
damaged property concerning its repair or replacement or payment of costs incurred in 
connection with the damage. 

All fire hydrants and water control valves shall be kept free from obstruction and available 
for use at all times. 

3.6   Tree and Plant Protection 

All trees and other vegetation which must be removed to perform the Work shall be 
removed and disposed of by the CONTRACTOR; however, no trees or cultured plants shall be 
unnecessarily removed unless their removal is indicated on the Drawings.  All trees and 
plants not removed shall be protected against injury from construction operations. 

No tree shall be removed outside of permanent easement(s), except where authorized by 
the E/A.  Whenever practicable, CONTRACTOR shall tunnel beneath trees in yards and 
parking lots when on or near the line of trenching operations.  Hand excavations shall be 
employed as necessary to prevent injury to trees. Care shall be taken with exposed roots, 
unearthed during construction, so that roots do not dehydrate causing tree damage. 

Trees considered by the E/A to have any significant effect on construction operations are 
indicated on the Drawings and those which are to be preserved are so indicated. 

CONTRACTOR shall take extra measures to protect trees designated to be preserved, using 
methods shown on the Drawings and as specified in Standard Specification Item No. 610S 
“Preservation of Trees and other Vegetation". 

3.7    Security 

CONTRACTOR shall be responsible for protection of the site, and all Work, materials, 
equipment, and existing facilities hereon, against vandals and other unauthorized persons. 
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No claim shall be made against OWNER by reason of any act of an employee or trespasser, 
and CONTRACTOR shall make good all damage to the OWNER's property resulting from 
CONTRACTOR's failure to provide security measures as specified. 

Security measures shall be at least equal to those usually provided by OWNER to protect 
existing facilities during normal operations, and shall also include such additional security 
fencing, barricades, lighting, and other measures as required to protect the site.  When 
required, the CONTRACTOR shall provide a security plan to the OWNER for review as to 
appropriateness of the security measures proposed. 

3.8   Access Roads 
 

CONTRACTOR shall establish and maintain temporary access roads to various parts of the 
site as required to complete the Project.  Such roads shall be available for the use of all 
others performing Work or furnishing services in connection with the Project. 

3.9   Parking 

CONTRACTOR shall provide and maintain suitable parking areas for the use of all 
construction workers and others performing Work or furnishing services in connection with 
the Project, as required, to avoid any need for parking personal vehicles where they may 
interfere with public traffic, the OWNER's operations, or construction activities. 

3.10   Dust Control 

Dust Control during construction of this Project shall conform to Standard Specifications 
Item No. 220S, “Sprinkling for Dust Control".  No direct payment will be made for dust 
control.  Dust Control shall be considered subsidiary work relating to various Bid items of 
the Contract. 

3.11   Temporary Drainage Provisions 

CONTRACTOR shall be responsible for providing for the drainage of stormwater and such 
water as may be applied or discharged on the site in performance of the Work.  
CONTRACTOR shall obtain E/A approval for temporary drainage facilities which will handle, 
carry through, or divert around his Work all drainage flow, including storm flow and flows 
created by construction activity, to prevent silting of waterways or flooding damage to the 
property and adjacent property. 

3.12   Erosion Control 

CONTRACTOR shall prevent erosion of soil on the site and adjacent property resulting from 
his construction activities.  Effective measures shall be initiated prior to the commencement 
of clearing, grading, excavation, or other operations which will disturb the natural 
protection. 

CONTRACTOR shall use controls found in "Environmental Criteria Manual" or developed from 
successful techniques elsewhere as approved by E/A.  Siltation and/or sedimentation 
controls shall include dams, berms, and dikes as recommended in the "Environmental 
Criteria Manual". 

3.13   Pollution Control 

CONTRACTOR shall prevent the pollution of drains and watercourses by sanitary wastes, 
sediment, debris and the substances resulting from construction activities.  No sanitary 
wastes will be permitted to enter any drain or watercourse. No sediment, debris or other 
substance will be permitted to enter sanitary sewers and reasonable measures shall be 
taken by CONTRACTOR to prevent such materials from entering any drain or watercourse. 

CONTRACTOR shall observe the rules and regulations of the State of Texas and agencies of 
the U.S. Government prohibiting the pollution of any lake, stream, river, or wetland by the 
dumping of any refuse, rubbish, dredge material, or debris therein. 
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CONTRACTOR is specifically cautioned that disposal of materials into any water of the State 
must conform to the requirements of the Texas Commission on Environmental Quality 
(TCEQ), and any applicable permit from the U.S. Army Corps of Engineers. 

3.14   Noise Control 

CONTRACTOR shall comply with the City of Austin’s Noise Ordinance.  CONTRACTOR shall 
take reasonable measures to avoid unnecessary noise.  Such measures shall be appropriate 
for the normal ambient sound level in the area during working hours.  All construction 
machinery and vehicles shall be equipped with practical sound-muffling devices, and 
operated in a manner to cause the least noise consistent with efficient performance of the 
Work. 

 
3.15   CIP Sign 

CONTRACTOR shall erect install and maintain CIP signs as specified.  Signs shall be 
constructed in accordance with City Standard Specification Item No. 802S “Project Signs,”  
as indicated on the Drawings. 

3.16   Fences 

All existing fences affected by the Work shall be maintained by the CONTRACTOR until 
completion of the Work.  Fences which interfere with construction operations shall not be 
relocated or dismantled until written permission is obtained from the owner of the fence, 
and the period the fence may be left relocated or dismantled has been agreed upon.  Where 
fences must be maintained across any construction easement, adequate gates shall be 
installed.  Gates shall be kept closed and locked at all times when not in use. 

Upon completion of the Work across any tract of land, CONTRACTOR shall restore all fences 
to preconstruction, or to a better, condition and to their preconstruction location. 

3.17   Mail Boxes  

CONTRACTOR shall remove, reset temporarily, and relocate permanently all mail boxes that 
are within construction site limits conforming to requirements of United States Postal 
Service.  Mailboxes shall not be laid on the ground, but shall be temporarily reset the same 
day as removed.  Payment for removing and resetting of mail boxes will not be paid for 
directly, but will be considered subsidiary to the various Bid items.  Any damage to mail 
boxes or posts shall be the responsibility of the CONTRACTOR. 

3.18   Emergency Facilities  

Free access shall be maintained at all times to fire lanes and emergency and utility control 
facilities such as fire hydrants, fire alarm boxes, police call boxes, and utility valves, 
manholes, junction boxes, etc.  In the event that it is necessary to make one of these 
facilities temporarily inaccessible, CONTRACTOR shall obtain approval of such action and 
schedule of Work from the OWNER.  CONTRACTOR shall also provide at least 24 hours prior 
notice to the Fire Department, Police Department, and City Department governing the 
affected utility.  The same Department(s) shall be promptly notified by the CONTRACTOR 
when such facilities are placed back in unobstructed service. 

3.19   Notification of Owners 

Unless otherwise indicated, the OWNER will notify property owners abutting the right-of-way 
of impending construction.  The CONTRACTOR shall exercise diplomacy and tact with 
individual property owners. 

3.20   Maintenance of Traffic 

CONTRACTOR shall conduct his Work to interfere as little as possible with public travel, 
whether vehicular or pedestrian.  Whenever it is necessary to cross, obstruct, or close roads, 
driveways, and walks whether public or private, the CONTRACTOR shall provide and 
maintain suitable safe bridges, detours or other temporary measures to accommodate public 
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and private travel, and shall provide reasonable notice to owners of private drives before 
interfering with them.  Such maintenance of traffic will not be required when CONTRACTOR 
has obtained written permission from the owner and the tenant of the private property, or 
from the authority having jurisdiction over public property involved, to obstruct traffic at the 
designated point.  A copy of the initial written permission shall be provided to the Owner’s 
Representative. 

Safety and conveyance of traffic shall be regarded as prime importance.  Unless otherwise 
directed, all portions of streets associated with this Project shall be kept open and provided 
a dust free, smooth and comfortable ride to traffic.  It shall be the responsibility of the 
CONTRACTOR to ensure that two-way traffic may safely bypass the construction site and 
that access is provided to abutting private property.  In making open cut street crossings, 
the CONTRACTOR shall not block more than one-half of the street at one time without 
approval of the OWNER.  Whenever possible, CONTRACTOR shall widen the shoulder on the 
opposite side to facilitate traffic control.  Temporary surfacing shall be provided as necessary 
on shoulders. 

Prior to beginning Work, CONTRACTOR shall designate, in writing, a competent person who 
will be responsible and available on the Project site, or in the immediate area, to ensure 
compliance with the traffic control plan.  CONTRACTOR shall provide documentation to 
demonstrate the sufficient training in Traffic Control for his competent person. Owner will 
designate a qualified person to observe implementation and who will have authority to 
assure compliance with the traffic control plan. 

The CONTRACTOR shall perform the necessary cleanup and finishing immediately after all or 
a portion of the Work is completed.  When the Work includes paving operations, the entire 
site shall be kept clean to facilitate placement of required traffic control devices.  Temporary 
and permanent striping lay-out shall be approved by the Transportation Department prior to 
placement, when included in the Work. 

1.   Detours 

Where indicated on the traffic control plan CONTRACTOR shall erect and maintain detours 
around construction activities.   Should CONTRACTOR desire to propose a detour, not 
already included in the traffic control plan, it shall be his responsibility to prepare a revised 
traffic control plan showing the detour, and obtain approval of the revised traffic control plan 
from the Transportation Department, prior to implementation of the detour.  The 
Transportation Department has final authority as to the acceptability of any proposed 
revisions to the traffic control plan.  The CONTRACTOR shall bear all costs for revising the 
traffic control plan and for maintaining the proposed detour. 

2. Barricades and lights 

CONTRACTOR shall place and maintain in good condition, standard barricades at each end of 
the Project and at other locations where traffic is rerouted or blocked from using regular 
traffic lanes.  Barricades and warning signs shall be in accordance with the Texas Manual on 
Uniform Traffic Control Devices (MUTCD) and City of Austin Standard Specification Item No. 
803S, “Barricades, Signs and Traffic Handling”.  Signs, barricades, and warning devices 
informing the public of construction features will be placed and maintained by the 
CONTRACTOR, who shall be solely responsible for their maintenance.  The decision to use a 
particular device at a particular location as indicated in the traffic control plan or as 
determined by the CONTRACTOR, shall be the sole responsibility of the CONTRACTOR. 

All open trenches and other excavations shall have suitable barricades, signs, and lights to 
provide adequate protection to the public.  Obstructions, such as material piles and 
equipment shall be provided with similar warning signs and lights.  

All barricades and obstructions shall be illuminated with warning lights from sunset to 
sunrise.  Material storage and conduct of the Work on, or along side, public streets and 
highways shall cause a minimum obstruction and inconvenience of the traveling public. 

3.21  Required Job Site Postings and Notices 
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CONTRACTOR shall post the following postings and notices in English and Spanish at one or 
more conspicuous locations on the job site.  In the case of Projects with multiple sites, the 
notices and postings must be displayed at each site.  In the case of Projects that do not 
have a job shack or other temporary facility on the site, CONTRACTOR shall post all notices 
on a temporary bulletin board. Other special conditions are noted below. 
 

Required for all Projects 
Poster Available at: 
Baseline Schedule for 
Project identifying when 
all subcontractors will be 
used  

N/A (as required under Section 00700, paragraph 2.4.2.1.) 

Wage Rates as required 
under Section 00830. 
 

Section 00830BC and/or Section 008300HH 

City of Austin Wage 
Contact posters 

Provided at Pre-Construction meeting (English and Spanish) 

City of Austin Equal 
Employment Opportunity 
posters 

http://austintexas.gov/department/wage-compliance (English and 
Spanish) 

Texas Commission on 
Environmental Quality 
“Construction Site Notice” 
form, if applicable, as 
required or the required 
TPDES information  

http://www.tceq.state.tx.us/assets/public/permitting/waterquality/attac
hments/stormwater/txr152d2.pdf  (Option 1 – as required under Section 
00810, 6.7.4.2 
 
N/A (Option 2 – as required under Section 00810, 2.6.7.4.3) 

OSHA poster “Job Safety 
and Health: It's the Law”  

http://www.osha.gov/Publications/osha3165.pdf  (English) 
http://www.osha.gov/Publications/osha3167.pdf  (Spanish) 

City of Austin Rest Break 
Ordinance Signs 

http://austintexas.gov/department/wage-compliance (English and 
Spanish) 
As required to be posted in English and Spanish under Ordinance No. 
20100729-047 

Texas Payday Law Poster http://www.twc.state.tx.us/ui/lablaw/ll10.pdf  (English) 
http://www.twc.state.tx.us/ui/lablaw/ll10s.pdf  (Spanish) 

Texas Workers 
Compensation notice that 
the employer does or does 
not carry Workers 
Compensation insurance  

Does not carry Workers Compensation Insurance: 
http://www.tdi.state.tx.us/forms/dwc/notice5.pdf  (English) 
http://www.tdi.state.tx.us/forms/dwc/notice5s.pdf  (Spanish) 
 
Does carry Workers Compensation Insurance: 
http://www.tdi.state.tx.us/forms/dwc/notice6.pdf  (English) 
http://www.tdi.state.tx.us/forms/dwc/notice6s.pdf  (Spanish) 
 

TWC Employer’s 
Notification of the 
Ombudsman Program to 
Employees 

http://www.oiec.state.tx.us/documents/Employer_Notice_of_O.pdf  
(both versions) 

DOL – The Uniformed 
Services Employment and 
Reemployment Rights Act 
(USERRA) 

http://www.dol.gov/vets/programs/userra/USERRA_Private.pdf   

EEOC Equal Employment 
Act and the Americans 
with Disabilities Act (ADA) 

http://www.dol.gov/ofccp/regs/compliance/posters/pdf/eeopost.pdf  
(English) 
http://www.dol.gov/ofccp/regs/compliance/posters/pdf/eeosp.pdf  
(Spanish) 

http://www.tceq.state.tx.us/assets/public/permitting/waterquality/attachments/stormwater/txr152d2.pdf
http://www.tceq.state.tx.us/assets/public/permitting/waterquality/attachments/stormwater/txr152d2.pdf
http://www.osha.gov/Publications/osha3165.pdf
http://www.osha.gov/Publications/osha3167.pdf
http://austintexas.gov/department/wage-compliance
http://www.twc.state.tx.us/ui/lablaw/ll10.pdf
http://www.twc.state.tx.us/ui/lablaw/ll10s.pdf
http://www.tdi.state.tx.us/forms/dwc/notice5.pdf
http://www.tdi.state.tx.us/forms/dwc/notice5s.pdf
http://www.tdi.state.tx.us/forms/dwc/notice6.pdf
http://www.tdi.state.tx.us/forms/dwc/notice6s.pdf
http://www.oiec.state.tx.us/documents/Employer_Notice_of_O.pdf
http://www.dol.gov/vets/programs/userra/USERRA_Private.pdf
http://www.dol.gov/ofccp/regs/compliance/posters/pdf/eeopost.pdf
http://www.dol.gov/ofccp/regs/compliance/posters/pdf/eeosp.pdf
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Fair Labor Standards Act 
(FLSA) Minimum Wage 
Poster 

http://www.dol.gov/whd/regs/compliance/posters/flsa.htm  (English) 
http://www.dol.gov/whd/regs/compliance/posters/flsaspan.htm  
(Spanish) 

If applicable:  Employee 
Rights for Workers with 
Disabilities/Special 
Minimum Wage Poster – 
Employment Standards 

http://www.dol.gov/whd/regs/compliance/posters/disabc.pdf    
http://www.dol.gov/whd/regs/compliance/posters/disabspanc3p.pdf    

“Your Rights Under the 
Family and Medical Leave 
Act (FLMA)” 

http://www.dol.gov/whd/regs/compliance/posters/fmlaen.pdf  (English) 
http://www.dol.gov/whd/regs/compliance/posters/fmlasp.pdf  (Spanish) 
 

Title VI Rights Poster http://austintexas.gov/department/wage-compliance 
 

Additional Postings Required for Federally Funded Projects 
“Employee Rights Under 
the Davis-Bacon Act” 

http://www.dol.gov/whd/regs/compliance/posters/fedprojc.pdf  
(English) 
http://www.dol.gov/whd/regs/compliance/posters/davispan.pdf  
(Spanish) 

Applies to USDOT/FHWA 
funded projects: 
“Notice of False 
Statements Concerning 
Highway Projects”  

http://www.mdt.mt.gov/publications/docs/forms/dbe/eeo_board/false_s
tatements.pdf 
 
(as required in Section 00810A Standard Federal-Aid Assurances) 

Applies to USDOT/FHWA 
funded projects; 
“Contractors EEO Policy” 

N/A (as required in Section 00810A Standard Federal-Aid Assurances) 

 
END 

http://www.dol.gov/whd/regs/compliance/posters/flsa.htm
http://www.dol.gov/whd/regs/compliance/posters/flsaspan.htm
http://www.dol.gov/whd/regs/compliance/posters/disabc.pdf
http://www.dol.gov/whd/regs/compliance/posters/disabspanc3p.pdf
http://www.dol.gov/whd/regs/compliance/posters/fmlaen.pdf
http://www.dol.gov/whd/regs/compliance/posters/fmlasp.pdf
http://austintexas.gov/department/wage-compliance
http://www.dol.gov/whd/regs/compliance/posters/fedprojc.pdf
http://www.dol.gov/whd/regs/compliance/posters/davispan.pdf
http://www.mdt.mt.gov/publications/docs/forms/dbe/eeo_board/false_statements.pdf
http://www.mdt.mt.gov/publications/docs/forms/dbe/eeo_board/false_statements.pdf
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Division 1 General Requirements 
CONSTRUCTION AND DEMOLITION WASTE 

MANAGEMENT 
Section 01505 

 
SECTION 01505.3 
 
Non-Building Projects – Water/Wastewater and Street Reconstruction 

PART 1 – GENERAL 

1.1     RELATED DOCUMENTS 
1. Division 01 Section 01200 "Project Meetings" 
2. Division 01 Section 01500 “Temporary Facilities” 
3. Division 00 Section "Hazardous Waste Management” 
4. Division 01 Section 01700 “Contract Closeout” 
5. Division 02 Section “Demolition” & “Clearing and Grubbing”. 
6. Division 01 Section 01352 “Sustainable Construction Requirements”. 

1.2     SUMMARY 
A. The Owner has established that the Project shall minimize the creation of construction and 

demolition waste on the Project site and shall recycle and/or salvage non-hazardous 
construction, demolition, and land clearing debris to divert waste from Landfills. See 1.5 Waste 
Management Goals. 

1. All profits resulting from salvaging and recycling shall go to the Contractor. 

2. Where there is little cost difference between recycling/salvaging and land-filling of items, 
the Contractor is directed to recycle/salvage. 

B. Hazardous materials are an exception to this Section. Comply with applicable requirements of 
Local, State and Federal regulations. 

 
C. This Section includes administrative and procedural requirements for recycling, salvaging and 

disposing of non-hazardous demolition and construction waste 

1.3     REFERENCES 
A. The standards listed below form a part of this Section to extent referenced. Standards are 

referred to in the text by basic reference only. 
 

1. Sustainable Building Sourcebook – Austin Energy Green 
Building:www.austinenergy.com/Energy%20Efficiency/Programs/Green%20Building/Sou
rcebook/constructionWasteManagement.htm 

2. Resource Exchange Network for Eliminating Waste (RENEW), TCEQ (MC-112), Biannual 
catalog lists materials available and wanted; serves Texas and surrounding states; lists 
are posted on the Internet:  
http://www.tceq.state.tx.us/assistance/P2Recycle/renew/renew.html  

3. Recycle Texas Online, A service of the Texas Commission on Environmental Quality. 
Contains information on about 1000 businesses and local governments handling 
materials from Texas. Organizations' information is self-reported and listings are free of 
charge. www.tceq.state.tx.us/assistance/P2Recycle/rtol/rtol.html   

http://www.austinenergy.com/Energy%20Efficiency/Programs/Green%20Building/Sourcebook/constructionWasteManagement.htm
http://www.austinenergy.com/Energy%20Efficiency/Programs/Green%20Building/Sourcebook/constructionWasteManagement.htm
http://www.tceq.state.tx.us/assistance/P2Recycle/renew/renew.html
http://www.tceq.state.tx.us/assistance/P2Recycle/rtol/rtol.html
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1.4     DEFINITIONS 
A. Chemical Waste: Includes petroleum products, bituminous materials, salts, acids, alkalis, 

herbicides, pesticides, organic chemicals, and inorganic wastes. 

B. Clean: Untreated, unpainted, not contaminated with oils, solvents, caulk, or other materials. 

C. Disposal: Acceptance of solid wastes at legally permitted and operating facility for the purposes 
of land-filling. 

D. Diversion: Avoidance of demolition and construction waste sent for disposal to landfill or 
incineration. Diversion does not include using materials for landfill, alternate daily cover on 
landfills, or materials used as fuel in waste-to-energy processes. 

E. Hazardous Waste: Byproducts of society that can pose a substantial or potential hazard to 
human health or the environment when improperly managed, and possessing at least 1 of 4 of 
the following characteristics, or appearing on a special Environmental Protection Agency (EPA) 
list. 

1. Ignitability. 

2. Corrosivity. 

3. Reactivity. 

4. Toxicity. 

F. Landfill: Authorized land waste disposal site that is located to minimize waste pollution from 
runoff and leaching. 

G. Recycling: The process of sorting, cleansing, treating, and reconstituting solid waste and other 
discarded materials for the purpose of using the altered form. Recycling does not include 
burning, incinerating, or thermally destroying waste. 

H. Return: To give back reusable items or unused products to vendors for credit. 

I. Reuse: A strategy to return materials to active use in the same or a related capacity. 

J. Salvage: To remove a waste material from the Project site to another site for resale or reuse by 
others. 

K. Source Separation: The act of keeping different types of waste materials separate beginning 
from the first time they become a waste. 

L. Toxic: Poisonous to living beings either immediately or after a long period of exposure. 

M. Trash: Any product or material unable to be reused, returned, recycled, or salvaged. 

N. Waste: Extra material or material that has reached the end of its useful life in its intended use. 
Waste includes all materials removed from the Project site to be land-filled, recycled, or 
salvaged for reuse. Pallets, containers, packaging and packing materials in which construction 
products are delivered to the Project site are considered waste materials. 

1.5      WASTE MANAGEMENT GOALS 
 
A. The Owner has established that as much as is economically feasible of the “waste” materials 

produced as a result of the Work, shall be employed, salvaged, reused, or recycled in order to 
minimize the impact of construction and demolition waste on landfills and reducing disposal 
costs. 

B. Contractor shall employ and encourage practices that ensure the generation of as little waste as 
possible due to error, poor planning, breakage, mishandling, contamination, or other factors. 
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C. Contractor is responsible for knowing and complying with regulatory requirements, including 
but not limited to Federal, State and local, pertaining to legal disposal of all construction waste 
materials. 

D. Contractor shall recycle and divert materials for secondary uses whenever economically 
feasible. 

E. Acceptable methods of diversion include: 
Recycling, reuse and salvage 
Donation to nonprofit organizations 
Removal from jobsite by staff or subcontractors for use (not disposal) 
Return to supplier 
Sale to organizations or individuals      

F. The Contractor shall develop a Construction and Demolition Waste Management Plan of non-
hazardous construction and demolition waste. The plan shall identify the materials to be 
diverted from disposal and define the materials to be separated on-site or off-site. Calculations 
can be done by weight or volume, but must be consistent throughout. 

1.6      SUBMITTALS 
 
A. Waste Management Plan: A Project-specific plan for the collection, transportation, and 

disposal of the waste generated at the construction site, shall be submitted for approval within 
14 calendar days after notice to proceed, or prior to any waste removal, whichever occurs first.  
The approved Plan shall be distributed to all subcontractors and the owner and will not relieve 
the Contractor’s responsibility for compliance with applicable environmental regulations.   

An example template is included as “Appendix A” to this section. 

1. The Waste Management Plan shall include the following: 

a. Identify each type of waste material produced as a result of the Work on the Project 
Site. 

b. Identify each type and quantity of demolished and waste material intended to be 
recycled, salvaged or reused. 

c. Identify material separation requirements. 

e. Identify location of temporary on-Site storage for recycled and reused materials. 

f. Identify final destination means of transportation for each recycled and reused 
material. 

h. Identify the name/phone number of the Contractor’s on-site coordinator of the Waste 
Management Plan. 

i. Indicate permit or license and the location of the municipal solid waste landfills and 
other disposal area(s) to be used. 

j. List of materials that cannot be recycled or reused. 

 
B. Construction Waste Management Closeout Documentation: Submit the following upon 

the completion of The Work and prior to final payment: 

a. A Summary of Solid Waste Disposal and Diversion (refer example template 
“Appendix B”) prepared and maintained through Project duration, demonstrating that 
100% of all non-hazardous construction wastes were recycled, salvaged or disposed 
of properly and includes as a minimum the following information: 
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1. Dates 

2. Materials Description and Quantity 

3. Indicate whether recycled, salvaged, reused of sent to landfill for disposal. 

4. Destination or Name and location of accepting facility. 

b. Copies of all receipts, manifests, weight tickets, and other documentation that 
identify all materials recycled, salvaged, land-filled or incinerated. 

PART 2 - PRODUCTS 
Not used 

PART 3 – EXECUTION 

3.1   GENERAL 
A. Implement the Waste Management Plan as approved by the City of Austin Project Manager. 

Provide handling, containers, storage, signage, transportation, and other items as required to 
implement Waste Management Plan during the entire duration of the Contract. 

 
B. Satisfy the requirements outlined in Subsection 1.5, Waste Management Goals. 

3.2   WASTE MANAGEMENT PLAN IMPLEMENTATION 
A. Plan Coordinator: Designate an on-site party (or parties) responsible for instructing workers, 

overseeing implementation and documenting results of the Waste Management Plan for the 
Project. 

B. Plan Distribution: Provide copies of the Waste Management Plan to the Contractor's 
superintendent, each Subcontractor, the Owner, and the Engineer. 

C. Meetings: Include Construction Waste Management in progress meetings to maintain the Plan 
for achieving the owners waste management goals: 

D. Carefully order materials to avoid over supply. 

E. Protect materials from contamination during handling, storage and transport to meet the 
requirements of the accepting facilities. 

F. Assign and label a specific area to facilitate separation of materials for potential recycling, 
salvage, reuse, return and disposal. This area shall be kept neat and clean and clearly marked 
in order to avoid contamination of materials.  

3.3   RECYCLING REQUIREMENTS 
A. Materials: In general the contractor is encouraged to recycle the following types of construction 

waste materials generated during the course of this project, that are not salvaged or reused: 

a. Asphalt concrete pavement. 

b. Concrete materials. 

c. Metals, including the following. 

i. Banding straps. 
ii. Reinforcing steel. 
iii. Iron. 
iv. Steel pipe. 
v. Galvanized steel pipe. 
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d. Clean dimensional lumber. 

e. Wood crates and pallets. 

f. Glass and glass containers. 

g. Plastics. 

h. Electrical wiring. 

i. Cardboard, paper, and packaging. 

j. Beverage containers. 

B. Methods: The following recycling methods, or a combination of, may be used. 
1. On-site separation: Each material to be recycled shall be separated at the Project site 

and delivered to the recycling markets or directly from the Project site. 

a. If on-site separation method is used, designate a specific area or areas to facilitate 
separation of materials for potential reuse, salvage, recycling, and return. 

b. Maintain recycling and waste bin areas neat and clean and clearly marked, both in 
Spanish and in English, in order to avoid co-mingling of materials. 

c. Protect materials from contamination. 
 

2. Off-site separation: Materials to be recycled are delivered unsorted from the Project site 
to a materials recovery facility or transfer station where recyclable materials are 
separated from other waste. 

a. Contractor shall verify that the entity responsible for the off-site separation has a 
market for all materials required to be recycled from the Project site. 

b. The same Submittals procedures shall apply. 

c. Protect materials from contamination. 

3.4  REUSE 
A. Contractor is encouraged to reuse as many demolished and waste materials as possible. 

 
B. Reuse of waste materials includes the following: 

a. Salvaging materials scheduled for disposal. 

b. Off-Site storage of waste materials for future reuse by Contractor on other projects. 

c. Returning unused and reusable materials, packaging and pallets, to vendor. 

e. Assemble designated reuse items in a single location safe from damage, for review and 
approval by the owner’s representative. 

3.5  SALVAGE 
A. Salvage Guidelines: 

1. The contractor is encouraged to salvage as many items as deemed economically 
possible, considering reduction of land filling fees and possible use by others. 

2. Assemble potentially salvageable items in one area and donate or sell to the public after 
review by the City of Austin Project Manager. 

3. All proceeds from the sale of salvaged items shall go to the contractor. 
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Appendix A. Sample Construction Waste Management Plan 
 

 
Construction Waste Management Plan 

 
Project: 
Contractor: 
Date: 
Contact: 
Phone: 
Prepared by: 
 
Complete all sections below that are required by or pertinent to this project as outlined 
in the Construction Documents.  

 
I.      Coordination and Training 
 

a. Name of Contractor’s representative responsible for CWM implementation & coordination. 
 

b.  Describe method(s) of waste recycling management – on-site and/or off-site. 
 

c. Describe how Contractor’s staff and subcontractors will be informed regarding proper 
recycling and separation procedures 

d. Describe and/or show on an attached site map where the temporary waste material storage 
area(s) will be located, and how will contamination of separated waste materials will be 
prevented? 

 
II.   Waste Minimization 
 

a. What waste minimization techniques will be employed during the construction phase? 
              
              
               
               

 
b. Which employees and / or subcontractors will be involved with each technique?  

             
             
             
      

Diversion Goal: Recycle, reuse and/or salvage as much  
land-clearing and construction waste as is economically feasible. 
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III.     Construction Waste Analysis (including site / land-clearing materials, as 

applicable) 

a. Diverted Materials: For each material anticipated to be reused or recycled (diverted 
from the landfill), provide information to complete the table below. (Note: Whenever 
possible, attempt to use or donate construction waste materials rather than recycling.) 

 

Material or Item 
Storage Method 

(roll-off, bin, area, 
on pallet, etc.) 

Quantity estimate (no., 
linear ft., square ft., 

etc.) 

Proposed  
Recipient 

    
    
    
    
    
    
    

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

Add rows (or paper pages) as required 
 

b. Landfill: For construction phase trash and materials / items that will not be diverted, 
complete the following table:  

 
Quantity estimate  

(weight or volume) 

Number and 
size of roll offs 

anticipated 
Proposed landfill site 
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Appendix B. Summary of Solid Waste Disposal and Diversion 
Project name       Project Number      
Contractor Name      License Number     
Contractor Address           
 

Solid Waste 
Material 

Recycled, 
Reused, 
salvaged or 
disposed 

Date 
Material 
Disposed 
or 
diverted 

Amount 
Disposed/ 
Diverted 
(Ton or cubic 
yd.) 

Municipal 
Solid Waste 
Facility 
(Name, 
address, 
Phone) 

Recycling/Reuse 
Facility 
Name Address 
Phone 

Comment 
(If disposed state 
why not diverted) 

Vegetation  
 

     

Soil  
 

      

Trench spoils 
 

      

Rock       

Asphalt       
Concrete       
Metal       
Wood       
Debris       
Glass       
Trash       
Other       
       
       
       
       
       
       
       
       
       

 
Signature      Date     
 
  
 
                      Page / of / total pages 
 
END SECTION 01505.3 
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Division 1 General Requirements 
CONSTRUCTION INDOOR AIR QUALITY 

MANAGEMENT PLAN 
Section 01510 

 
 

PART 1 – GENERAL 
 
1.1     RELATED DOCUMENTS 
 

A.  Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

 
1.2     SUMMARY 
 

A. This Section includes requirements for construction indoor air quality, including: 

1. Construction Indoor Air Quality Management Purpose 
2. Construction Indoor Air Quality Procedures 
3. Construction Indoor Air Quality Submittals 

B. This section includes references to the following external documents: 
 

1. “IAQ Guidelines for Occupied Buildings Under Construction”, Sheet Metal and Air 
Conditioning Contractors’ National Association (SMACNA), www.smacna.org, (703) 803-
2980. 

2. “ANSI/AHSRAE 52.2-1999: Method of Testing General Ventilation Air-Cleaning Devices 
for Removal Efficiency by Particle Size”, American Society of Heating, Refrigerating and 
Air-Conditioning Engineers (ASHRAE), www.ashrae.org, (800) 527-4723. 

 
1.3    PURPOSE 
 

A. The intent of Construction IAQ (Indoor Air Quality) management is to reduce indoor air 
quality problems resulting from the construction process in order to help sustain the health 
and well-being of construction workers and building occupants. 

 
1.4    PROCEDURES 
 

A. The Contractor shall make every effort to reduce pollutants throughout the construction 
process in order to achieve compliance with IAQ testing maximum concentrations discussed 
below. The most significant method for achieving success is through source control, that is: 

1. Install products and materials that are low- or zero-VOC, do not contain added 
formaldehyde, and are free of particulates 

2. Request in-factory flush-out from manufacturers wherever possible, to flush out 
pollutants before products arrive at the site 

B. The Contractor shall adopt an IAQ management plan to protect the HVAC system during 
construction, control pollutant sources, and interrupt contamination pathways. 

C. Contractor shall sequence the installation of materials to avoid contamination of absorptive 
materials such as insulation, carpeting, ceiling tile, and gypsum wallboard. 
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D. Temporary HVAC units (independent of permanent ductwork and distribution systems) are 
recommended as the optimal method for achieving the Construction IAQ requirements. This 
allows permanent HVAC equipment to be fully protected. If contractor is utilizing permanent 
HVAC equipment for fresh air, heating, or cooling during construction, all air intakes shall be 
protected from incoming construction debris. Contractor shall use filtration media in all 
permanent air handling equipment during construction, and replace this media immediately 
before occupancy. 

1. Regularly occupied spaces: Filtration media during and after construction shall have a 
Minimum Efficiency Reporting Value (MERV) of 13 as determined by ANSI/ASHRAE 52.2-
1999. Obtain a diagram from MEP Engineer indicating location of all regularly occupied 
spaces. 

2. All other spaces: Filtration media during and after construction shall have a Minimum 
Efficiency Reporting Value (MERV) of 8 as determined by ANSI/ASHRAE 52.2- 1999. 

E. The Contractor shall employ Green Housekeeping methods wherever practicable. 

1. Use non-toxic cleaners per Green Seal:  http://www.greenseal.org/  

2. Conserve energy by shutting off lights and HVAC in all areas except those currently 
being cleaned. 

 
 
1.5     SUBMITTALS 
 

A.  With first Application for Payment, the General Contractor is to submit a draft Construction 
IAQ Management Plan. Architect will return plan with revisions or approval, to be 
resubmitted as many times as necessary for Architect’s final approval. The plan shall be 
divided into 6 parts, addressing each of the following topics per “IAQ Guidelines for 
Occupied Buildings Under Construction”, Sheet Metal and Air Conditioning Contractors’ 
National Association (SMACNA);  http://www.smacna.org/  ; (703) 803-2980. The plan shall 
also include requirements described in “Procedures” above. 

1.   HVAC protection 
2.   Source Control 
3.   Pathway Interruption 
4.   Housekeeping 
5.   Filter Maintenance Schedule 
6.   Scheduling 

B.  With subsequent Applications for Payment, the General Contractor is to submit 
documentation of IAQ procedures as follows: 

1.  Provide cut sheets of filtration media used during construction with MERV values 
highlighted (per ANSI/ASHRAE 52.2-1999). Fresh clean filters must be installed 
immediately prior to occupancy. 

 
 

 
END  

http://www.greenseal.org/
http://www.smacna.org/
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Division 1 General Requirements 

PUBLIC SAFETY AND CONVENIENCE 
Section 01550 

 
PART 1 - GENERAL 
1.1   Related Documents: 

Drawings and general provisions of Contract, including General Conditions, Section 00700, 
and Supplemental General Conditions, Section 00810, and Division 1 requirements.  

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1   General 

CONTRACTOR shall maintain reasonable local vehicular and pedestrian dust free traffic, 
including use of driveways, to proceed safely with minimum inconvenience, except during 
actual construction operations.  CONTRACTOR provided flaggers shall assist traffic when a 
street is operating under a single lane.  Two-way traffic shall be maintained at all other 
times unless otherwise authorized by Owner.  

CONTRACTOR shall provide, at the work zone location during temporary traffic control 
installation, a designated Competent Traffic Control Person to ensure compliance with the 
traffic control plans and the provisions of the Contract.   Training Certificates for the 
designated Competent Person shall be provided with submittals at the Precon.  Training 
certificates for competent persons shall be good for four (4) years from the date of training.  
After such time the competent person must show that additional training or re-certification 
has been completed  to maintain competent person status. 

CONTRACTOR shall maintain a smooth and safe ride for traffic by placing steel plates with 
Asphaltic concrete berms, temporary fill or bridging and temporary surfacing with cold or 
hot-mix Asphaltic concrete paving in accordance with applicable City Standards.   

Sidewalks shall not be obstructed, except by special permission of Owner or E/A.  Access to 
private dwelling and to commercial establishments shall be provided at all times.  

CONTRACTOR shall plan and execute his operations in a manner that will cause a minimum 
interference with traffic.  The CONTRACTOR shall place and maintain in good condition, 
standard barricades at each end of the Project and at other locations where traffic is 
rerouted or blocked from using regular traffic lanes.  Barricades and warning signs shall be 
in accordance with Texas Manual on Uniform Traffic Control Devices (MUTCD) and the City 
of Austin Transportation Criteria Manual.   

Signs, barricades and warning devices informing public of construction features shall be 
placed and maintained by the CONTRACTOR who shall be solely responsible for their 
maintenance. 

Unless otherwise specified elsewhere in Division 1, neither explosives nor blasting shall be 
permitted on this Project. 

 

3.2  Traffic Control 

3.2.1  It shall be the sole responsibility of the CONTRACTOR to furnish, install, maintain and 
remove barricades, detour signs, warning signs, lights and all regulatory traffic 
control devices of the size and type specified, at locations indicated, or as directed or 
approved by the OWNER in accordance with the  Texas Manual on Uniform Traffic 
Control Devices, (MUTCD), Part VI, Traffic Control for Street and Highway 
Construction and Maintenance Operations and the City of Austin Transportation 
Criteria Manual. Upon phase completion, the Contractor shall immediately revise the  
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temporary traffic devices to reflect the next phase or if the project is complete 
remove them from the public right of way.  

3.2.2 Throughout the life of the Contract, all existing roads and Traffic Control devices 
included in the Work shall be maintained by the CONTRACTOR to a condition, in the 
opinion of the OWNER, which is equal to or better than that which existed when Work 
commenced.  Maintenance of existing roads and devices shall take priority over all 
other Work items and shall be subject to a seven-day-a-week, 24-hours-per-day 
time frame.  The CONTRACTOR shall  provide a smooth and safe riding surface for all 
vehicles along the route of this Project.  This could include, but not be limited to, 
small cars, motorcycles, mopeds and bicycles.  If the condition of the street surface 
deteriorates, for any reason, CONTRACTOR shall take necessary steps to insure 
immediate restoration. 

3.2.3  During construction of streets, drainage, and utility projects, if conditions of existing 
street surface require maintenance to upgrade from their state when the Work 
began, a separate pay item may be included in Bid. Otherwise, maintenance work 
will not be paid for directly but will be considered subsidiary to various Bid items of 
this Contract. 

3.2.4  In the event that CONTRACTOR fails, in opinion of OWNER, to maintain a smooth 
surface for public comfort, fails to provide ingress and egress to private property, 
and/or does not provide and maintain proper traffic control devices, OWNER may 
provide these services and deduct any cost thereof, including overtime and 
administrative expenses, from all estimates thereafter due the CONTRACTOR.  Such 
action by the OWNER shall not relieve the CONTRACTOR of his liability to protect the 
public at construction site. Owner may also assess an investigation fee, as 
established by separate Fee Ordinance, for violations resulting in more than one 
deficiency report issued to Contractor. 

3.2.5  A permit must be obtained from Texas Department of Transportation (TxDOT), prior 
to Work being performed on state highway routes passing through the City. 

3.2.6 CONTRACTOR shall notify the Owner’s Representative, Police Department, Fire 
Department, EMS, and Right of Way Management Division at least seven Calendar 
Days in advance of beginning proposed Work, with intention to close or partially 
block any street or any part thereof, or of any construction affecting free flow of 
traffic. The CONTRACTOR shall plan and  adequately provide barricades and warning 
devices. The same parties shall be notified when normal traffic flow is restored. 

3.2.7  Should the CONTRACTOR, in his operations, reduce an existing two-way roadway to 
less than 20 feet in width, CONTRACTOR shall provide a route through or around the 
narrowed area as approved by Owner or E/A. 

3.2.8 The CONTRACTOR’s Flaggers shall be required any time it is necessary for the 
CONTRACTOR's equipment to move into or across an open traffic lane, or at other 
such times as directed by  the Owner’s Representative.  A flagger shall be utilized to 
aid exit of hauling equipment from open traffic lanes to the Work area, and entry of 
hauling equipment from Work area to open traffic lanes.  Flaggers shall be dressed 
and conduct operations in accordance with Texas Manual on Uniform Traffic Control 
Devices and the Transportation Criteria Manual. Flagging operations shall be the sole 
responsibility of the CONTRACTOR. 

3.2.9  The CONTRACTOR and Subcontractors shall confine their activities to the immediate 
area of the construction site and provide the following: 

a. Appropriate temporary fences, barricades, and/or Metal Beam Guard Fence if 
required, for site work involving excavation, utility extensions, remote 
construction work or other circumstances involving safety of public or 
protection of the work in progress. 
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b. Warning lights at open trenches, excavations, etc., during hours from dusk to 
dawn each day.  Protection of  structures, utilities, sidewalks, pavements, and 
other facilities immediately adjacent to excavations, from damages caused by 
settlement, lateral movement, undermining, washout and other hazards. 

3.3 Spoil Disposal 

CONTRACTOR may make other arrangements for spoil disposal subject to E/A evaluation of 
the CONTRACTOR-supplied proof that the Owner(s) of the proposed site(s) has a valid fill 
permit issued by the appropriate governmental agency.  Finally, the CONTRACTOR shall 
submit a haul route plan including a map of the proposed route(s) for the E/A and Owner’s 
approval. 

3.4 Restoration 
 

3.4.1 In order to minimize environmental and potential flood impacts, the sum of the 
amount of trench opened in advance of the completed line and the amount of trench 
left unfilled at any time shall be restricted to one (1) full block or 300 linear feet, 
whichever is less. 

3.4.2 Restoration shall be an on-going process during construction operations and shall 
immediately precede completion of construction of each successive section of the 
line, which shall not exceed 1,200 linear feet without approval of the E/A. 

3.5 Street Markers and Traffic Control Signs  

It shall be responsibility of the CONTRACTOR to remove, preserve and reset, as required, 
Street Marker and Traffic Control Signs that are within construction limits to the line and 
heights as described in Texas Manual on Uniform Traffic Control Devices before any 
sidewalks or street excavation is begun.  Signs shall not be laid on the ground.  No payment 
will be made for this work but shall be considered subsidiary to the various Bid items.  
Traffic Sign Activity Section of the Transportation Department (457-4850) shall be notified a 
minimum of five Working Days prior to completion of the Project so that signs may be 
checked for damage.  Any damage to signs or posts shall be paid for by the CONTRACTOR. 

3.6  Burning Permit 

Open burning within City limits will not be allowed.  Trench burning shall require a permit 
from the Fire Marshal.  Burning permits outside City limits shall be obtained from the 
appropriate authority. 

The CONTRACTOR shall secure and pay for all burning permits. 

3.7 Driveways  

Unless otherwise indicated, the approach grade of existing driveways shall be modified as 
indicated and as directed by the Owner’s Representative.  The OWNER will contact property 
owners whose driveways require grade modification beyond street right-of-way and the 
OWNER will obtain their concurrence for approach grade modification.  Within the right-of-
way, all driveways shall be replaced with concrete driveways.  Outside the right-of-way, 
when approach grade modifications are required, flexible base shall be placed by the 
CONTRACTOR to resurface existing dirt or gravel driveways; asphalt and concrete drives 
shall be replaced in kind by the CONTRACTOR.  Excavation, Flexible Base, Portland Cement 
Concrete and Asphaltic Concrete, used for driveways as prescribed above shall not be 
measured for payment but shall be considered subsidiary to various Bid items in the 
Contract unless payment is included as a separate Contract pay item. 

3.8 Removal or Relocation of Fences and Sprinkler Systems  

Removal or relocation of privately owned fences and sprinkler systems not specified in Bid, 
and within public right-of-way is the primary responsibility of the property owner.  OWNER 
will cause property owners to be aware of any known conflicts and encourage them to make 
desired adjustments in advance of construction.  In the event the property owner does not, 
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or will not, make adjustments necessary for construction of improvements to be made under 
this Contract, CONTRACTOR, after receiving written approval from the OWNER, shall remove 
those portions that interfere with the Work, as follows: 

3.8.1  Fences shall be disassembled, by hand, into hand manageable sizes and placed on 
the private property. 

3.8.2 For sprinkler systems, the CONTRACTOR, after assuring that electrical and/or 
mechanical controls are disconnected, shall remove sprinkler heads, valves, controls, 
and any other miscellaneous items, including distribution pipe, or wire, saw cut from 
the system.  The CONTRACTOR shall present these materials to the property owner.  
Where piping is cut, the pipe shall be permanently capped or plugged, unless 
otherwise directed by the OWNER. 

Work for removal or relocation of fences and sprinkler systems shall not be paid for directly 
but shall be subsidiary to the various Bid items. 

End 
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05-02-2016 Page 1 Facility Startup/Commissioning 

PART 1: GENERAL 
 
1.1 Scope 
 

Provide all necessary water, equipment and labor required for calibration, 
setting and testing as described herein or otherwise required.  All tests are to 
be witnessed by the Owner and designated representative.  Give written 
notification of the tests at least seven days prior to the desired date to 
perform the tests.  Repair or replace all defective material, equipment or 
workmanship disclosed as a result of these tests at no cost to Owner. 

 
1.2 Records 
 

Provide the Owner with a typed record of all tests including the piece of 
equipment tested, the date and time of day tested, weather conditions; and 
tests values and results. 

 
 
PART 2: PRODUCTS 
 

No products are required by this Section of the Specifications. 
 
 
PART 3: EXECUTION 
 
3.1 Documents Required On Hand For Site Inspection: 

 
1. Design plans and specifications. 
2. Complete set of approved O&M manuals/submittals.  
3. Mechanical and electrical as-built drawings, pump curves, wiring and 

control schematics. 
4.  Spare Parts. 
5.  Copy of recorded easements or plat. 
 
Contractor shall provide manufacturers data sheets for each piece of 
equipment on site.  Data sheets are to be completed and submitted with 
written notification requesting equipment testing. Data sheets shall be 
submitted for the following: 

 
Equipment 
 

1. Mechanical screen  
2. Package WWTP 
3. Filter  
4. Chemical Valve Vault  
5. Chemical Feed Systems (2) 
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6. Chemical Storage Tanks (2) 
7. Chlorine Contact Basin gates and wiers 
8. NPWS 
9. Cascade structure Meter and wier 

 
Electrical and Mechanical 

 
1. Flow Equalization Air Supply Blower Motor Unit 
2. Flow Equalization Air Supply Electrical Control Console 
3. Main Aeration Air Supply Blower Motor Units 
4. Main Aeration Air Supply Blower Electrical Control Console 
5. Equalization Diffuser 
6. Driver Unit/Motor  
7. Equalization Pumps/Motors 
8. Equalization Diffuser 
9. Airlift Pumps 
10. Generator/Auto Transfer Switch/RTU 

 
3.2 INSPECTION DATA SHEET: To be filled out by Contractor. 
 

Site: 
 
A.  Chain link fence?   [ Y/N ]  
B.  Barbed wire 45° angle around entire perimeter? [ Y/N ] 
C.  Check diagonal horizontal bracing.  [ acceptable/unacceptable ] 
D.  Decorative fence?  [ Y/N ] 
E.  Check decorative fence welds.  [ acceptable/unacceptable ] 
F.  Seven (7) foot overall height?  [ Y/N ] 
G.  Eighteen (18) inch wide mow strip?  [ Y/N ]      
H. Access Road? [ Y/N ] 
I. Access road accessible for a semi truck with tank trailer for chemical 

and sludge pumping? [ Y/N ]  
J. One (1) foot wide ribbon curb? [ Y/N ]   
K. Concrete tire stops? [ Y/N ]  
L. Chemical Feed suppliers letter on file?  [ Y/N ] 
M. WWTP sign bolted to gate? [Y/N ]     
N. Correct emergency phone number and WWTP number? [ Y/N ]   
O. Jib crane with chain hoist? [ Y/N ]   
P. Gate operating and locking mechanism with pad lock. [ Y/N ] 
Q. Easements staked and pinned?  [ Y/N ] 
R. Washed landscape gravel one and one half (1&1/2) inch in diameter 

six (6) inches deep on water permeable weed-proof fabric installed on 
two (2) inch bed of compacted sand.  [ Y/N ]. 

S. Handicap parking space marked and signage, doors and hatches keyed 
properly. 
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Notes:             
            
             
 
WWTP: 
 
A. Metal (nuts, bolts, washers, guide rails, supports, pump lifting cable, 

anchor bolts, etc.) 304 stainless steel?  [ Y/N ] 
B. Coating inside and out?  [ Y/N ] 
 
Notes:             
            
             
Piping and Valves: 
 
A. Watts reduced pressure backflow prevention system #995 (RPZ) with 
freeze proof  cover installed?  [ Y/N ] 
B. Hose bib with back flow preventer installed?  [  Y/N ] 
 
Miscellaneous Electrical Materials: 
 
A. Contractor data sheet correct per site and submittals?  [ Y/N ] 
B. Equipment and material installed per contract drawings?  [ Y/N ] 
C.  Installed per NEC?  [ Y/N ] 
D.  Underground Conduit in red concrete?  [ Y/N ] 
 
Notes:             
            
             
 
Electrical System: 

 
A. Disconnect(s) padlockable in on and off positions?  [ Y/N ] 
B. Power Distribution 

1. Power wiring/conductors COA color code compliance (refer to 
specs)? [Y/N] 

2. Main power feeders, bus & devices correct rating per drawings?  
[ Y/N ] 

C. Incoming voltmeter operates properly. [ Y/N ] 
 

Voltmeter Readings: 
   

VAB      
VAC      
VCA      
VAN      
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VBN      
VCN      
 

D.  Meter Reading ____________and Number____________ 
E.  Utility Name_____________ and Emergency Phone 

Number____________ 
 
Notes:             
            
             
 
Verify Wiring And Equipment Is Tagged According To Schematics. 
 

 Verify pump nameplate data [    ], motor starter overload heaters [    ]. 
 
Flame Retardant Material Installed In Conduit Seal Offs? [Y/N] 
 
Spare Parts: 
 
F.  A. Tool box?   [ Y/N ] 
G.  B. Mechanical spare parts?  [ Y/N ] 
H.  C. Electrical spare parts?  [ Y/N ] 
I.  Complete Operation and Maintenance Manuals?  [ Y/N ] 
J.  Grab lifting device?  [  Y/N ] 
K.  Spare pump?  [ Y/N ] 
L.  Spare pump tested?  [ Y/N ] 
M.  Hatch key for wet well and valve vault?  [ Y/N ] 
 
Notes:             
            
             
 

3.3 Functional Tests for Control System Contractor to perform test and City 
of Austin representative to witness test.  Electrical and or I&C subcontractor 
shall provide point list for commissioning inspectors review and approval.  
Once approved contractor to develop a check list for testing each point. 

 
3.4 Functional Testing of Pumping System 
 

The following tests are to be performed after the functional tests for the 
control system. 

 
Contractor is responsible for supplying enough water for the tests.  
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3.5 Generator Testing  
 

Contractor shall provide backup that the generator set can run all LS pumps 
at one time in addition to the maximum amount of equipment at the 
wastewater treatment plant (per design) simultaneously.   
 
The following tests are to be performed after the generator manufacturer has 
completed check out of the emergency generator system and has determined 
it is ready for operation. 

 
1. With all pumps in off mode, turn off Utility power to the entire station 

and wastewater treatment plant. 
 
The generator should start.  
The transfer switch should transfer to generator power. 
Check and record voltage readings. 

 
VAB      
VAC      
VCA      
VAN      
VBN      
VCN      
 

Verify Emergency Power and Generator Run RTU alarm inputs are lit. 
 
Put all pumps in automatic mode 
Apply 4-20 mA signal to pump controller to lead pump start setpoint. 
Lead Pump should start. 
Apply 4-20 mA signal to pump controller to lag pump start setpoint. 
Lag Pump should start. 
Apply 4-20 mA signal to pump controller to lag-lag pump start 
setpoint. 
Lag-lag Pump should start. 
Reduce 4-20 mA signal to pump controller to lag-lag pump off 
setpoint. 
Lag-lag pump should stop. 
Reduce 4-20 mA signal to pump controller to lag pump off setpoint. 
Lag pump should stop. 
Reduce 4-20 mA signal to pump controller to lead pump off setpoint. 
Lead pump should stop. 
All pumps should be stopped. 
 
Perform with wastewater plant and filters in operation 
 

2.  
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Restore Utility power to the station and wastewater treatment plant. 
 

The transfer switch should return to normal power after a time delay. 
Verify Emergency Power RTU alarm input light goes out and Generator 
Run RTU alarm input remains on while generator is running. 
Return to normal set at 30 minutes. 

 
3. With all pumps connected and in auto mode complete the following: 

 
Apply 4-20 mA signal to pump controller to lead pump, lag pump and 
lag-lag pump start setpoints. 
Lead, lag and lag lag pumps should start. 
Simulate a power fail to the station by turning the main breaker off 
and make the generator “pick up” the running pumps.   
Verify no breakers trip due to inrush.  (This is verifying the transfer 
switch in phase monitor.) 

 
Perform with wastewater plant and filters in operation 

 
4. Restore power to the station and the wastewater treatment plant. 

 
5. The generator should cool down after a time delay and stop. 

Cool down set at     minutes. 
Verify Generator Run RTU alarm input light goes out. 

 
6. Verify O&M manual generator documentation. 

 
3.6 RTU Testing 
 

1. Notification for inspection and start-up must be given at least seven 
(7) days in advance to allow for database programming of the Lift 
Station Telemetry System at Walnut.  A communication link cannot be 
established until this programming is done. 

 
2. Verify communication link between the station and the Lift Station 

Telemetry System and Wastewater Treatment Plant Telemetry System 
at Walnut. Link should communicate real time data and experience no 
communication fails for at least 24 hours prior to inspection and start-
up. 

 
3. Once communications has been established, simulate all alarms and 

verify that each is communicated to the Lift Station Telemetry System 
and Wastewater Treatment Plant Telemetry System at Walnut Creek. 
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3.7      RTD Testing 
 
 Verify RTD element is installed in cabinet, connected to RTU, and 

shows temperature at Walnut Creek Treatment Plant SCDA top end is 
comparable to cabinet temperature at time of test. 

 
3.7 Performance Inspection       

 
(Contractor to perform test and City of Austin representative to 
witness) 

 
A. It is intended that the contractor has completed and 

documented the above power and controls testing and 
calibrations form.  Subsequently, the contractor shall schedule 
start-up and inspection with the City’s Representative.  
Contractor shall have above documentation present at start-up 
inspection.  Witnessed start-up and inspection shall consist of 
going through the above power and control operations in the 
presence of the City’s representative. 
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PART 1:  GENERAL 
 
1.1 Description of Requirements 
 

This Section specifies the requirements for final acceptance of a lift station for 
operation and maintenance by the City of Austin Water Utility in the following 
categories: (1) Electric and Telephone Service Transfer, (2) Operation and 
Maintenance Manuals, (3) Record Drawings, (4) Easements, (5) Chemical 
Supply, (6) Spare Parts, (7) Punch List. 

 
A. Electric and Telephone Service Transfer 

 
1. It is the responsibility of the contractor and or developer to 

transfer electric and telephone service to the City of Austin 
Water Utility. 

 
2. The City of Austin Water Utility will not accept service transfer 

until all construction punch list items are corrected and all other 
associated project closeout requirements are met. 

 
3. Contact Ellery Studivant at (512) 972-0610 with the existing 

service address and account number to arrange the transfers for 
electric and telephone services.  

 
B. Operation and Maintenance Manuals 

 
1. Refer to Specification 1730, Part 4 Deliverables. 

 
C. Record Drawings 

 
1. Two (2) full size and Two (2) half size bond copies and Two (2) 

CDs each with a bookmarked pdf compilation of all the drawings 
must be delivered to the City of Austin Water Utility 
representative of lift stations at 625 E. 10th Street, Waller Creek 
Center as outlined in Specification          01730.  Also refer to 
Specification 10730, Part 3 for “as built” drawing requirements. 

 
D. Easements 

 
1. All required easements (site and access road) must be recorded 

and three (3) recorded copies delivered to the City of Austin 
Water Utility representative of lift stations at 625 E. 10th Street, 
Waller Creek Center.  Corner pins shall be set marking easement 
boundaries. 
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E. Warranties and Maintenance Bonds:   
 

1. Submit specific warranties, workmanship/maintenance bonds, 
maintenance agreements, final certifications and similar 
documents. 
 

F. Releases:   
 

1. Obtain and submit releases enabling the Owner’s full, 
unrestricted use of the Work and access to services and utilities.  
Where required, include occupancy permits, operating 
certificates and similar releases. 

 
G. Chemical Supply 

 
1. Contractor shall supply full tank(s) of specified chemical(s) for 

chemical feed systems and odor control as specified on the 
drawings. 

 
H. Spare Parts 

 
1. All spare parts identified in each individual specification must be 

inventoried and provided to Lift Station Operations. 
 

I. Punch List 
 

1. All items identified for correction must be completed before 
retainage invoice will be processed for payment. 

 
J.  A certified pump draw down test and head pressure test must be 

performed by the pump supplier company.  Certification must be on 
official pump company stationary, dated, and signed by individual who 
performed tests.  Results must be submitted to the Facility Engineering 
Division prior to final acceptance of the lift station. 

 
K. A full tank of fuel for the generator shall be supplied by the contractor 

and/or the developer. 
 
PART 2:  PRODUCTS - NOT USED 

PART 3:  EXECUTION 
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3.1 Prerequisites for Substantial Completion 
 

A. General.  Complete the following before requesting the Engineer’s 
inspection for certification of substantial completion, either for the 
entire Work or for portions of the Work.  List known exceptions in the 
request. 

1. In the progress payment request that coincides with, or is the 
first request following, the date substantial completion is 
claimed, show either 100% completion for the portion of the 
Work claimed as “substantially complete”, or list incomplete 
items, the value of incomplete work, and reasons for the Work 
being incomplete. 

2. Include supporting documentation for completion as indicated in 
these contract documents. 

3. Advise Owner of pending insurance change-over requirements. 

4. Submit specific warranties, workmanship/maintenance bonds, 
maintenance agreements, final certifications and similar 
documents. 

5. Obtain and submit releases enabling the Owner’s full, 
unrestricted use of the Work and access to services and utilities.  
Where required, include occupancy permits, operating 
certificates and similar releases. 

6. Submit record drawings and operation and maintenance 
manuals. 

7. Deliver tools, spare parts, extra stocks of material and similar 
physical items to Owner. 

8. Make the final change-over of locks and transmit key to the 
Owner.  Advise the Owner’s personnel of the change-over in 
security provisions.  (Where applicable.) 

9. Complete start-up testing of systems, and instruction of the 
Owner’s operating and maintenance personnel.  Discontinue or 
change over and remove temporary facilities and services from 
the project site, along with construction tools and facilities, 
mock-ups, and similar elements. 

10. Complete final cleaning up requirements, including touch-up 
painting of marred surfaces. 

11. Touch-up and otherwise repair and restore marred exposed 
finishes. 
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B. Inspection Procedures.  Upon receipt of the Contractor’s request for 
inspection, the Engineer will either proceed with inspection or advise 
the Contractor of unfilled prerequisites. 

1. Following the initial inspection, the Engineer will either prepare 
the certificate of substantial completion, or will advise the 
Contractor of work which must be performed before the 
certificate will be issued.  The Engineer will repeat the inspection 
when requested and when assured that the Work has been 
substantially completed. 

2. Results of the completed inspection will form the initial “punch-
list” for final completion. 

3.2 Prerequisites for Final Completion 

A. General.  Complete the following before requesting the Engineer’s final 
inspection for certification of final completion, and final payment as 
required by the General Conditions.  List known exceptions, if any, in 
the request. 

1. Submit the final payment with final releases and supporting 
documentation not previously submitted and accepted.  Include 
certificates of insurance for products and completed operations 
where required. 

2. Submit an updated final statement, accounting for final 
additional changes to the Contract Sum. 

3. Submit a copy of the Engineer’s final punch-list of itemized work 
to be completed or corrected, stating that each item has been 
completed or otherwise resolved for the acceptance and has 
been endorsed and dated by the Engineer. 

B. Reinspection Procedure.  The Engineer will reinspect the Work upon 
receipt of the Contractor’s notice that the work, including punch-list 
items resulting from earlier inspections, has been completed, except 
for these items whose completion has been delayed because of 
circumstances that are acceptable to the Engineer. 

1. Upon completion of reinspection, the Engineer will either prepare 
a certificate of final completion, or will advise the Contractor of 
work that is incomplete or of obligations that have not been 
fulfilled, but are required for final completion. 

2. If necessary, the reinspection procedure will be repeated. 
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3.3 Closeout Procedures 

A. General Operating and Maintenance Instructions.  Arrange for each 
installer of operating equipment and other work that required regular 
or continuing maintenance, to meet at the site with the Owner’s 
personnel to provide necessary basic instruction in the proper 
operations and maintenance of the entire Work.  Where installers are 
not experienced in the required procedures, include instruction by the 
manufacturer’s representatives. 

1. As part of this instruction, provide a detailed review of the 
following items: 

a. Maintenance manuals 
b. Record documents 
c. Spare parts and materials 
d. Tools 
e. Lubricants 
f. Fuels 
g. Identification systems 
h. Control sequences 
i. Hazards 
j. Cleaning 
k. Warranties, bonds, maintenance agreements and similar 

continuing commitments 
 

2. As part of this instruction for operating equipment, demonstrate 
the following procedures: 

a. Start-up 
b. Shut-down 
c. Emergency operations 
d. Noise and vibration adjustments 
e. Safety procedures 
f. Economy and efficiency adjustments 
g. Effective energy utilization 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. This section specifies requirements for operation and maintenance 
manuals for all equipment incorporated into the project. 

1.2 SUBMITTALS 

A. Operation and Maintenance Manuals: Furnish manuals explaining the 
proper installation, operation, and maintenance requirements for each 
piece of equipment used. 

PART 2 - PRODUCTS 

2.1 FORMAT 

A. Organize operating and maintenance data into suitable sets of 
manageable size.  Bind data into individual binders properly identified 
and indexed.   

B. Provide each manual with a project name, address, phone number, 
volume number, number of volumes in the set, date and a complete 
index for all volumes in the set in each volume.  The index shall 
indicate the volume and section for each piece of equipment. 

C. Manual to be 8.5 x 11 inches.  Drawings shall be 11 x 17 folded to 8.5 
x 11.  The manual shall be a maximum of 4” thick.  If 8.5 x 11 or 11 x 
17 is not practical, drawings may be inserted into an envelope into the 
appropriate section. 

D. Materials in manuals shall be suitable for photographic reproduction.  
Where copies of identical material are included, clarity and quality of 
copies shall be equal to the original, square to the page.  Faxed copies 
will not be accepted. 

E. Manuals shall be customized to describe the equipment actually 
furnished.  Manufacturer’s pre-printed literature may be accepted 
provided it has been modified by underlining the specific model used. 

F. Divide manuals into sections organized by the process functional area 
in order of the flow through the plant. 
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G. The front of each section shall have a cover sheet indicating the 
contractor performing the installation, local supplier’s name, address 
and phone number of each piece of equipment in the section. 

H. In addition to drawings supplied in the equipment sections, provide an 
additional, legible copy of all vendor supplied drawings for each piece 
of equipment in a separate binder and included as a drawing volume in 
the O&M manual set. 

2.2 BINDERS 

A. Bind each set of data in a hard cover, heavy-duty, 3-ring, vinyl-
covered binder, with pocket folders for folded sheet information.  Mark 
the appropriate identification on both front and spine of each binder.  
Each binder shall have an index outlining all information in the set of 
volumes. 

2.3 CONTENTS 

A. The O&M manuals shall contain complete information on all 
mechanical, electrical, and instrumentation equipment used including, 
but not limited, to the following. 

1. Written description of the sequence of operation.  Provide 
written instructions (with control diagrams and other 
information if necessary) on the normal operation of the 
complete system. 

2. Detailed description of the function of each principal component 
in the system.  Provide a written description of the individual 
components function in the overall operation outline. 

3. Test procedures and factory test results if required.  Provide a 
copy of all factory tests performed and a copy of the test 
results, and performance curves, where applicable. 

4. Bill of material detailing the model, rating and size of each 
specific component used in the installation.  Provide a list of 
equipment used in the installation.  List shall detail the tag 
name used in the installation, model number, ratings, serial 
numbers, motors, electrical apparatus and instrumentation, and 
enough information to purchase a replacement. 

5. Safety precautions.  List personnel hazards and equipment or 
product safety precautions for all operating conditions. 

6. Maintenance instructions and manufacturer’s recommended 
preventative maintenance frequency.  Include information which 
will give step by step instructions to isolate and determine the 
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problem.  Also include manufacture’s recommended routine 
maintenance and include recommended frequency. 

7. Recommended calibration instructions and frequency.  
Instructions shall provide detailed description of the procedure 
to calibrate the unit. 

8. Emergency shutdown and troubleshooting guide.  Provide 
information to shutdown and startup the equipment under 
emergency situations. 

9. List of all protective relays, breaker types, cable and fuse sizes 
and setting (where applicable). 

a. Protective Relays.  Provide information on the relay type 
used and time current curves. 

b. Breakers.  Provide catalog numbers and breaker trip 
curves. 

c. Cables.  Provide cable size, cable type and length of each 
cable installed. 

d. Power Fuses.  Provide fuse catalogue number, rating and 
fuse curve. 

10. Documentation of field functional tests and performance test 
described in the specifications. 

a. Include the test results and calibration reports of all 
equipment. 

11. Renewal Parts Bulletin 

a. Include parts lists pertinent to the components used in 
the installation. 

12. Manufacturer’s recommended spare parts 

a. Include lists of spare parts required for maintenance and 
items are subject to wear or breakage. 

13. Calibration data sheet including set points. 

a. Include all calibration data sheets, as outlined in 
Calibration and Testing Section. 

14. Outline, cross section, and assembly drawings; engineering 
data; and wiring diagrams. 

15. Certified pump curves, if applicable. 

16. Copies of Warranties 

17. The operation and maintenance manuals shall be in addition to 
any instructions or parts list packed with or attached to the 
equipment when delivered. 
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2.4 DRAWINGS 

A. Updated Contract Drawings to reflect “as built” conditions 

B. Vendor shop drawings for all equipment installed. 

C. Electrical wiring diagrams 

2.5 DELIVERABLES 

A. Upon approval, submit two (2) hard bound Operation and Maintenance 
Manuals (including contract and as built vendor drawings, and one 
reproducible set of record drawings) to the Engineer. 

B. Each hard copy shall include a CD with bookmarked pdf file of all data 
contained in the Manual. 

PART 3 - EXECUTION – NOT USED 

 

END OF SECTION 
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 Division 1      General Requirements 
 Prohibition of Asbestos Containing Materials 

Section 01900 
 

 
 
ARTICLE 1 - GENERAL 
 
1.1  RELATED DOCUMENTS 
 

The following documents are a part of this section: 
 
All documents in Bidding Requirements, Contract Forms and Conditions of the Contract. 
 
Other sections of Division 1 - General Requirements apply to this section. 

 
1.2  DESCRIPTION AND INTENT OF THE WORK 
 

No asbestos containing material (ACM) shall be brought onto the Project site, and/or incorporated into the 
Project construction without the written consent of the OWNER.  Any asbestos containing material found at 
any time including after contract completion, to have been brought onto the site or incorporated into the 
Project construction by the CONTRACTOR, or any Subcontractors, Sub-Subcontractors or Suppliers, shall be 
removed and disposed of in accordance with the then current governmental regulatory standards. 

 
All costs associated with the inspection, sampling, testing, removal and disposal of ACM as described above 
shall be paid by the CONTRACTOR. 

 
1.3  DEFINITIONS 
 

ASBESTOS:  The asbestiform varieties of serpentine (chrysotile), riebeckite (crocidolite) cummingtonite-
grunerite (amosite), anthophyllite, actinolite and tremolite. 
 
ASBESTOS CONTAINING MATERIAL (ACM):  Any material containing more than one percent (1%) by 
weight of asbestos of any type or mixture of types. 
 
ASBESTOS CONTAINING BUILDING MATERIAL (ACBM):  Any material used in the construction of, or 
incorporated into the construction of, any building that contains more than one percent (1%) by weight of 
asbestos of any type or mixture of types. 
 
MSDS: A material safety data sheet (MSDS) is a form containing data regarding the properties of component   
substances that comprise a manufactured product. They are a basic hazard communication tool that gives 
details on chemical and physical dangers, safety procedures, and emergency responses for chemicals. 

 
1.4  QUALITY ASSURANCE 
 

PROHIBITION OF ASBESTOS CONTAINING MATERIALS 
 

The E/A has been instructed to not permit any asbestos containing materials to be specified, requested or 
approved for use in conjunction with this Project. 
 

 
The E/A has signed the following: 

 
A. 01900A Statement of Non-Inclusion of Asbestos Containing Material (E/A, Prior to Design):  

stating that the Engineer/Architect shall not specify, request or approve any ACM in this Project 
without prior written approval of OWNER. 

 
B.  01900B Statement of Non-Inclusion of Asbestos Containing Material (E/A, After Design):  stating 

that the Engineer/Architect has not specified, requested or approved any ACM in this Project 
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without the prior written approval of the OWNER, and that any ACM allowed in this Project is 
identified in the Statements. 

 
These Statements are included in the Construction Documents. 

 
ASBESTOS CONTAINING MATERIALS PROHIBITED FROM SITE   

 
No asbestos containing materials will be permitted as part of the Project construction.  The following list is 
intended to be used as a general guide to show which types of materials are suspected to contain 
asbestos: 

 
• Cement Pipes • Elevator Brake Shoes 
• Cement Wallboard • HVAC Duct Insulation 
• Cement Siding • Boiler Insulation 
• Asphalt Floor Tile • Breeching Insulation 
• Vinyl Floor Tile • Ductwork Flexible Fabric Connections 
• Vinyl Sheet Flooring/vinyl wall 

coverings 
• Cooling Towers 

• Flooring Backing • Pipe Insulation (corrugated air-cell, block, etc.) 
• Construction Mastics (floor tile, 

carpet, ceiling tile, etc.) 
• Heating and Electrical Ducts 

• Acoustical Plaster • Electrical Panel Partitions 
• Decorative Plaster / stucco • Electric Cloth 
• Textured Paintings/Coatings • Electric Wiring Insulation 
• Ceiling Tiles and Lay-in Panels • Chalkboards 
• Spray-Applied Insulation • Roofing Shingles / tiles / membranes 
• Blown-in Insulation • Roofing Felt 
• Fireproofing Materials • Roof Coatings 
• Taping Compounds (thermal) • Base Flashing 
• Packing Materials (for wall/floor 

penetrations) 
• Thermal Paper Products 

• High Temperature Gaskets • Fire Doors 
• Laboratory Gloves • Caulking/Putties 
• Fire Blankets • Adhesives / mastics 
• Fire Curtains • Wallboard 
• Elevator Equipment Panels • Joint Compounds 
 • Spackling Compounds 
 • Laboratory hoods/tabletops 
 • CMU block fill materials 
 
If any of these suspect materials are specified for use on the Project, and if they do not have specific 
labelling identifying them as asbestos free, then the CONTRACTOR shall notify the OWNER 
immediately.  Laboratory analysis of the material by an OWNER-approved laboratory shall be 
performed at CONTRACTOR's expense in order to warrant that the material does not contain 
asbestos.  A copy of the package labelling or results of laboratory testing must be provided to the 
OWNER prior to inclusion of the specified material during construction. Contractor’s construction 
submittals must include MSDSs for all new materials used in construction of buildings, facilties and 
infrastructure.  
 

1.5  SUBMITTALS 
 

NON-USE OF ASBESTOS AFFIDAVITS 
 

At the time that the CONTRACTOR signs the Agreement, they shall sign a Non-Use of Asbestos Affidavit 
(Contractor Prior to Construction), Contract Document 00680. This Affidavit certifies that the 
CONTRACTOR agrees that they will not allow any asbestos containing materials to be incorporated into 
the construction of the Project or allow any asbestos containing building materials on the site for which the 
OWNER has not given prior written approval. 

 
Prior to final payment, the CONTRACTOR will provide to the OWNER a Non-Use of Asbestos Affidavit 
(Contractor After Construction), Contract Document 00681. This Affidavit certifies that the CONTRACTOR 
did not allow asbestos containing materials to be incorporated into the construction or allowed any 
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asbestos containing building materials on the site for which the OWNER of the Project did not give prior 
written approval. 

 
ASBESTOS CONTAINING MATERIALS:  When any asbestos containing materials are used on the 
Project, provide the following information: 
 
A detailed description of the material containing the asbestos. 
 
The type and percent of asbestos contained in the material. 
 
The quantity of the materials used, including the square footage, or in the case of pipe insulation, the size 
and linear footage. 
 
A drawing showing the exact location of any asbestos containing materials. 
 
Final payment shall be withheld until the above described Affidavits, submittals and/or information are 
received and approved. 

 
END 
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Item No. 101S  
Preparing Right of Way  

101S.1  Description  

This item shall govern the preparation of the right of way for construction operations by 
removal and disposal of all obstructions from the right of way and from designated 
easements, where removal of such obstructions is not otherwise indicated as a separate 
pay item.  
 
Such obstructions shall be considered to include, but not be limited to, remains of houses not 
completely removed by others, foundations, floor slabs, concrete, brick, lumber, plaster, 
cisterns, water wells, septic tanks and drain fields, basements; abandoned utility pipes, 
conduits, underground service station tanks, fences, retaining walls, outhouses, shacks and 
all other debris.  
 
This item shall also include, but not be limited to, the removal of trees, stumps, roots, 
bushes, shrubs, curb and gutter, driveways, paved parking areas, miscellaneous stone, 
brick, sidewalks, drainage structures, manholes, inlets, abandoned railroad tracks, scrap 
iron, and all rubbish and debris whether above or below ground. Care should be taken to 
identify and protect existing infrastructure.  
 
This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text the inch-pound units are given preference followed by SI units shown within 
parentheses. 

101S.2  Submittals 

The submittal requirements of this specification item may include: 

A. A permit when utility adjustments are made in the right-of-way, and 
B. A plan for removal and deposition of all non-salvageable materials and debris. 

101S.3  Construction Methods  

Prior to commencement of this work, all required erosion controls and tree protection 
measures indicated on the Drawings shall be in place. The existing utilities shall be located 
and protected as specified in the Standard Contract Documents, Section 00700, "General 
Conditions" and/or as specified on the Drawings.  A permit shall be required when utility 
adjustments are to be made in preparation for construction in the right-of-way, as specified 
in Section 5.2.0 of the City of Austin Utilities Criteria Manual.  
 
Areas within the construction limits shall be cleared of all obstructions, abandoned 
structures, and other items as defined above. All vegetation, except trees or shrubs 
indicated for preservation, shall also be removed.  Trees and shrubs, which are scheduled 
for preservation, shall be carefully trimmed as directed and shall be protected from 
scarring, barking or other injuries during construction operations in accordance with Item 
No. 610S, " Preservation of Trees and Other Vegetation".  All exposed cuts over 2 inches 
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(50 millimeters) in diameter, exposed ends of pruned limbs or scarred bark shall be treated 
with an approved asphalt material within 24 hours of the pruning or injury. 
 
Construction equipment shall not be operated nor construction materials stockpiled under 
the canopies of trees, unless otherwise indicated on the Drawings and/or specified in the 
Contract Documents.  Excavation or embankment materials shall not be placed within the 
drip line of trees until tree wells are constructed. 
 
 
Culverts, storm sewers, manholes and inlets shall be removed in proper sequence for 
maintenance of traffic and drainage. 
 
Unless otherwise indicated on the Drawings and/or Contract Documents, all underground 
obstructions, stumps and roots shall be removed to the following depths: 

 
1.  In areas to receive 6 inches (150 mm) or more embankment, a minimum of 12 inches 

(300 mm) below natural ground. 
 
2. In areas to receive less than 6 inches (150 mm) of embankment, a minimum of 18 

inches (450 mm) below the lower elevation of embankment, structure or excavation. 
  
3.  In areas to be excavated a minimum of 18 inches (450 mm) below the lower elevation 

of the embankment, structure or excavation. 
 
4. In all other areas, a minimum of 12 inches (300 mm) below natural ground. 

 
Holes remaining after removal of all obstructions, objectionable material, trees, stumps, etc. 
shall be backfilled with select embankment material and compacted by approved methods. 
 
When a utility in service conflicts with the construction, it shall be modified as specified in the 
Standard Contract Documents, Section 00700, "General Conditions" and/or as specified on 
the Drawings. 
 
Where an abandoned underground piped utility is found, it shall be cut and plugged with 6 
inches (150 mm) of concrete (in accordance with Specification Item 403S, “Concrete for 
Structures”) brick and mortar (in accordance with Specification Item 506S, “Manholes”) or a 
precast stopper grouted in place. 
 
Material to be removed will be designated as salvageable or non-salvageable by the 
Engineer or designated representative prior to removal from the construction site by the 
Contractor.  All material, which is located within the public right-of-way and is declared by 
the Engineer as salvageable, will remain the property of the City of Austin and will be stored 
at the site or loaded on city trucks as directed by the Engineer.  All non-salvageable 
materials and debris shall become the property of the Contractor and shall be removed from 
the site and deposited at a permitted disposal site. 

101S.4  Measurement  

The preparation of right of way for new construction, when included in the contract as a pay 
item, will be measured by the acre (hectare: 1 hectare equals 2.471 acres), 100 foot (100 
feet equals 30.5 meters) stations or lump sum, regardless of the width of the right of way. 
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Measurement for payment will be made only on areas indicated and classified as "Preparing 
Right of Way". 

101S.5  Payment  

The work and material presented herein will not be paid for directly, but shall be included in 
the unit price bid for the item of construction in which this item is used unless specified as a 
separate pay item in the contract bid form.  When included for payment, it shall be paid for 
at the contract bid price for "Preparing Right of Way".  This price shall include full 
compensation for work herein specified, including the furnishing of all materials, equipment, 
tools, labor and incidentals necessary to complete the work. 
 
Payment, when included as a contract pay item, will be made under one of the following:  
 
Pay Item No. 101S-A:  Preparing Right of Way -  Per Acre. 
 
Pay Item No. 101S-B:  Preparing Right of Way -  Per 100 foot Station. 
 
Pay Item No. 101S-C:    Preparing Right of Way -   Per Lump Sum.  

 
End 

 
SPECIFIC CROSS REFERENCE MATERIALS 

 Specification 101S, “PREPARING RIGHT-OF-WAY” 
 

City of Austin Standard Contract Documents 
Designation                       Description 
00700                                General Conditions  
City of Austin Utilities Criteria Manual 
Designation                       Description 
Section 5.2.0 Permit for Excavation in the Public Right-of-Way  
City of Austin Standard Specifications 
Designation                       Description 
Item No. 110S                   Street Excavation 
Item No. 111S                   Excavation 
Item No. 120S                   Channel Excavation 
Item No. 132S                   Embankment 
Item No. 403S            Concrete for Structures 
Item No. 506S            Manholes 
Item No. 610S            Preservation of Trees and Other Vegetation 
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Item No. 102S 
Clearing and Grubbing 

102S.1 Description  

This item shall govern the removal and disposal of all trees, stumps, brush, roots, 
shrubs, vegetation, logs, rubbish and other objectionable material. 
 
This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text the inch-pound units are given preference followed by SI units 
shown within parentheses. 

102S.2  Submittals 

The submittal requirements of this specification item may include: 

A. A permit when utility adjustments are made in the right-of-way, and 
B. A plan for removal and deposition of all clearing and grubbing materials and 
         debris. 

102S.3 Construction Methods  

Prior to commencement of this work, all required erosion control and tree protection 
measures indicated on the Drawings shall be in place. The existing utilities shall be 
located and protected as specified in the Standard Contract Documents, Section 00700, 
"General Conditions" and/or indicated on the Drawings.  A permit shall be required 
when utility adjustments are to be made in preparation for construction in the right-of-
way, as specified in Section 5.2.0 of the City of Austin Utilities Criteria Manual.   
 
Areas within the construction limits indicated on the Drawings shall be cleared of all 
trees, stumps, brush, etc., as defined in section 102S.1; except trees or shrubs 
scheduled for preservation which shall be carefully trimmed as directed, in accordance 
with Item No. 610S, " Preservation of Trees and Other Vegetation" and shall be 
protected from scarring, barking or other injuries during construction operations.  All 
exposed cuts over 2 inches (50 millimeters) in diameter, exposed ends of pruned limbs 
or scarred bark shall be treated with an approved asphalt material within 24 hours of the 
pruning or injury. 
 
Construction equipment shall not be operated nor construction materials stockpiled 
under the canopies of trees, unless otherwise indicated on the Drawings and/or 
specified in the Contract Documents.  Excavation or embankment materials shall not be 
placed within the drip line of trees until tree wells are constructed. 
 
Within the construction limits or areas indicated, all obstructions, stumps, roots, 
vegetation, abandoned structures, rubbish and objectionable material shall be removed 
to the following depths: 
 
1.    In areas to receive 6 inches (150 mm) or more embankment, a minimum of 12 

inches (300 mm) below natural ground.  
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2.   In areas to receive embankment less than 6 inches (150 mm), a minimum of 18 
inches (450 mm) below the lower elevation of embankment, structure or 
excavation.  

3.    In areas to be excavated a minimum of 18 inches (450 mm) below the lower 
         elevation of the embankment, structure or excavation.   
4.   In all other areas a minimum of 12 inches (300 mm) below natural ground. 

Holes remaining after removal of all obstructions, objectionable material, trees, stumps, 
etc. shall be backfilled with select embankment material and compacted by approved 
methods.  All cleared and grubbed material shall be disposed of in a manner 
satisfactory to the Engineer or designated representative.  Unless otherwise provided, 
all materials as described above shall become the property of the Contractor and 
removed from the site and disposed of at a permitted disposal site. 
 
Burning materials at the site shall conform to Standard Contract Document Section 
01550, "Public Safety and Convenience". 

102S.4 Measurement  

"Clearing and Grubbing", when included in the contract as a pay item, will be measured 
by the acre (hectare: 1 hectare is equal to 2.471 acres), 100 foot (100 feet is equal to 
30.5 meters) stations or lump sum, regardless of the width of the right of way. 

102S.5 Payment 

 
The work and materials presented herein will not be paid for directly, but shall be 
included in the unit price bid for the item of construction in which this item is used, 
unless specified as a separate pay item in the contract bid form.  When included for 
payment, it shall be paid for at the unit bid price for "Clearing and Grubbing".  This price 
shall include full compensation for all work herein specified, including the furnishing of 
all materials, equipment, tools, labor and incidentals necessary to complete the Work. 
 
Payment, when included as a contract pay items, will be made under one of the 
following: 
 

Pay Item No. 102S-A: Clearing and Grubbing   Per Acre. 
Pay Item No. 102S-B: Clearing and Grubbing   Per 100 foot Station. 
Pay Item No. 102S-C: Clearing and Grubbing   Lump Sum. 

 
End 

 
SPECIFIC CROSS REFERENCE MATERIALS 

 Specification Item 102S, “CLEARING AND GRUBBING”  
City of Austin Standard Contract Documents 
Designation            Description 
00700                 General Conditions 
01550           Public Safety and Convenience  
City of Austin Utilities Criteria Manual 
Designation          Description 
Section 5.2.0        Permit for Excavation in the Public Right-of-Way        
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City of Austin Standard Specifications 
Designation              Description 
Item No. 110S         Street Excavation 
Item No. 111S           Excavation 
Item No. 610S    Preservation of Trees and Other Vegetation  

RELATED CROSS REFERENCE MATERIALS  
The Code of the City of Austin, Code of Ordinances, Volume 1 
Designation           Description 

Article 14-11-181  Permit Required 
Article 14-11-189  Conditions for Permit Issuance 
Article 14-11-190  Excavation Sequence and Permit Term  
City of Austin Standard Contract Documents 
Designation              Description 
01500                     Temporary Facilities  
City of Austin Standard Specifications 
Designation              Description 
Item No. 101S         Preparing Right of Way 
Item No. 104S           Removing Portland Cement Concrete 
Item No. 120S           Channel Excavation 
Item No. 132S           Embankment 
Item No. 201S     Subgrade Preparation 
Item No. 203S     Lime Treatment for Materials In Place 
Item No. 204S     Portland Cement Treatment for Materials In Place 
Item No. 230S     Rolling (Flat Wheel) 
Item No. 232S     Rolling (Pneumatic Tire) 
Item No. 234S     Rolling (Tamping) 
Item No. 236S     Rolling (Proof) 
Item No. 602S     Sodding for Erosion Control 
Item No. 604S     Seeding for Erosion Control 
Item No. 622S     Diversion Dike 
Item No. 628S     Sediment Containment Dikes  

 Item No. 642S     Silt Fence 
 

City of Austin Standard Details 
Designation               Description 
610S-1             Tree Protection Fence Locations 
610S-2             Tree Protection Fence, Type B Chainlink 
610S-3             Tree Protection Fence, Type B Wood 
610S-4             Tree Protection Fence, Modified Type A 
610S-5             Tree Protection Fence, Modified Type B 
621S-1             Diversion 
622S-1             Diversion Dike 
624S-1             Earth Outlet Sediment Trap 
 

RELATED CROSS REFERENCE MATERIALS-Continued 
 Specification 102S, “CLEARING AND GRUBBING” 

City of Austin Standard Details 
Designation               Description 
625S-1             Grade Stabilization Structure 
627S-1             Grass Lined Swale 
627S-2             Grass Lined Swale With Stone Center 
628S                    Triangular Sediment Filter Dike 
628S-1              Hay Bale Dike 
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629S-1              Brush Berm 
630S-1              Interceptor Dike 
631S-1              Interceptor Swale 
632S-1              Storm Inlet Sediment Trap 
633S-1              Landgrading 
634S-1              Level Spreader 
635S-1              Perimeter Dike 
636S-1              Perimeter Swale 
637S-1              Pipe Slope Drain (Flexible) 
637S-2              Pipe Slope Drain (Flexible) 
638S-1              Pipe Outlet Sediment Trap 
639S-1              Rock Berm 
641S-1              Stabilized Construction Entrance 
642S-1              Silt Fence 
643S-1              Stone Outlet Structure 
644S-1              Stone Outlet Sediment Trap  
Texas Department of Transportation: Standard Specifications for Construction and  
Maintenance of Highways, Streets, and Bridges 
Designation                 Description 
Item No. 100                Preparing Right of Way  
Item No. 110                Excavation 
Item No. 112                Subgrade Widening 
Item No. 132                Embankment 
Item No. 150                Blading 
Item No. 158                Specialized Excavation Work 
Item No. 160                Furnishing and  Placing Topsoil 
Item No. 164                Seeding for Erosion Control 
Item No. 204                Sprinkling 
Item No. 210                Rolling (Flat Wheel) 
 
Item No. 211                Rolling (Tamping) 
Item No. 213                Rolling (Pneumatic Tire) 
Item No. 260                Lime Treatment for Materials Used as Subgrade (Road Mixed) 
Item No. 265                Lime-Fly Ash (LFA) Treatment for Materials Used as Subgrade  
 
Texas Department of Transportation:  
Manual of Testing Procedures 
Designation                Description 
Tex-103-E                 Determination of Moisture Content of Soil Materials 
Tex-105-E                  Determination of Plastic Limit of Soils  
Tex-106-E                 Method of Calculating the Plasticity Index of Soils 
Tex-114-E                  Laboratory Compaction Characteristics and Moisture Density 
                                    Relationship of Subgrade & Embankment Soil 
Tex-115-E                  Field Method for Determination of In-Place Density of Soils and 
                                    Base Materials 
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Item No. 111S 
Excavation 

111S.1  Description  

This item shall govern: (1) the excavation and proper utilization or satisfactory disposal of all 
excavated materials, of whatever character, within the limits of the Work and (2) 
construction, compaction, shaping and finishing of all designated earthwork areas in 
accordance with the specification requirements outlined herein and in conformity with the 
required lines, grades and typical cross sections indicated on the Drawings or as directed by 
the Engineer or designated representative.  When not otherwise included in the Contract 
Documents, this item shall include the work described in Specification Item Nos. 101S, 
"Preparing Right of Way", No. 102S, "Clearing and Grubbing", No. 104S, "Removing 
Portland Cement Concrete", No. 132S "Embankment" and No. 201S, "Subgrade 
Preparation". 
 
This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text inch-pound units are given preference followed by SI units shown within 
parentheses. 

111S.2  Submittals 

The submittal requirements of this specification item may include: 

A. A permit when utility adjustments are made in the right-of-way,  
B. A plan for removal and deposition of all 'Waste' materials, and 
C. A Blasting Permit if blasting is required and allowed on the project. 

111S.3  Classification  

All excavation shall be unclassified and shall include all materials encountered regardless of 
their nature or the manner in which they are removed. 

111S.4  Construction Methods  

Prior to commencement of this work, all required erosion control and tree protection 
measures shall be in place.  The existing utilities shall be located and shall be protected as 
specified in the Standard Contracts Document Section 00700, "General Conditions" and/or 
indicated on the Drawings.  A permit shall be required when utility adjustments are to be 
made in preparation for construction in the right-of-way, as specified in Section 5.2.0 of the 
City of Austin Utilities Criteria Manual.   
 
Construction equipment shall not be operated nor construction materials stockpiled under 
the canopies of trees, unless otherwise indicated on the Drawings.  Excavation or 
embankment materials shall not be placed within the drip line of trees until tree wells are 
constructed, that conform to Specification Item No. 610S, “Preservation of Trees and Other 
Vegetation”. 
 
All excavation shall be performed as specified herein and shall conform to the established 
alignment, grades and cross sections indicated on the Drawings.  Suitable excavated 
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materials shall be utilized, insofar as practical, in constructing required embankments.  The 
construction of all embankments shall conform to Specification Item No. 132S, 
"Embankment".  No material shall be stockpiled within the banks of a waterway. 
 
Unsuitable excavated materials or excavation in excess of that needed for construction shall 
be known as "Waste" and shall become the property of the Contractor.  Unsuitable material 
encountered below the subgrade elevation in roadway cuts, when declared “Waste” by the 
Engineer or designated representative, shall be replaced with material from the roadway 
excavation or with other suitable material as approved by the Engineer.  It shall become the 
Contractor’s responsibility to dispose of this material off the limits of the right of way in an 
environmentally sound manner at a permitted disposal site. 
 
All blasting shall conform to the Provisions of the Standard Contract Document Section 
01550, "Public Safety and Convenience".  In all cases, a Blasting Permit must be obtained in 
advance from the City of Austin, Department of Public Works and Transportation. 

 
Adequate dewatering and drainage of excavation shall be maintained throughout the time 
required to complete the excavation work. 

111S.5  Measurement  

All accepted excavation will be measured by either Method A or B as follows: 
 

(1)   Method A   
 Measurement of the volume of excavation in cubic yards (cubic meters: 1 square 

meter is equal to 1.306 square yards) by the average end area methods.  Cross-
sectional areas shall be computed from the existing ground surface to the established 
line of the subgrade, as shown on typical sections in the Drawings, over the limits of 
the right of way or other work limits, including parkway slopes and sidewalk areas. 

 
(2)  Method B  
 Measurement of the volume of excavation in cubic yards (cubic meters: 1 square 

meter is equal to 1.306 square yards), based upon the average end area method 
taken from pre-construction cross sections and planned grades. The planned 
quantities for excavation will be used as the measurement for payment for this item. 

111S.6  Payment  

This item will be paid for at the contract unit bid price for "Excavation", as provided under 
measurement Method A or B as included in the bid.  The bid price shall include full 
compensation for all work herein specified including dewatering, drainage, subgrade 
preparation, unless otherwise indicated, and the furnishing of all materials, equipment, tools, 
labor and incidentals necessary to complete the work. 
 
Payment will be made under one of the following: 

 
Pay Item No. 111S-A:  Excavation   Per Cubic Yard. 
Pay Item No. 111S-B:  Excavation, Plan Quantity   Per Cubic Yard. 

 
 
End 
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SPECIFIC CROSS REFERENCE MATERIALS 

 Specification Item 111S, “EXCAVATION” 
 

City of Austin Standard Contract Documents 
Designation              Description 
00700                          General Conditions 
01550                          Public Safety and Convenience  
 
City of Austin Utilities Criteria Manual 
Designation                Description 
Section 5.2.0               Permit for Excavation in the Public Right-of-Way  
 
City of Austin Technical Specifications 
Designation                 Description 
Item No. 101S             Preparing Right of Way 
Item No. 102S             Clearing and Grubbing- 
Item No. 104S             Removing Portland Cement Concrete 
Item No. 132S             Embankment 
Item No. 201S            Subgrade Preparation 
Item No. 236S            Proof Rolling  
Item No. 610S       Preservation of Trees and Other Vegetation 
 
   

RELATED CROSS REFERENCE MATERIALS 
 Specification Item 111S, “EXCAVATION” 

 
 
City of Austin Standard Contract Documents 
Designation               Description 
01500                          Temporary Facilities  
 
City of Austin Standard Specifications 
Designation                 Description 
Item No. 120S             Channel Excavation 
Item No. 203     Lime Treatment for Materials In Place 
Item No. 204S       Portland Cement Treatment for Materials In Place 
Item No. 230S       Rolling (Flat Wheel) 
Item No. 232S       Rolling (Pneumatic Tire) 
Item No. 234S       Rolling (Tamping) 
Item No. 602S       Sodding for Erosion Control 
Item No. 604S       Seeding for Erosion Control 
Item No. 622S       Diversion Dike 
Item No. 628S       Sediment Containment Dikes  
Item No. 642S       Silt Fence  
 
City of Austin Standard Details 
Designation               Description 
No. 610S-1               Tree Protection Fence Locations 
No. 610S-2               Tree Protection Fence, Type B Chainlink 
No. 610S-3               Tree Protection Fence, Type B Wood 
No. 610S-4             Tree Protection Fence, Modified Type A 
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No. 610S-5               Tree Protection Fence, Modified Type B 
No. 621S-1               Diversion 
No. 622S-1               Diversion Dike 
No. 624S-1               Earth Outlet Sediment Trap 
No. 625S-1               Grade Stabilization Structure 
No. 627S-1               Grass Lined Swale 
No. 627S-2               Grass Lined Swale With Stone Center 
No. 628S                    Triangular Sediment Filter Dike 
 
City of Austin Standard Details 
Designation               Description 
No. 628S-1               Hay Bale Dike 
No. 629S-1               Brush Berm 
No. 630S-1               Interceptor Dike 
No. 631S-1               Interceptor Swale 
No. 632S-1               Storm Inlet Sediment Trap 
No. 633S-1               Landgrading 
No. 634S-1             Level Spreader 
No. 635S-1           Perimeter Dike 
No. 636S-1               Perimeter Swale 
No. 637S-1               Pipe Slope Drain (Flexible) 
No. 637S-2               Pipe Slope Drain (Flexible) 
No. 638S-1               Pipe Outlet Sediment Trap 
No. 639S-1               Rock Berm 
No. 641S-1               Stabilized Construction Entrance 
No. 642S-1               Silt Fence 
No. 643S-1               Stone Outlet Structure 
No. 644S-1               Stone Outlet Sediment Trap  
 
The Code of the City of Austin, Code of Ordinances, Volume 1 
Designation           Description 
Article 14-11-181  Permit Required 
Article 14-11-189  Conditions for Permit Issuance 
Article 14-11-190  Excavation Sequence and Permit Term  
 
Texas Department of Transportation: Standard Specifications for Construction and  
Maintenance of Highways, Streets, and Bridges 
Designation               Description 
Item No. 100               Preparing Right of Way  
Item No. 110               Excavation 
Item No. 112               Subgrade Widening 
Item No. 132               Embankment 
Item No. 150               Blading 
Item No. 158               Specialized Excavation Work 
Item No. 160               Furnishing and Placing Topsoil 
Item No. 164               Seeding for Erosion Control 
Item No. 204               Sprinkling 
Item No. 210               Rolling (Flat Wheel) 
Item No. 211               Rolling (Tamping) 
Item No. 213               Rolling (Pneumatic Tire) 
Item No. 260               Lime Treatment for Materials Used as Subgrade (Road Mixed) 
Item No. 265               Lime-Fly Ash (LFA) Treatment for Materials Used as Subgrade   
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Texas Department of Transportation: Manual of Testing Procedures 
Designation             Description 
Tex-103-E                   Determination of Moisture Content of Soil Materials 
Tex-104-E                   Determination of Liquid Limit of Soils 
Tex-105-E                   Determination of Plastic Limit of Soils  
Tex-106-E                   Method of Calculating the Plasticity Index of Soils 
Tex-114-E                   Laboratory Compaction Characteristics and Moisture- 
   Density Relationship of Subgrade & Embankment Soil 
Tex-115-E                   Field Method for Determination of In-Place Density of Soils 

   and Base Materials 
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Item No. 120S 
Channel Excavation 

120S.1  Description  

This item shall govern (1) excavation of channels within the limits indicated, regardless 
of the type of material encountered, (2) removal and proper utilization or otherwise 
satisfactory disposal of all excavated materials and (3) construction, shaping and 
finishing of all earthwork involved in conformity with the required line, grades and cross 
sections indicated.   

When not otherwise indicated, this item shall include the work described in 
Specification Item Nos. 101S, "Preparing Right of Way", No. 102S, "Clearing and 
Grubbing", No. 104S, "Removing Portland Cement Concrete" No. 132S, 
"Embankment" and No. 236S, “Proof Rolling”. 

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text inch-pound units are given preference followed by SI units 
shown within parentheses. 

120S.2  Submittals 

The submittal requirements of this specification item may include: 

A. A plan for removal and deposition of all 'Waste' materials, and 
B.   A Blasting Permit if blasting is required and allowed on the project. 

120S.3  Classification  

All channel excavation will be unclassified and shall include all materials encountered 
regardless of their nature or the manner in which they are removed. 

120S.4  Construction Methods  

Prior to commencing this work, all required erosion control and tree protection 
measures shall be in place and all existing utilities located and protected as specified 
in the Standard Contract Document Section 00700, "General Conditions" and/or 
indicated on the Drawings.  Construction equipment shall not be operated within the 
drip line of trees, unless otherwise indicated.  Construction materials shall not be 
placed under the canopies of trees.  Excavation or embankment materials shall not be 
placed within the drip line of trees until tree wells are constructed that conform to 
Specification Item No. 610S, “Preservation of Trees and Other Vegetation”. 

All channel excavation shall be performed as specified herein and shall conform to the 
established alignment, grades and cross sections.  When fill sections are required, 
Specification Item No. 132S, "Embankments" shall govern the construction method.  
Suitable excavated materials shall be utilized, insofar as practicable, in constructing 
the required embankments.  Precautions will be maintained at all times to protect all 
trees in the area of construction.  Where removal of trees is necessary, they shall be 
marked as directed by the Engineer or designated representative. 

Unsuitable excavated materials or excavation in excess of that needed for construction 
shall be known as "Waste" and shall become the property of the Contractor.   It shall 
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become the Contractor’s sole responsibility to dispose of this material off the limits of 
the right of way in an environmentally sound manner at a permitted disposal site.  

All blasting shall conform to the Standard Contract Document Section 01550, "Public 
Safety and Convenience".  In all cases, a Blasting Permit must be obtained in advance 
from the City of Austin Department of Public Works and Transportation. 

120S.5  Measurement  

Accepted channel excavation will be measured by either Method A or B as follows: 

A.   Method A  

 Measurement of the volume of excavation in cubic yard (cubic meters: 1 cubic 
meter is equal to 1.308 cubic yards) by the average end areas.  Cross-sectional 
areas shall be computed from the existing ground surface to the established final 
section indicated. 

B.   Method B  

Measurement of the volume of excavation in cubic yards (cubic meters: 1 cubic 
meter is equal to 1.308 cubic yards), based upon average end areas taken from 
preconstruction cross sections and planned grades.  The plan quantities for 
channel excavation will be used as the measurement for payment for this item.  

120S.6  Payment  

This item will be paid for at the contract unit bid price for "Channel Excavation", as 
provided under measurement Method A, or B and included in the bid.  The bid price 
shall include full compensation for furnishing all materials, equipment, tools, labor and 
incidentals necessary to complete the work. 

Payment will be made under one of the following: 
 

Pay Item No. 120S-A:  Channel Excavation  Per Cubic Yard. 
 
Pay Item No. 120S-B:  Channel Excavation, Plan Quantity  Per Cubic Yard. 

 
 
End 

 
 
 
 
 

SPECIFIC CROSS REFERENCE MATERIALS 
 Specification 120S, “CHANNEL EXCAVATION”  

City of Austin Standard Contract Documents 
Designation          Description 
00700                      General Conditions 
01500                      Temporary Facilities 
1550 Public Safety and Convenience 

 
  

SPECIFIC CROSS REFERENCE MATERIALS - Continued 
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 Specification 120S, “CHANNEL EXCAVATION” 
City of Austin Standard Specifications 
Designation             Description 
Item No. 101S         Preparing Right of Way 
Item No. 102S         Clearing and Grubbing 
Item No. 104S         Removing Portland Cement Concrete 
Item No. 132S         Embankment 
Item No. 201S       Subgrade Preparation 
Item No. 236S       Rolling (Proof) 
Item No. 610S  Preservation of Trees and Other Vegetation  

RELATED CROSS REFERENCE MATERIALS  
City of Austin Standard Contract Documents 
Designation           Description 
01500                      Temporary Facilities  
City of Austin Standard Specifications 
Designation             Description 
Item No. 111S         Excavation 
Item No. 203S  Lime Treatment for Materials In Place 
Item No. 204S       Portland Cement Treatment for Materials In Place 
Item No. 230S       Rolling (Flat Wheel) 
Item No. 232S       Rolling (Pneumatic Tire) 
Item No. 234S       Rolling (Tamping) 
Item No. 602S  Sodding for Erosion Control 
Item No. 604S  Seeding for Erosion Control 
Item No. 622S  Diversion Dike 
Item No. 628S  Sediment Containment Dikes  
Item No. 642S  Silt Fence  
City of Austin Standard Details 
Designation          Description 
No. 610S-1          Tree Protection Fence Locations 
No. 610S-2           Tree Protection Fence, Type B Chainlink 
No. 610S-3           Tree Protection Fence, Type B Wood 
No. 610S-4           Tree Protection Fence, Modified Type A 
No. 610S-5           Tree Protection Fence, Modified Type B 
No. 610S-6           Tree Protection, Tree  Wells 
No. 621S-1           Diversion 
No. 622S-1           Diversion Dike 
No. 624S-1          Earth Outlet Sediment Trap 
No. 625S-1           Grade Stabilization Structure 
No. 627S-1          Grass Lined Swale 
No. 627S-2           Grass Lined Swale With Stone Center 
No. 628S            Triangular Sediment Filter Dike 
No. 628S-1          Hay Bale Dike 
No. 629S-1        Brush Berm 
No. 630S-1          Interceptor Dike 
No. 631S-1           Interceptor Swale 
No. 632S-1           Storm Inlet Sediment Trap 
No. 633S-1           Landgrading 
No. 634S-1          Level Spreader 
No. 635S-1           Perimeter Dike 
No. 636S-1          Perimeter Swale 
No. 637S-1          Pipe Slope Drain (Flexible) 
No. 637S-2          Pipe Slope Drain (Rigid) 
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RELATED CROSS REFERENCE MATERIALS - Continued 
 Specification 120S, “CHANNEL EXCAVATION” 

City of Austin Standard Details 
Designation             Description 
No. 638S-1           Pipe Outlet Sediment Trap 
No. 639S-1           Rock Berm 
No. 641S-1           Stabilized Construction Entrance 
No. 642S-1          Silt Fence 
No. 643S-1          Stone Outlet Structure 
No. 644S-1           Stone Outlet Sediment Trap 

 
Texas Department of Transportation: Standard Specifications for  
Construction and Maintenance of Highways, Streets, and Bridges 
Designation            Description 
Item No. 100            Preparing Right of Way  
Item No. 110            Excavation 
Item No. 132            Embankment 
Item No. 158            Specialized Excavation Work 
Item No. 160            Furnishing and Placing Topsoil 
Item No. 164            Seeding for Erosion Control 
Item No. 204            Sprinkling 
Item No. 210            Rolling (Flat Wheel) 
Item No. 211            Rolling (Tamping) 
Item No. 213            Rolling (Pneumatic Tire) 
 
Texas Department of Transportation:  Manual of Testing Procedures 
Designation          Description 
Tex-103-E               Determination of Moisture Content of Soil Materials 
Tex-104-E               Determination of Liquid Limit of Soils 
Tex-105-E               Determination of Plastic Limit of Soils  
Tex-106-E               Method of Calculating the Plasticity Index of Soils 
Tex-114-E      Laboratory Compaction Characteristics and Moisture-Density 

Relationship of Subgrade & Embankment Soil 
Tex-115-E               Field Method for Determination of In-Place Density 
    of Soils and Base Materials 
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Item No. 130S 
Borrow 

130S.1  Description  

This item shall govern required excavation, removal and proper utilization of materials 
secured from sources, selected by the Contractor and approved by the Engineer or 
designated representative.  The compaction of embankments constructed from 
borrow as provided herein shall conform to the appropriate sections of Specification 
Item Nos. 132S, "Embankment" and 236S, “Proof Rolling”. 
 
Borrow will be used only when indicated on the Drawings or directed by the Engineer 
or designated representative and shall only be acquired from approved sources. 
 
This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text inch-pound units are given preference followed by SI units 
shown within parentheses. 

130S.2  Submittals 

The submittal requirements of this specification item may include: 

A. Identification of Class, source and characteristics (P.I., linear shrinkage, etc.) of 
proposed borrow material, and 

B. A plan for managing and maintaining borrow sites. 

130S.3  Materials  

All authorized borrow shall conform to one of the following classes: 
 
Class A (Select Borrow)   

Class A Borrow material shall consist of suitable granular material, free from 
vegetation or other objectionable matter and reasonably free from lumps of 
earth.  When tested by standard TxDOT laboratory methods Tex-105-E, Tex-
106-E and Tex-107-E, the Class A Select Borrow, shall meet the following 
requirements:  

 
The Liquid Limit shall not exceed 45 

The Plasticity Index shall not exceed 15 

The bar linear shrinkage shall not be less than  2 
 
Class B (Borrow)  

Class B Borrow material shall consist of suitable non swelling [i.e. soils with a 
plasticity index (P.I.) less than 20] earth material such as loam, clay or other 
such materials that will form a stable embankment. 

 
Class C (Topsoil)  

See Standard Specification Item No. 601S.3(A) 
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130S.4 Construction Methods  

Prior to commencing this work, all required erosion control and environmental 
measures shall be in place.  All suitable materials removed from excavations shall be 
used, insofar as practicable in the formation of embankments conforming to 
Specification Item No. 132S, "Embankment", as otherwise indicated on the Drawings 
or as directed by the Engineer or designated representative. The completed work 
shall conform to the established alignment, grades and cross section as shown on the 
Drawings. The additional material necessary to complete the work described above 
shall be "Borrow" of the class specified. 

 
The Contractor shall arrange for borrow from one of the following sources:  

1.    Existing borrow pit, 
2.    New borrow pit, or 
3.  Surplus excavated material from a site, with a site development permit. 

 
The Contractor shall notify the Engineer 3 weeks prior to opening a pit or any other 
borrow source to allow necessary testing for approval of materials.  All borrow sites 
shall comply with the requirements of the site development permit. 
 
During construction, borrow sources shall be kept drained to permit final cross 
sections to be measured, when required. 
 
Borrow sites shall be managed and maintained to minimize the impact of the 
appearance of the natural topographic features and at no time create a potential 
hazard to the public. 

130S.5  Measurement  

Borrow will be measured by the cubic yard (cubic meters: 1 cubic meter is equal to 
1.196 cubic yards) in its final position based upon the average end areas, calculated 
from pre-construction cross sections and plan grades.  The plan quantities for 
Borrow or Topsoil will be used as the measurement for payment for this item. 

130S.6  Payment  

All work performed as required herein and measured as provided under 
"Measurement" will be paid for at the unit bid price.  The bid prices shall include full 
compensation for furnishing all labor; all materials; all royalty and freight involved; all 
hauling and delivering on the road; and all tools, equipment and incidentals 
necessary to complete the work.  Payment will not be made for unauthorized work. 

Payment will be made under one of the following: 

Pay Item No. 130S-A:  Class A (Select Borrow), Plan Quantity Per Cubic Yard. 
Pay Item No. 130S-B:  Class B (Borrow), Plan Quantity  Per Cubic Yard. 
Pay Item No. 130S-T:  Class C (Topsoil), Plan Quantity   Per Cubic Yard. 

 

End 
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SPECIFIC CROSS REFERENCE MATERIALS 

 Specification 130S, “BORROW” 
 

 
City of Austin Standard Specifications 
Designation              Description 
Item No. 132S             Embankment 
Item No. 236S             Rolling (Proof)  
 
Texas Department of Transportation: Manual of Testing Procedures 
Designation              Description 
Tex-105-E                   Determination of Plastic Limit of Soils  
Tex-106-E                   Method of Calculating the Plasticity Index of Soils 
Tex-107-E                   Determination of Bar Linear Shrinkage of Soils 
 
 

RELATED CROSS REFERENCE MATERIALS 
 Specification 130S, “BORROW”  

 
City of Austin Standard Contract Documents 
Designation               Description 
00700                          General Conditions  
 
City of Austin Standard Specifications 
Designation                 Description 
Item No. 101S             Preparing Right of Way 
Item No. 102S             Clearing and Grubbing 
Item No. 110S             Street Excavation 
Item No. 111S             Excavation 
Item No. 230S             Rolling (Flat Wheel) 
Item No. 232S             Rolling (Pneumatic Tire) 
Item No. 234S             Rolling (Tamping) 
Item No. 602S      Sodding for Erosion Control 
Item No. 604S       Seeding for Erosion Control 
Item No. 610S       Preservation of Trees and Other Vegetation 
Item No. 622S       Diversion Dike 
Item No. 628S       Sediment Containment Dikes  
Item No. 642S       Silt Fence  
 
City of Austin Standard Details 
Designation                Description 
No. 610S-1              Tree Protection Fence Locations 
No. 610S-2               Tree Protection Fence, Type B Chainlink 
No. 610S-3               Tree Protection Fence, Type B Wood 
No. 610S-4               Tree Protection Fence, Modified Type A 
No. 610S-5               Tree Protection Fence, Modified Type B 
No. 621S-1               Diversion 
No. 622S-1               Diversion Dike 
No. 624S-1              Earth Outlet Sediment Trap 
No. 625S-1             Grade Stabilization Structure 
No. 626S-1               Grass Lined Swale 
No. 627S-1               Grass Lined Swale With Stone Center 
No. 628S                 Triangular Sediment Filter Dike 
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No. 628S-1               Hay Bale Dike 
No. 629S-1              Brush Berm 
No. 630S-1              Interceptor Dike 
No. 631S-1              Interceptor Swale 
No. 632S-1              Storm Inlet Sediment Trap 
No. 633S-1               Landgrading 
No. 634S-1              Level Spreader 

 
City of Austin Standard Details 
Designation               Description 
No. 635S-1              Perimeter Dike 
No. 636S-1              Perimeter Swale 
No. 637S-1               Pipe Slope Drain (Flexible) 
No. 637S-2               Pipe Slope Drain (Flexible) 
No. 638S-1               Pipe Outlet Sediment Trap 
No. 639S-1               Rock Berm 
No. 641S-1              Stabilized Construction Entrance 
No. 642S-1               Silt Fence 
No. 643S-1               Stone Outlet Structure 
No. 644S-1               Stone Outlet Sediment Trap 
 
 
Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 
Designation               Description 
Item No. 100               Preparing Right of Way  
Item No. 110               Excavation 
Item No. 132               Embankment 
Item No. 158               Specialized Excavation Work 
Item No. 160               Furnishing and Placing Topsoil 
Item No. 164               Seeding for Erosion Control 
Item No. 204               Sprinkling 
Item No. 210               Rolling (Flat Wheel) 
Item No. 211               Rolling (Tamping) 
Item No. 213               Rolling (Pneumatic Tire) 
 
 
Texas Department of Transportation: Manual of Testing Procedures 
Designation              Description 
Tex-103-E                   Determination of Moisture Content of Soil Materials 
Tex-104-E                   Determination of Liquid Limit of Soils 
Tex-114-E                   Laboratory Compaction Characteristics and Moisture- 
   Density Relationship of Subgrade & Embankment Soil 
Tex-115-E                   Field Method for Determination of In-Place Density 
   of Soils and Base Materials 
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Item No. 132S  
Embankment  

132S.1  Description  

This item shall govern the placement and compaction of suitable materials obtained from 
approved sources for utilization in the construction of street or channel embankments, berms, 
levees, dikes and structures.  When not otherwise included in the Contract Documents or 
indicated on the Drawings, this item shall include the work described in Specification Item 
Nos. 101S, "Preparing Right of Way", 102S, "Clearing and Grubbing", 104S, "Removing 
Portland Cement Concrete", 201S, "Subgrade Preparation" and No. 236S, “Proof Rolling. 
 
This specification is applicable for projects or work involving either inch-pound or SI units. 
Within the text inch-pound units are given preference followed by SI units shown within 
parentheses. 

132S.2  Submittals 

The submittal requirements of this specification item may include: 

A. A plan identifying source, material type, classification and characteristics (P.I., optimum 
moisture-density, etc.)  of the proposed embankment material,  

B. Type and size of equipment proposed to produce the required compaction, and 
C.  Compaction (Density-moisture, etc) test results for in-place embankment layers. 

132S.3  Construction Methods  

A.  General  

Prior to the placement of any embankment, all tree protection and tree wells and erosion 
control devices shall be in place and all operations involving Standard Specification Item 
No. 101S, "Preparing Right of Way" and/or Standard Specification Item No. 102S, 
"Clearing and Grubbing" shall have been completed for the areas over which the 
embankment is to be placed.  Stump holes or other small excavations encountered 
within the limits of the embankments shall be backfilled with suitable material and 
thoroughly tamped by approved methods before commencement of the embankment 
construction.   
 
The area of embankment placement shall be proof rolled (Specification Item No. 236S, 
“Proof Rolling”) and any unstable or spongy areas shall be undercut and backfilled with 
suitable material or otherwise mechanically manipulated and compacted by approved 
methods.  Where shown on the Drawings or required by the Engineer or designated 
representative, the ground surface thus prepared shall be compacted by sprinkling and 
rolling.  The surface of the ground, including those plowed and loosened or roughened 
by small washes, shall be restored to approximately its original slope and the ground 
surface thus prepared shall be compacted by sprinkling and rolling. 
 
Construction equipment shall not be operated within the drip line of trees, unless 
otherwise indicated.  Construction materials shall not be stockpiled under the canopies 
of trees.  Excavation or embankment materials shall not be placed within the drip line of 
trees until tree wells are constructed in accordance with Item No. 610S, "Preservation of 
Trees and Other Vegetation". 
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Unless otherwise indicated on the Drawings and with the exception of rock, the surface 
of the ground of all unpaved areas, which are to receive embankment, shall be loosened 
by scarifying or plowing to a depth of not less than 4 inches (100 mm).  The loosened 
material shall be re-compacted with the new embankment as hereinafter specified. 
 
The surface of hillsides, which are to receive embankment, shall be loosened, by 
scarifying or plowing, to a depth of not less than 4 inches (100 mm) and benches 
constructed before the embankment materials are placed.  The embankment shall then 
be placed in layers, as hereinafter specified, beginning at the low side with partial width 
layers and increasing the widths of the layers as the embankment is raised.  The 
material, which has been loosened during preparation of the original ground surface, 
shall be re-compacted simultaneously with the embankment material placed at the same 
elevation. 
 
Where embankments are to be placed adjacent to or over existing roadbeds, the 
roadbed slopes shall be plowed or scarified to a depth of not less than 6 inches (150 
mm) and the embankment along the roadbed slopes shall be built up in successive 
layers, as hereinafter specified, to the elevation of the old roadbed.  Then, if specified, 
the top surface of the old roadbed shall be scarified to a minimum depth of 6 inches (150 
mm) and re-compacted along with the next layer of the new embankment.  The total 
depth of the scarified and added material shall not exceed the permissible layer depth, 
specified hereinafter. 
 
Trees, stumps, roots, vegetation or other unsuitable materials shall not be placed in 
embankment. 
 
All embankment shall be constructed in layers approximately parallel to the finished 
grade and unless otherwise indicated, each layer shall be so constructed as to provide a 
uniform slope of 1/4 inch per foot (20 mm per meter) from the centerline of the roadbed 
to the outside.  In the case of superelevated curves, each layer shall be constructed to 
conform to the specified superelevation or cross slope. 
 
The embankment shall be continuously maintained at its finished section and grade until 
that portion of the work is accepted.  After completion of the embankment to the finished 
section and grade, the Contractor shall proof roll the subgrade or finished grade in 
accordance with Specification Item No. 236S, "Proof Rolling".  Any unstable or spongy 
areas shall be undercut and backfilled with suitable material or otherwise mechanically 
manipulated and compacted by approved methods. After acceptance of the 
embankment, re-vegetation activities shall commence immediately to minimize the soil 
loss and air pollution. 

B.  Earth Embankments  

Earth embankments shall be defined as embankments composed of soil material other 
than rock and shall be constructed of acceptable material from approved sources. 
 
Unless directed otherwise, earth embankments shall be constructed in successive 
layers, with a thickness of 8 inches (200 mm) or less in loose measure, for the full width 
of the individual cross section and in a length that is best suited to the sprinkling and 
compaction methods utilized. 
 
Minor quantities of rocks with a maximum dimension of 4 inches (100 mm) may be 
incorporated in the earth embankment layers, provided that the rock is not placed 
immediately adjacent to structures. 
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Each layer of embankment shall be uniform as to material type and classification, 
density and moisture content before beginning compaction.  Where layers of unlike 
materials abut each other, each layer shall be feathered on a slope of 1:20 or the 
materials shall be so mixed as to prevent abrupt changes in the soil.  Any material 
placed in the embankment by dumping in a pile or windrows shall not be incorporated in 
a layer in that position. All such piles or windrows shall be incorporated in an 
embankment layer by blading and mixing or by similar methods.  Clods or lumps of 
material shall be broken down into smaller sizes and the embankment material in a layer 
shall be mixed by blading, harrowing, discing or similar methods to insure that a uniform 
material of uniform density is secured in each layer.  
 
The water required in sprinkling the layers, to obtain the moisture content necessary for 
optimum compaction, shall be evenly applied. It shall be the responsibility of the 
Contractor to secure uniform moisture content throughout the layer by such methods as 
may be necessary. 
 
All earth cuts, whether full width or partial width side hill cuts and which are not required 
to be excavated below the subgrade elevation, shall be scarified to a uniform depth of at 
least 6 inches (150 mm) below grade. The material shall be mixed and reshaped by 
blading, sprinkled and rolled in accordance with the requirements outlined above for 
earth embankments to the same density required for the adjacent embankment. 
 
Compaction of embankments shall conform to Item No. 201S, "Subgrade Preparation".  
Each layer shall be compacted to the required density by any method, and/or type and 
size of equipment, which will produce the required compaction. Prior to and in 
conjunction with the rolling operation, each layer shall be brought to the moisture content 
necessary to obtain the required density and shall be kept leveled with suitable 
equipment to insure uniform compaction over the entire layer. 
 
It is the intent of this specification to provide the required density and moisture control for 
each layer of earth embankment and select material based on the plasticity 
characteristics of the embankment soil.  Each layer shall be sprinkled as required and 
compacted to the extent necessary to provide the density specified below, unless 
otherwise indicated. 
 

Description Density, Percent Moisture 
 Non-swelling Soils (PI less than 20)   Not less than 95  
 Swelling Soils (PI between 20 and 35)   Not less than 95 

nor more than 102 
Not less than optimum 

 Swelling Soils (P.I. greater than 35)    Not less than 95 
  nor more than 100

Not less than optimum 

 
The Plasticity Index (PI) will be established in accordance with TxDoT Test Methods 
Tex-104-E, Tex-105-E and Tex-106-E and the density determination will be made in 
accordance with TxDoT Test Method Tex-114-E, “Laboratory Compaction 
Characteristics and Moisture-Density Relationship of Subgrade and Embankment Soil”.  
Field density measurements will be made in accordance with TxDoT Test Method Tex-
115-E, “Field Method for Determination of In-Place Density of Soils and Base Materials”. 
 
After each layer of earth embankment or select material is complete, tests, as 
necessary, will be conducted as directed by the Engineer or designated representative.  
If the material fails to meet the density specified, the course shall be reworked as 
necessary to obtain the specified compaction. 
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C.  Rock Embankments  

Rock embankments shall be defined as those composed principally of rock and shall be 
constructed of accepted material from approved sources.  Rock embankments shall not 
be placed immediately adjacent to structures. 
 
Except as otherwise indicated on the Drawings, rock embankments shall be constructed 
in successive layers of 18 inches (450 mm) or less in thickness for the full width of the 
cross section.  When, in the opinion of the Engineer or designated representative, the 
rock sizes necessitate a greater thickness of layer than specified, the layer thickness 
may be increased as necessary, but in no case shall the thickness of layer exceed 2 1/2 
feet (750 mm).  Each layer shall be constructed by starting at one end and dumping the 
rock on top of the layer being constructed then pushing the material ahead with a 
bulldozer in such a manner that the larger rock will be placed on either the ground or the 
preceding embankment layer.  Each layer shall be constructed in such a manner that the 
interstices between the larger stones are filled with small stones and spalls which have 
been created by this operation and from the placement of succeeding layers of material. 
 
The maximum dimension of any rock used in embankment shall be less than the 
thickness of the embankment layer and in no case shall any rock over 2 feet (600 mm) in 
its greatest dimension be placed in the embankment, unless otherwise approved by the 
Engineer or designated representative.  All oversized rocks, which are otherwise suitable 
for construction, shall be broken to the required dimension and utilized in embankment 
construction where indicated.  When preferred by the Contractor and acceptable to the 
Engineer or designated representative, oversized rocks may be placed at other locations 
where the embankment layer is of greater depth, thus requiring less breakage. 
 
Each layer shall be compacted to the required density as outlined for "Earth 
Embankments", above, except in those layers where rock will make density testing 
difficult, the Engineer or designated representative may accept the layer by visual 
inspection or proof rolling conforming to Specification Item No. 236S, "Proof Rolling)". 
 
Unless otherwise indicated, the upper 3 feet (1 meter) of the embankment shall not 
contain stones larger than 4 inches (100 mm) in their greatest dimension and shall be 
composed of material so graded that the density and uniformity of the surface layer may 
be secured in accordance with TxDoT Test Method Tex-114-E. 
 
Exposed oversize material shall be broken up or removed. 

D.  At Culverts and Bridges  

Embankment materials, which are to be placed adjacent to culverts and bridges and 
cannot be compacted by the blading and rolling equipment that was used in compacting 
the adjoining sections of embankment, shall be compacted in the manner prescribed 
under Item No. 401, "Structural Excavation and Backfill".  
 
Embankment constructed around ‘spill through’ type abutments shall be constructed in 6 
inch (150 mm) loose layers of a uniform suitable material and shall be placed so as to 
maintain approximately the same elevation on each side of the abutment.  All materials 
shall be mixed, wetted and compacted as specified above.  Embankment material 
placed adjacent to any portion of a structure or above the top of any culvert or similar 
structure shall be free of any appreciable amount of gravel or stone particles and shall 
be thoroughly compacted by mechanical compaction equipment. 



Current Version: 08/20/07  Previous Versions: 08/18/00, 04/05/99 and 04/17/86 

132S           8/20/07                                                    Page     Embankment 5

132S.4  Measurement  

All accepted embankment, when included in the contract as a separate pay item, will be 
measured in place and the volume computed in cubic yards (cubic meters: 1 cubic meter is 
equal to 1.196 cubic yards) by the method of average end areas.  No allowance shall be 
made for shrinkage. 

132S.5  Payment  

The work and materials presented herein will generally not be paid for directly, but shall be 
included in the unit price bid for the item of construction in which this item is used. 
 
However, when specified in the contract bid form as a separate pay item, it shall be paid for 
at the contract unit bid price for "Embankment”.  The bid price shall include full compensation 
for all work herein specified, including the furnishing of all materials, (except "Borrow" when 
paid as a separate bid item) compaction, equipment, tools, labor, water for sprinkling, proof 
rolling and incidentals necessary to complete the work. 
 
Payment, when included in the contract as a separate pay item, will be made under: 

 
Pay Item No. 132S-A:  Embankment  Per Cubic Yard. 

 
 
End 

 
 

SPECIFIC CROSS REFERENCE MATERIALS 
 Specification 132S, “EMBANKMENT” 

 
City of Austin Standard Specifications 
Designation                 Description 
Item No. 101S               Preparing Right of Way 
Item No. 102S               Clearing and Grubbing 
Item No. 104S               Removing Portland Cement Concrete 
Item No. 110S               Street Excavation 
Item No. 111S               Excavation 
Item No. 130S               Borrow 
Item No. 201S         Subgrade Preparation 
Item No. 236S         Proof Rolling 
Item No. 401         Structural Excavation and Backfill 
Item No. 610S         Preservation of Trees and Other Vegetation  
Texas Department of Transportation: Manual of Testing Procedures 
Designation                   Description 
Tex-103-E                     Determination of Moisture Content of Soil Materials 
Tex-104-E                     Determination of Liquid Limit of Soils 
Tex-105-E                     Determination of Plastic Limit of Soils  
Tex-106-E                     Method of Calculating the Plasticity Index of Soils 
Tex-107-E                     Determination of Bar Linear Shrinkage of Soils 

Tex-114-E                     Laboratory Compaction Characteristics and Moisture- 

        Density Relationship of Subgrade & Embankment Soil 
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Tex-115-E                      Field Method for Determination of In-Place Density of Soils and Base 

Materials 

 

 
RELATED CROSS REFERENCE MATERIALS - Continued  

City of Austin Standard Contract Documents 
Designation               Description 
00700                            General Conditions 
 
City of Austin Standard Specifications  
Designation                   Description 
Item No. 230S         Rolling (Flat Wheel) 
Item No. 232S         Rolling (Pneumatic Tire) 
Item No. 234S         Rolling (Tamping) 
Item No. 602S         Sodding for Erosion Control 
Item No. 604S         Seeding for Erosion Control 
Item No. 622S         Diversion Dike 
Item No. 628S         Sediment Containment Dikes  
Item No. 642S         Silt Fence  
City of Austin Standard Details 
Designation                 Description 
No. 610S-1                 Tree Protection Fence Locations 
No. 610S-2                 Tree Protection Fence, Type B Chainlink 
No. 610S-3                Tree Protection Fence, Type B Wood 
No. 610S-4                 Tree Protection Fence, Modified Type A 
No. 610S-5                 Tree Protection Fence, Modified Type B 
No. 621S-1                 Diversion 
No. 622S-1                 Diversion Dike 
No. 624S-1                 Earth Outlet Sediment Trap 
No. 625S-1                 Grade Stabilization Structure 
No. 627S-1                 Grass Lined Swale 
No. 627S-2                 Grass Lined Swale With Stone Center 
No. 628S                       Triangular Sediment Filter Dike 

 No. 628S-1                 Hay Bale Dike 
No. 629S-1                 Brush Berm 
No. 630S-1                 Interceptor Dike 
No. 631S-1                 Interceptor Swale 
No. 632S-1                Storm Inlet Sediment Trap 
No. 633S-1                Landgrading 
No. 634S-1                 Level Spreader 
No. 635S-1                 Perimeter Dike 
No. 636S-1                 Perimeter Swale 
No. 637S-1                Pipe Slope Drain (Flexible) 
No. 637S-2                 Pipe Slope Drain (Flexible) 
No. 638S-1                Pipe Outlet Sediment Trap 
No. 639S-1                 Rock Berm 
No. 641S-1                 Stabilized Construction Entrance 
No. 642S-1                Silt Fence 
No. 643S-1                 Stone Outlet Structure 
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No. 644S-1                 Stone Outlet Sediment Trap  
Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 
Designation                 Description 
Item No. 100                   Preparing Right of Way 
Item No. 110                   Excavation 
Item No. 132                   Embankment 
Item No. 158                   Specialized Excavation Work 

RELATED CROSS REFERENCE MATERIALS - Continued 
 Specification 132S, “EMBANKMENT”  

Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 
Designation                 Description  
Item No. 160                   Furnishing and Placing Topsoil 
Item No. 164                   Seeding for Erosion Control 
Item No. 204                   Sprinkling 
Item No. 210                   Rolling (Flat Wheel) 
Item No. 211                   Rolling (Tamping) 
Item No. 213                   Rolling (Pneumatic Tire)  
Texas Department of Transportation: Manual of Testing Procedures 
Designation                     Description 
Tex-103-E                       Determination of Moisture Content of Soil Materials 
Tex-107-E                       Determination of Bar Linear Shrinkage of Soils 
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 Item No. 201S 
Subgrade Preparation  

201S.1  Description  

This item shall govern scarifying; blading and rolling the subgrade to obtain a uniform 
texture and provide as nearly as practicable a uniform density for the top 6 inches (150 
mm) of the subgrade. 
 
This specification is applicable for projects or work involving either inch-pound or SI 
units. Within the text and accompanying tables, the inch-pound units are given 
preference followed by SI units shown within parentheses. 

201S.2  Submittals 

The submittal requirements of this specification item may include: 

A. A plan identifying classification and characteristics (P.I., optimum moisture-density, 
etc.) of insitu subgrade soils, as well as the source, classification and characteristics of 
any proposed borrow material,   

B. Type and size of equipment proposed to produce the required compaction, and 
C.  Compaction (moisture-density, etc) test results for in-situ subgrade soils and/or borrow 

materials. 

201S.3  Construction Methods  

Prior to initiation of subgrade preparation activities, all operations involving Standard 
Specification Item No. 101S,” Preparing Right of Way” and/or Standard Specification 
Item No. 102S, “Clearing and Grubbing” shall be completed.  The surface of the 
subgrade shall be scarified and shaped in conformity with the typical sections and the 
lines and grades indicated on the Drawings; by the removal of existing material or 
addition of approved material as established by the Engineer or designated 
representative.  Any deviation in the subgrade cross section which exceeds 1/2 inch in a 
length of 10 feet (12 mm in a length of 3 meters), measured longitudinally, shall be 
corrected by loosening, adding or removing material, and then reshaping and 
compacting by sprinkling and rolling. 
 
All unsuitable material shall be removed and replaced with approved material.  All 
foundations, walls or other objectionable material shall be removed in accordance with 
Standard Specification Item No. 104S, “Removing Portland Cement Concrete” to a 
minimum depth of 18 inches (450 mm) under all structures and 12 inches (300 mm) 
under areas to be vegetated.  All holes, ruts and depressions shall be filled with 
approved material and compacted by approved methods.   
 
The subgrade shall be prepared sufficiently in advance to insure satisfactory prosecution 
of the Work.  The Contractor will be required to set blue tops for the subgrade on the 
centerline, at the quarter points and along the curb lines or edge of pavement at 
maximum intervals of 50 feet (15 meters). The subgrade shall be tested by proof rolling 
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in conformity with Standard Specification Item No. 236S, “Proof Rolling” prior to 
placement of the first course of base material.  Any unstable or spongy subgrade areas 
identified by proof rolling shall be corrected either by additional re-working, drying and 
compaction, or by removal and replacement of unsuitable materials. When specifically 
directed by the Engineer or designated representative, the Contractor shall re-work the 
subgrade* as follows:   

A.  Remove the unstable subgrade to the full depth of the unstable insitu material or to 
a minimum depth of 6 inches (150 mm), whichever is greater; 

B.  Spread the material over a sufficient area to allow reworking of the excavated 
material; 

C.  Disc, scarify or otherwise breakup the excavated material and allow to dry (Note: If 
approved by the Engineer or designated representative, the addition of lime or 
other additive may be used to aid in the drying process or to stabilize the unstable 
material); 

D.  Fill the excavated area with the re-worked material and compact to specified 
densities; and  

E.   Proof roll the re-worked area.   
 
*  The Rework process will not be allowed for unstable organic subgrade soils.  These 

type soils will be permanently removed and replaced with materials approved by the 
Engineer or designated representative. 

 
All suitable material removed in accordance with Standard Specification Item No, 111S, 
“Excavation”, may be utilized in the subgrade with the approval of the Engineer or 
designated representative.  All other material required for completion of the Subgrade, 
including those defined in accordance with Specification Item No. 130S, “Borrow”, shall 
also be subject to approval by the Engineer or designated representative. 
 
It is the intent of this specification to provide the required density and moisture control for 
the subgrade based on the plasticity characteristics of the approved materials. The 
subgrade materials shall be sprinkled as required and compacted to the extent 
necessary to provide the density specified below, unless otherwise indicated on the 
Drawings.  The Plasticity Index (P.I.) will be established in accordance with TxDOT Test 
Methods Tex-104-E, Tex-105-E and Tex-106-E.  The density determination will be made 
in accordance with TxDOT Test Method Tex-114-E and field density measurements will 
be made in accordance with TxDOT Test Method Tex-115-E. 
 

       Description Density, Percent Moisture 
Non-swelling Soils (P.I. less than 20)  Not less than 95  
Swelling Soils (P.I. between 20 and 35)  Not less than 95 

nor more than 102
Not less than optimum 

Swelling Soils (P.I. greater than 35) Not less than 95 
nor more than 100

Not less than optimum 

 
Subgrade materials on which planting or turf will be established shall be compacted to a 
minimum of 85 percent of the density as determined in accordance with TxDOT Test 
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Method Tex-114-E.  Field tests for density in accordance with TxDOT Test Method Tex-
115-E will be made as soon as possible after compaction operations are completed.  If 
the material fails to meet the density specified, it shall be reworked as necessary to 
obtain the density required.   
 
Prior to placement of any base materials, the in-place density and moisture content of 
the top 6 inches (150 mm) of compacted subgrade shall be checked.  If the tests indicate 
that the relative density and moisture do not meet the limits specified in the table above, 
the subgrade shall be reworked as necessary to obtain the specified compaction and 
moisture content.  All initial testing will be paid for by the City of Austin.  All retesting 
shall be paid for by the Contractor. 

201S.4  Measurement  

All acceptable subgrade preparation when included in the contract as a separate pay 
item,  will be measured by the square yard (square meter: 1 square meter equals 1.196 
Square yards).  The measured area includes the entire width of the roadway for the 
entire length as indicated on the Drawings. 

201S.5  Payment  

The work and materials presented herein will generally not be paid for directly, but shall 
be included in the unit price bid for the item of construction in which this item is used 
when specified as a separate pay item in the contract bid form,  subgrade preparation 
shall be measured as specified above and paid for at the contract unit bid price for 
"Subgrade Preparation".   The bid price shall include full compensation for all work 
herein specified, including the furnishing of all materials, equipment, tools and labor and 
incidentals necessary to complete the work. 

Payment, when included as a contract pay item, will be made under: 

Pay Item No. 201S:  Subgrade Preparation   Per Square Yard. 
 
End 
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SPECIFIC CROSS REFERENCE MATERIALS 
 Specification Item 201S, “SUBGRADE PREPARATION” 

 
City of Austin Standard Specification Items 
Designation               Description 
Item No. 101S           Preparing Right of Way 
Item No. 102S           Clearing and Grubbing 
Item No. 104S           Removing Portland Cement Concrete 
Item No. 110S           Street Excavation 
Item No. 111S           Excavation 
Item No. 130S           Borrow 
Item No. 236S       Proof Rolling  
Texas Department of Transportation: Manual of Testing Procedures 
Designation               Description 
Tex-103-E                  Determination of Moisture Content of Soil Materials 
Tex-104-E                  Determination of Liquid Limit of Soils 
Tex-105-E                  Determination of Plastic limit of Soils  
Tex-106-E                  Method of Calculating the Plasticity Index of Soils 
Tex-114-E                  Laboratory Compaction Characteristics & Moisture Density 

                                Relationship of Subgrade & Embankment Soil 
Tex-115-E                  Field Method for Determination of In-Place Density of  
                                       Soils & Base Materials  

RELATED CROSS REFERENCE MATERIALS  
City of Austin Standard Specifications 
Designation           Description 
Item No.132S            Embankment 
 
Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 
Designation               Description 
Item No. 100              Preparing Right of Way  
Item No. 110              Excavation 
Item No. 112              Subgrade Widening 
Item No. 132              Embankment 
Item No. 150              Blading 
Item No. 158              Specialized Excavation Work 
Item No. 204              Sprinkling 
Item No. 210              Rolling (Flat Wheel) 
Item No. 211              Rolling (Tamping) 
Item No. 213              Rolling (Pneumatic Tire)   
Texas Department of Transportation: Manual of Testing Procedures 
Designation                Description 
Tex-103-E                  Determination of Moisture Content of Soil Materials 
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 Item No. 202S 
Hydrated Lime and Lime Slurry 

202S.1  Description  

This item establishes the requirements for hydrated lime and commercial lime slurry of 
the type and grade considered suitable for use in the treatment of natural or processed 
materials or mixtures for stabilization of subgrade, subbase and base construction. 
 
This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text and accompanying tables, the inch-pound units are given 
preference followed by SI units shown within parentheses. 

202S.2  Submittals 

The submittal requirements of this specification item may include: 

A. A plan identifying type, grade, chemical and physical composition of proposed lime 
application, and   

B. A plan for sampling and testing of lime slurry. 

202S.3  Materials  

The various types and grades are defined and identified as follows: 
 

A. Type A  (Hydrated Lime)  

Type A Hydrated Lime shall consist of a dry powder obtained by treating quicklime 
with enough water to satisfy its chemical affinity for water under the conditions of 
its hydration.  This material shall consist essentially of calcium hydroxide or a 
mixture of calcium hydroxide and a small allowable percentage of calcium oxide, 
magnesium oxide and magnesium hydroxide. 
 
When sampled and tested according to prescribed TxDOT Standard Specification 
Item No. 264, hydrated lime shall conform to the following requirements as to 
chemical and physical composition: 
 

Chemical Composition Requirements 

Total “active” lime content, percent by weight (mass) {i.e., % 
by weight (mass) [Ca(OH)2] + % by weight (mass) [CaO]}  

Minimum  90.0 % 

 Note:  No more than 5 % by weight (mass) calcium oxide (unhydrated lime) will    
            be allowed in determining the total ‘active’ lime content. 

Unhydrated lime content, % by weight (mass), CaO Maximum 5.0 % 
"Free water" content, % by weight (mass), H2O Maximum 5.0 %t 
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The percent by weight (mass) of residue retained, wet sieve, shall conform to the 
following requirements: 

 
Wet Sieve Requirements 

Residue retained on No. 6 (3.35 mm) sieve Maximum. 0.2 % 

Residue retained on No. 30 (600 m) sieve 4.0 % 
 
Specifications for Type A applies specifically to the normal hydrate of lime made 
from "high-calcium" type limestone.  Hydrated Lime for stabilization purposes shall 
be applied as a dry powder or mixed to form a slurry before application as indicated 
on the Drawings.  The slurry shall be free of liquid other than water. 

B. Type B  (Commercial Lime Slurry)  

Type B Lime Slurry shall be a pumpable suspension of solids in water.  The slurry 
shall be furnished at or above the minimum “Dry Solids” content as approved by the 
Engineer or designated representative and must be of a consistency that can be 
handled and uniformly applied without difficulty.  The water of the liquid portion of the 
slurry shall not contain dissolved material in sufficient quantity and/or nature to make 
it injurious or objectionable for the purpose intended.  The solids portion of the 
mixture, when considered on the basis of “solids content”, shall consist principally of 
hydrated lime of a quality and fineness sufficient to meet the requirements as to 
chemical composition and residue identified below. 
 
When sampled and tested according to prescribed TxDOT Standard Specification 
Item No. 264, hydrated lime shall conform to the following requirements as to 
chemical and physical composition: 

 
1.  Chemical Composition.  The "solids content" of lime slurry shall have a hydrate 

alkalinity Ca(OH)2 of not less than 87 percent by weight (mass).  
2.  Residue (Wet Sieve) 
 

The percent by weight (mass) of residue retained in the "solids content" of lime 
slurry shall conform to the following requirements: 

 
Residue retained on No. 6 (3.35 mm) sieve Maximum 0.2 % 

Residue retained on No. 30 (600 m) sieve Maximum 4.0 %. 
 

C. Type C: Quicklime Pellets 
 

Quicklime pellets shall conform to TxDOT Grade DS (TxDOT Specification Item 264) 
and are only allowable when indicated on the Drawings or when approved by the 
Engineer or designated representative.  Quicklime pellets shall be of a gradation 
suitable for either “Dry Placing” or for preparation of a slurry for “Wet Placing”. 
 
When sampled and tested according to prescribed TxDOT Standard Specification 
Item No. 264, the quicklime lime shall conform to the following requirements as to 
chemical and physical composition: 
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1.  Chemical Composition.  The "solids content" of lime slurry shall have a hydrate 
alkalinity CaO of not less than 87 percent by weight (mass). 

2.  Residue (Wet and Dry Sieve) 
 

The percent by weight (mass) retained in the "solids content" of quicklime shall 
conform to the following requirements: 
 

Wet Sieve Requirements 
Residue retained on No. 6 (3.35 mm) sieve Maximum 8.0 % 

 
Dry Sieve Requirements 

Retained on 1 inch (25 mm) sieve 0.0 % 

Retained on 3/4 inch (19 mm) sieve Maximum of 10.0 % 

Retained on No. 100 (150 m) sieve Minimum of 80.0 % 

 
D.  Water 

 
Water shall be clean and free of industrial wastes and other objectionable 
substances harmful to the lime and the environment. 

202S.4  Sampling and Testing  

The sampling and testing of lime slurry shall be conducted in accordance with TxDOT Test 
Methods: Tex-112-E, Tex-121-E and Tex-600-J. 

202S.5  Measurement and Payment  

Lime will be measured and paid for in accordance with the governing specifications for the 
items of construction in which lime is used (e.g. Standard Specification Item 203S, " Lime 
Treatment for Materials in Place"), except that lime treatment for small applications 
required to stabilize a problem area shall be paid per pound (kilograms: 1 kilogram equals 
2.205 pounds) applied. The unit bid price for small applications shall include full 
compensation for all spreading, mixing and shaping required to stabilize the surface and 
for any other materials, manipulation, labor, tools, equipment and incidentals necessary to 
complete the work. 
 
Payment will be made under the following: 
 

Pay Item No. 202S-A: Small Area Application of Hydrated Lime, Type A   Per Pound. 
 
Pay Item No. 202S-B: Small Area Application of Lime Slurry, Type B   Per Pound. 

 
Pay Item No. 202S-C: Small Area Application of QuickLime, Type C   Per Pound. 

 
 
End 
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SPECIFIC Cross Reference Materials 
Specification Item 202S, “Hydrated Lime and Lime Slurry”  

City of Austin Standard Specification Items 
Designation                Description 
Item No. 203S       Lime Treatment for Materials in Place  
Texas Department of Transportation: Standard Specifications for  
Construction and Maintenance of Highways, Streets, and Bridges 
Designation            Description 
Item No. 264               Lime and Lime Slurry  
Texas Department of Transportation: Manual of Testing Procedures 
Designation               Description 
Tex-112-E                  Methods of Admixing Lime to Reduce Plasticity Index of Soils  
Tex-121-E                    Soil Lime Testing  
Tex-600-J              Sampling and Testing of Hydrated Lime, Quicklime and Commercial 

Lime Slurry 

RELATED Cross Reference Materials   
City of Austin Standard Specifications 
Designation               Description 
Item No. 101S            Preparing Right of Way 
Item No. 110S              Street Excavation 
Item No. 111S              Excavation 
Item No. 130S     Borrow 
Item No. 132S     Embankment 
Item No. 210S     Flexible Base  
Item No. 236S     Proof Rolling  
Texas Department of Transportation: Standard Specifications for  
Construction and Maintenance of Highways, Streets, and Bridges 
Designation         Description 
Item No. 100        Preparing Right of Way  
Item No. 110        Excavation 
Item No. 112        Subgrade Widening 
Item No. 132        Embankment 
Item No. 150       Blading 
Item No. 158        Specialized Excavation Work 
Item No. 204        Sprinkling 
Item No. 210        Rolling (Flat Wheel) 
Item No. 211        Rolling (Tamping) 
Item No. 213        Rolling (Pneumatic Tire)  
Texas Department of Transportation: Manual of Testing Procedures 
Designation         Description 
Tex-103-E           Determination of Moisture Content of Soil Materials 
Tex-104-E            Determination of Liquid Limit of Soils 
Tex-105-E            Determination of Plastic limit of Soils  
Tex-106-E            Method of Calculating the Plasticity Index of Soils 
Tex-114-E   Laboratory Compaction Characteristics & Moisture Density 

Relationship of Subgrade and Soil 
Tex-115-E          Field Method for Determination of In-Place Density of Soils & Base 

Materials 
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Item No. 203S 
Lime Treatment for Materials in Place  

203S.1  Description  

This item shall govern the preparation and treatment of the subgrade, existing subbase 
or existing base by pulverizing the existing materials; furnishing and applying lime; 
mixing; mellowing for a minimum of 12 hours and compacting the mixed material to the 
required depth and density.  This item applies to treatment of natural ground, 
embankment or existing pavement structure and shall be constructed as specified herein 
and in conformity with the typical sections, lines and grades on the drawings or as 
directed by the Engineer or designated representative.  If the type of lime to be placed is 
not indicated on the drawings, the Contractor shall use Type B, Commercial Lime Slurry 
or Type C quick lime pebbles for all applications on areas larger than 100 square feet 
(10 square meters). 

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text inch-pound units are given preference followed by SI units shown 
within parentheses. 

203S.2  Submittals 

The submittal requirements of this specification item may include: 

A. Mix design information (Transportation Criteria Manual Section 3.2.1.A, “Lime 
Stabilization”), 

B. Type of lime and rate of lime application, and 

C. Equipment proposed for use in proof rolling, pulverizing, mixing, placement and 
compaction operations.  

203S.3  Materials  

A. Lime. 

The lime shall meet the requirements of Item No. 202S, "Hydrated Lime and Lime 
Slurry" for the type of lime specified in the drawings or as directed by the Engineer 
or designated representative. 

When Type B, Commercial Lime Slurry, is specified, the Contractor shall select the 
“Dry Solids” content to be used in the slurry prior to construction and shall notify 
the Engineer in writing 5 working days before changing the “Dry Solids” content. 

When dry placement of Type C quicklime pebbles are indicated on the Drawings or 
approved by the Engineer or designated representative, the pebbles shall conform 
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to TxDOT Grade DS (TxDOT Specification Item 264) and shall have a gradation 
suitable for dry placement. 

If lime is furnished in bags, each bag shall bear the manufacturer's certified weight 
(mass).  Bags varying more than 5 percent from that weight (mass) may be 
rejected and the average weight (mass) of bags in any shipment, as shown by 
weighing 10 bags selected at random, shall not be less than the manufacturer's 
certified weight (mass). 

B. Water. 

The water shall meet the material requirements of Standard Specification Item No. 
220S, “Sprinkling for Dust Control”  

C. Asphalt. 

The asphalt shall conform to the requirements of Standard Specification Item No. 
301S, “Asphalts, Oils and Emulsions”  

203S.4  Equipment  

The pulverizing, mixing and proof rolling machinery, tools and equipment, which are 
necessary for the proper execution of the work, shall be approved by the Engineer or 
designated representative.  The equipment shall be located on the project site prior to 
the initiation of construction operations. 

During the conduct of the Work all in-use machinery, tools and equipment shall be 
maintained in a satisfactory and workmanlike manner. 

Hydrated lime shall be stored and handled in closed, weatherproof containers up to the 
time that mixing is initiated to form a slurry for distribution on the areas to be treated.  If 
storage bins are used, they shall be completely enclosed.  Hydrated lime in bags shall 
be stored in weatherproof buildings with adequate protection from ground dampness. 

If lime is furnished in trucks, each truck shall have the weight (mass) of lime certified on 
public scales or the Contractor shall place a set of standard platform truck scales or 
hopper scales at a location approved by the Engineer or designated representative. 

203S.5  Construction Methods 

A. General  

Prior to commencement of the work, all required erosion control and tree protection 
measures shall be in place and the utilities located and protected as specified in 
the City of Austin Standard Contract Document Section 00700, “General 
Conditions”. Construction equipment shall not be operated within the drip line of 
trees unless otherwise indicated on the drawings or directed by the Engineer or 
designated representative. Construction materials shall not be stockpiled under the 
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canopies of trees.  Excavation or embankment materials shall not be placed within 
the drip line of trees until appropriate tree wells are constructed. 

The placement of lime shall not be allowed to adversely impact vegetation, 
drainageways or waterways, storm water inlets or overflow channels.  Structures 
shall be screened, blocked or protected to prevent lime from entering any structure 
or waterway. 

It is the primary requirement of this specification to secure a completed course of 
treated material, which contains a uniform lime mixture at the rate specified on the 
drawings or directed by the Engineer or designated representative, is free from 
loose or segregated areas, exhibits uniform density and moisture content, is well 
bound for its full depth and displays a smooth surface suitable for placement of 
subsequent courses.  It shall be the responsibility of the Contractor to: regulate the 
sequence of his work, use the proper amount of lime, maintain the work and 
rework the courses as necessary to meet the above requirements. 

B. Preparation of Subgrade or Existing Base. 

Unless indicated otherwise on the drawings or directed otherwise by the Engineer 
or designated representative, the Contractor shall proof roll the roadbed/subgrade 
in accordance with Standard Specification Item No. 236S, “Rolling (Proof)” prior to 
pulverization or scarification of the existing material and/or subgrade.  Any unstable 
or spongy subgrade areas identified by proof rolling shall be corrected either by 
additional re-working, drying and compaction, or by removal and replacement of 
unsuitable materials. When specifically directed by the Engineer or designated 
representative, the Contractor shall re-work the subgrade in accordance with 
Section 201S.3, ‘Construction Methods’ of Standard Specification Item No. 201S, 
“Subgrade Preparation”.   

Prior to treatment of existing material and/or subgrade the layer to be treated shall 
be constructed shaped to conform to the typical sections, lines and grades as 
indicated on the Drawings or as established by the Engineer or designated 
representative. This work shall be done in accordance with the provisions of 
applicable bid items. When shown on the Drawings, any existing asphaltic concrete 
pavement shall be removed and the work will be paid for in accordance with the 
applicable bid items.  

When the Contractor elects to use a cutting and pulverizing machine that will 
process the material to the specified depth, the Contractor will not be required to 
excavate to the secondary grade or windrow the material. This method will be 
permitted only if a machine is provided, which will insure that the material is cut 
uniformly to the proper depth and which has cutters that will plane the secondary 
grade to a uniform surface over the entire width of the cut.  The machine shall 
provide a visible indication of the depth of cut at all times. 

The material, either before or after lime is applied, shall be excavated to the 
secondary grade (i.e. proposed depth of lime treatment) and removed or 
windrowed to expose the secondary grade.  The secondary grade shall be blue 
topped at the edge, 1/4 points and along the centerline at not more than 50-foot 
(15.25 meters) centers.  Any wet or unstable materials, located below the 
secondary grade, shall be corrected, as directed by the Engineer or designated 
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representative, by removing the unstable material or by scarifying, adding lime and 
compacting until uniform stability is attained. 

The Contractor shall instruct their crews in the proper handling of lime to ensure 
that the workers and the public are adequately protected during lime handling and 
application operations.   

C. Premixing Surface 

When any material is uncovered during the premixing operation that exhibits 
properties different from the anticipated material, the Engineer or designated 
representative shall secure a sample of the material for appropriate testing to 
establish a suitable rate of lime application for the material. 

D. Lime Application 

The percentage of lime to be added by weight (mass) in pounds per square yard 
(kilograms per square meter) shall be as directed in this document or in 
accordance with the Lime mix design indicated on the Drawings and may be varied 
by the Engineer or designated representative if conditions warrant.  

Unless otherwise approved by the Engineer or designated representative, the lime 
operation shall not be started when the air temperature is below 41oF (5oC) and 
falling, but may be started when the air temperature is above 35oF (2oC) and 
rising.  The temperature will be taken in the shade and away from artificial heat. 

Lime shall not be placed when weather conditions in the opinion of the Engineer or 
designated representative are unsuitable. 

Lime shall only be applied to those areas that can be properly processed during 
the same working day.   

The application and mixing of lime with the existing material shall be accomplished 
by the methods hereinafter described as “Dry Placement” or Slurry Placement’.  
Dry placement will only be permitted for small isolated areas as indicated on the 
drawings or as directed by the Engineer or designated representative.  The 
minimum rate of lime solids application shall be seven (7) percent by weight 
(mass), unless indicated otherwise on the Drawings or as directed by the Engineer 
or designated representative. 

Any lime exposed to the air for more than six (6) hours and any lime lost or 
damaged before application due to rain, wind or other cause will be rejected and 
replaced by the Contractor at its own expense. 

1. Dry Placement 

The lime shall be spread by a spreader approved by the Engineer or 
designated representative or by bag distribution at the rates shown on the 
Drawings or as directed by the Engineer or designated representative. 

The lime shall be distributed at a uniform rate and in such manner as to 
reduce the scattering of lime by wind.  Lime shall not be applied when the 
wind conditions, in the opinion of the Engineer or designated representative, 
are such that blowing lime becomes objectionable to adjacent property 
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owners or dangerous to traffic.  A motor grader will not be used to spread 
Type A Hydrated lime but may be used to spread Type C Quicklime Grade 
“DS” pebbles. 

The material shall be sprinkled, as approved by the Engineer or designated 
representative, until the proper moisture content has been secured.  

2. Slurry Placement 

The lime shall be mixed with water in a mixer or trucks with approved 
distributors to form a slurry with a solids content approved by the Engineer or 
designated representative.  Application of the slurry shall be attained by 
successive passes over a measured section of roadway until the proper 
moisture and lime content has been secured.  The distributor truck shall be 
equipped with an agitator, which will keep the lime and water in a uniform 
mixture. 

E. Mixing  

The mixing procedure shall be the same for “Dry Placemen’ or “Slurry Placement” 
as herein described. 

During the interval of time between application and mixing, hydrated lime that has 
been exposed to the open air for a period of 6 hours or more or to excessive loss 
due to washing or blowing will not be accepted and the area shall be retreated. 

In addition to the above, when Type C Quicklime, Grade “DS”, is used under “Dry 
Placing”, the material and lime shall be mixed as thoroughly as possible at the time 
of the lime application.  Sufficient moisture shall be added during the mixing to 
hydrate the quicklime.  After mixing, and prior to compaction, the mixture of 
material, quicklime and water, shall be moist cured for two (2) to seven (7) days, as 
approved by the Engineer or designated representative.  After curing, mixing shall 
continue until the material and lime are thoroughly blended to the satisfaction of the 
Engineer or designated representative. 

The material and lime shall be thoroughly mixed by road pulverizer equipment 
approved by the Engineer or designated representative.  The material and lime 
shall be brought to the proper moisture content and the mixing shall be continued 
until a homogeneous, friable mixture of material and lime is obtained. The lime-
material mixture shall be free from all clods or lumps so that, when all nonslaking 
aggregates retained on the #4 (4.75 mm) sieve are removed, the remainder of the 
material shall meet the following pulverization requirements, when tested in 
accordance with TxDOT Test Method Tex-101-E, Part III: 

 Percent 
Minimum Passing the 1 3/4 inch (45 mm) Sieve 100 
Minimum Passing the 3/4 inch (19 mm) Sieve 85 
Minimum Passing the No. 4 (4.75 mm) Sieve 60 
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When the lime-material mixture satisfies the requirements above, the mixture shall 
be allowed to “mellow” for a minimum of 12 hours prior to the initiation of 
compaction. 

F. Compaction  

Prior to initiation of compaction, the material shall be aerated or sprinkled as 
necessary to provide the optimum moisture. The lime-conditioned materials shall 
then be shaped and uniformly compacted to the sections; lines and grades 
indicated on the drawings or as directed by the Engineer or designated 
representative.  Compaction shall continue until the entire depth of mixture is 
uniformly compacted as shown on the Drawings, as specified herein, or as directed 
by the Engineer or designated representative. 

When shown on the Drawings or approved by the Engineer or designated 
representative, multiple lifts will be permitted; however the 12-hour “mellowing” 
procedure is required for each lift.  Individual lift thickness should not exceed 8 
inches (200 mm).  

The course shall be sprinkled as required and compacted to the extent necessary 
to provide the density specified below: 

 

Description Density, Percent 

For lime-conditioned subgrade, existing 
subbase or existing base that will receive 
subsequent subbase or base courses. 

Not less than 95% of ‘optimum 
density’ or as otherwise indicated on 
the drawings. 

For lime-conditioned existing base that 
will receive surface courses 

Not less than 98% of ‘optimum 
density’ or as otherwise indicated on 
the drawings. 

 

Testing for the ‘optimum density’ used for compaction control shall conform to 
TxDOT Test Method Tex-113-E.  In addition to the requirements specified for 
density, the full depth of the material indicated shall be compacted to the extent 
necessary to remain firm and stable under construction equipment.  After each 
section is completed and proof rolled in accordance with Specification Section No. 
236S, in place compaction tests will be conducted, as necessary, by the Engineer 
or designated representative in accordance with TxDOT Test Method, Tex 115-E. 
If the material fails to meet the density requirements, it shall be reworked as 
necessary to meet these requirements.  Throughout the entire operation the shape 
of the course shall be maintained by blading and the surface upon completion shall 
be smooth and in conformity with the typical sections, lines and grades as shown 
on the Drawings or as established by the Engineer or designated representative.   
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If the lime-conditioned material, due to any reason or cause, loses the required 
stability, density and finish before the next course is placed, it shall be re-
compacted and refinished at the sole expense of the Contractor. 

G. Reworking a Section 

When a section is reworked within 72 hours after completion of compaction, the 
Contractor shall rework the section to provide the required compaction.  When a 
section is reworked more than 72 hours after completion of compaction, the 
Contractor shall add 25 percent of the original specified rate of lime application 
during the reworking operation. 

Reworking shall include loosening, road mixing as approved by the Engineer or 
designated representative, compacting and finishing.  When a section is reworked, 
a new optimum density will be determined from the reworked material in 
accordance with TxDOT Test Method Tex-113-E. 

203S.6  Finishing, Curing and Preparation for Surfacing  

After the final layer or course of the lime conditioned subgrade, subbase or base has 
been compacted, it shall be brought to the required lines and grades in accordance with 
the typical sections indicated on the drawings. The completed section shall then be 
“finished off” by rolling with a pneumatic tire or other suitable roller, approved by the 
Engineer or designated representative, that is sufficiently light in loading to prevent hair 
cracking.   

The Contractor shall set blue tops at edges, 1/4 point, and along the centerline at not 
more than 50 foot (15.25 meter) spacing.  The completed section shall be maintained in 
a moist cured condition for a minimum of 3 days either by maintenance of moist 
conditions by water sprinkling or by the prevention of moisture loss due to drying by the 
addition of an asphalt prime coat as indicated on the drawings or as directed by the 
Engineer or designated representative at the rate of 0.05 to 0.20 gallons per square yard 
(0.2 to 0.9 liters per square meter) before further courses are added or any through 
traffic is permitted, unless otherwise directed by the Engineer or designated 
representative.  Curing shall continue for a minimum of seven (7) days before further 
courses are added or traffic is permitted access, unless a shorter curing period is 
approved by the Engineer or designated representative 

If the drawings require the lime-conditioned material to be sealed or covered by other 
courses of material, the seal or other course shall be applied within 14 days after final 
mixing is completed, unless otherwise directed by the Engineer or designated 
representative. If the 14 day limit cannot be achieved because of insufficient strength 
gain or other problem with the lime-treated layer, the Contractor shall rework the section 
in accordance with Section 203S.5(G) above. 
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203S.7  Sampling and Testing  

The lime-conditioned mixture shall be tested daily at the Project site for conformance to 
specification requirements.  The Engineer or designated representative shall determine 
sample locations based on the Contractor's anticipated production.  Each day's 
anticipated production shall be sectioned into three (3) equal, single-pass, sub-area lots.  
Each day's sample locations shall be equally distributed over the three (3) sub-areas.   
Also, no more than one location of the three (3) sub-areas is to be located in an irregular 
shaped area such as a cul-de-sac. 

When, in the opinion of the Engineer or designated representative, test results appear 
unrepresentative, additional testing may be authorized.  Retesting due to failures or to 
resolve unrepresentative results will be at the expense of the Contractor and the results 
of the retesting shall be averaged with the results of the original testing.  If the results of 
retesting indicate that the original testing was erroneous, the original test results will be 
discarded. 

The Engineer will obtain samples of completed work to conduct the following tests: 

           

Testing Requirement                                  TxDOT Test Procedure 

Optimum Moisture Density  Test Method Tex-113E 

In-Place Density of Lime Conditioning  Test Method, Tex 115-E 

Thickness of Lime Conditioning  Test Methods Tex-140-E & Tex-600-J 

PI Reduction  Test Method Tex-106-E 

 

The contractor shall repair areas disturbed while obtaining samples. 

203S.8  Tolerances 

A. In-Place Density 

The Work may be accepted provided no more than one (1) out of the most recent 
five (5) density tests performed is below the specified density, provided that the 
failing test is not more than 3 pounds per cubic foot (50 kilograms per cubic meter) 
below the specified density.  

B. Dimensional 
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Areas of lime conditioning which do not meet the tolerances specified below will be 
delineated and shall be corrected to drawing dimensions by scarifying, 
remanipulating and recompacting the deficient areas at the Contractor’s sole 
expense. 

1. Thickness Requirements: 

Under thickness shall not exceed ¾ inch (19 mm).  Overthickness will be 
waived at no additional cost to the City. 

2. Widths Requirements: 

Roadway under width shall not exceed 6 inches (150 mm).  Shoulder 
underwidth shall not exceed 3 inches (75 mm). If lime conditioning for both 
roadway and shoulder is constructed at the same time, the 6-inch (150-mm) 
underwidth tolerance shall apply.  Overwidth will be waived at no additional 
cost to the City. 

203S.9  Measurement  

Lime-conditioning of the type, grade and rate of application on the subgrade, existing 
subbase and existing base shall be measured by the square yard (square meter: 1 
square yard equals 0.836 square meters) to neat lines as shown on the typical sections. 

Reworking a section to provide the proper compaction shall be measured by the square 
yard (square meter: 1 square yard equals 0.836 square meters). 

203S.10  Payment  

Work performed and materials furnished as prescribed by this item and measured as 
provided under "Measurement" will be paid for as follows: 

"Lime Treated Subgrade", "Lime Treated Existing Subbase" and "Lime Treated Existing 
Base" will be paid for at the unit bid price per square yard. 

The unit bid prices shall include full compensation for: preparing the roadbed; furnishing 
all materials; all freight involved; public scales weighing charges or furnishing scales and 
labor involved in weighing the material; loosening, mixing, pulverizing, spreading, drying, 
furnishing and application of lime, sprinkling, rolling, shaping, proof rolling, maintenance 
and all manipulations, reworking, labor, equipment, fuels, tools and incidentals 
necessary to complete the work. 

Reworking a section shall include full compensation for: loosening lime treated layer, 
furnishing and application of additional lime, road mixing, sprinkling, rolling, shaping, 
proof rolling, maintenance and all manipulations, labor, equipment, fuels, tools and 
incidentals necessary to complete reworking. 
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Payment will be made under one of the following: 

Pay Item No. 203S-A: Lime Treated Subgrade, (____in. Thick) Per Square Yard. 

Pay Item No. 203S-B: Lime Treated Existing Subbase, (____in. Thick) Per Square Yard. 

Pay Item No. 203S-C: Lime Treated Existing Base, (____in. Thick)  Per Square Yard. 

Pay Item No. 203S-R: Reworking Lime Treated Layer, (____in. Thick)  Per Square Yard. 

 

End 
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SPECIFIC CROSS REFERENCE MATERIALS 
Specification 203S, “Lime Treatment for Materials in Place” 

 

City of Austin Contract Documents 

Designation               Description 

Section 00700            General Conditions 

 

City of Austin Standard Specifications 

Designation               Description 

Item No. 202S Hydrated Lime and Lime Slurry 

Item No. 220S Sprinkling for Dust Control 

Item No. 236S       Proof Rolling  

Item No. 301S       Asphalts, Oils and Emulsions 

 

Texas Department of Transportation: Manual of Testing Procedures 

Designation            Description 

Tex-101-E, Part III Preparation of Soil and Flexible Base Materials for Testing 

Tex-106-E Methods of Calculating the Plasticity Index of Soils 

Tex-114-E Laboratory Compaction Characteristics & Moisture Density 
Relationship of Subgrade & Embankment Soil 

Tex-115-E Field Method for Determination of In-Place Density of Soils & 
Base Materials 

Tex-121-E, Part II Soil Lime Testing 

Tex-140-E Measuring Thickness of Pavement Layer 
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Tex-600-J Sampling and Testing of Hydrated Lime, Quicklime and 
Commercial Lime Slurry 

 

RELATED CROSS REFERENCE MATERIALS 
Specification 203S, “Lime Treatment for Materials in Place” 

 

City of Austin Standard Specifications 

Designation Description 

Item No. 101S Preparing Right of Way 

Item No. 102S Clearing and Grubbing 

Item No. 110S Street Excavation 

Item No. 111S Excavation 

Item No. 130S Borrow 

Item No. 132S Embankment 

Item No. 210S Flexible Base 

Item No. 230S Rolling (Flat Wheel) 

Item No. 231S Rolling (Pneumatic Tire) 

Item No. 306S Prime Coat  

 

Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 

Designation Description 

Item No. 100 Preparing Right of Way  

Item No. 110 Excavation 
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Item No. 112 Subgrade Widening 

Item No. 132 Embankment 

Item No. 150 Blading 

Item No. 158 Specialized Excavation Work 

Item No. 204 Sprinkling 

Item No. 210 Rolling (Flat Wheel) 

Item No. 211 Rolling (Tamping) 

Item No. 213 Rolling (Pneumatic Tire) 

Item No. 264 Lime and Lime Slurry  

Item No. 300 Asphalts, Oils and Emulsions 

 

Texas Department of Transportation: Manual of Testing Procedures 

Designation Description 

Tex-103-E Determination of Moisture Content in Soil Materials 

Tex-104-E Determination of Liquid Limit of Soils 

Tex-105-E Determination of Plastic limit of Soils   
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Item No. 210S 
Flexible Base 

210S.1 Description 

This item governs furnishing and placing a crushed stone base course for surfacing, 
pavement, or other base courses.  “Flexible Base" shall be constructed on an 
approved, prepared surface in one or more courses conforming to the typical 
sections and to the lines and grades, indicated on the Drawings or established by 
the Engineer or designated representative. 
 
This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text and accompanying tables, the inch-pound units are given 
preference followed by SI units shown within parentheses. 

210S.2  Submittals 

The submittal requirements of this specification item may include: 

A.  Source, gradation and test results for the crushed limestone material,  

B.  Notification that the crushed limestone stockpile is completed and ready for 
testing, and 

C.  Field density test results for in-place compacted flexible base,  

210S.3  Material 

A. Mineral Aggregate 
 
 The material shall be crushed argillaceous limestone meeting the requirements 

specified herein.  The material shall be from sources approved by the City and 
shall consist of durable crushed stone that has been screened to the required 
gradation.  

 
 Flexible base materials shall be tested according to the following TxDoT 

standard test methods: 

 
a) Preparation for Soil Constants and Sieve Analysis Tex-101-E 
b) Liquid Limit Tex-104-E 
c) Plastic Limit1 Tex-105-E 
d) Plasticity Index Tex-106-E 
e) Sieve Analysis Tex-110-E 
f)  Wet Ball Mill2 Tex-116-E 
g) Triaxial Test Tex-117-E, Part II

 
1. Plasticity Index shall be determined in accordance with Tex-107-

E (Linear Shrinkage) when liquid limit is unattainable as 
defined in Tex-104-E. 

2. When a soundness value is required on the drawings, the 
material shall be tested in accordance with Tex-411-A. 
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Base material shall be stockpiled after crushing, then tested by the City's 
designated laboratory and approved by the Engineer or designated 
representative prior to being hauled to the Project. 
 
The material shall be well graded and shall meet the following requirements: 

 
Sieve Designation Other Requirements % Retained  
US SI   

1 3/4" 45 mm  0 
7/8" 22.4 mm  10-35 
3/8" 9.5 mm  30-50 
#4 4.75 mm  45-65 

#40 425 m  70-85 

  Maximum Plasticity Index  10 
  Maximum Wet Ball Mill  42 

Maximum Increase in passing #40 (425 m)  
sieve from Wet Ball Mill Test 

 
20 

 

 
Minimum compressive strength when subjected to the triaxial 
test shall be 35 psi at 0 psi lateral pressure [240 kiloPascal 
(kPa) at 0 kPa lateral pressure] and 175 psi at 15 psi lateral 
pressure [1200 kiloPascal (kPa) at 100 kPa lateral pressure]. 
 

B. Asphaltic Material 
 
 Prime Coat.  Prime Coat shall conform to the requirements of Standard 

Specification Item 306S, "Prime Coat", except for measurement and payment. 

210S.4  Stockpiling, Storage and Management  

A. Managing Material:   
 
 The stockpile shall be constructed on a relatively smooth area that has been 

cleared of debris, weeds, brush, trees and grass.  Stockpiles shall contain 
between 25,000 and 50,000 cubic yards (19,100 to 38,200 cubic meters).  The 
stockpile shall be constructed using scrapers, bottom dumps or other similar 
equipment that allows dumping and spreading without rehandling.  The 
stockpile shall be constructed to allow dumping and spreading in one direction 
only.  The height of the stockpile shall not exceed the capabilities of available 
equipment to make a full cut (bottom to top) on any of the four sides. 

 
A stockpile shall be completed before being tested by the City.  The 
Contractor’s supplier shall notify the City when a stockpile has been completed 
and is ready to be tested.  The stockpile shall not be added to after it has been 
tested. 
 
The Contractor shall provide material only from stockpiles that have been 
inspected, tested and accepted by the City.  A ticket showing the date, source, 
stockpile number, and net weight (mass) shall be provided to the Inspector 
with each load of material delivered to the Project.  
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Material shall be loaded from the stockpile by making successive vertical cuts 
through its entire depth. 

B. Test Sampling:   
 
 The Contractor’s supplier may choose the method of sample gathering for 

testing by the City’s laboratory as follows: 
 

1.  The supplier shall make a full-height cut a sufficient distance into each side 
of the stockpile to obtain a uniform sample.  The four samples (one from 
each side of the stockpile) shall then be combined and mixed into a single 
"test" specimen from which the City's laboratory can obtain a sample. 

 
2.  As the stockpile is constructed, a perpendicular cut will be made across the 

spreading direction at every two feet to four feet (0.6 to 1.2 meters) of height 
and the sample used to start a "mini" stockpile.  The process shall be 
repeated in two feet to four feet (0.6 to 1.2 meter) increments of height, until 
the stockpile and the "mini" stockpile are completed.  Samples shall be 
obtained from the "mini" stockpile in the same manner described in (1) 
above.  

 
C.  Testing and Acceptance: 

 
When initial tests indicate  
that the material is unacceptable, the City may, if requested by the Contractor’s 
supplier, sample and test the material one more time.  The additional sampling 
and testing shall be paid for by the supplier. 

210S.5  Construction Methods 

A.  Preparation of Subgrade:  
 
 Flexible base shall not be placed until the Contractor has verified by proof rolling 

that the subgrade has been prepared and compacted in conformity with 
Standard Specification Item 201S, "Subgrade Preparation," to the typical 
sections, lines and grades indicated on the Drawings.  Any deviation shall be 
corrected and proof rolled prior to placement of the flexible base material. 

 
 The Contractor shall not place flexible base until the subgrade has cured to the 

satisfaction of the Engineer or designated representative, regardless of whether 
or not the subgrade has been successfully proof rolled.  As a minimum, this will 
be after the surface displays no damp spots and there is no evidence of 
“sponginess” in the subgrade. 

B.  First Lift:  

 Immediately before placing the flexible base material, the subgrade shall be 
checked for conformity with grade and section.  The thickness of each lift of 
flexible base shall be equal increments of the total base depth.  No single lift 
shall be more than six inches (150 mm) or less than three inches (75 mm) 
compacted thickness. 

 The material shall be delivered in approved vehicles.  It shall be the 
responsibility of the Contractor to deliver the required amount of material.  If it 
becomes evident that insufficient material was placed, additional material as 
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necessary shall be delivered and the entire course scarified, mixed and 
compacted. 

 Material deposited upon the subgrade shall be spread and shaped the same day 
unless otherwise approved by the Engineer or designated representative.  In the 
event inclement weather or other unforeseen circumstances render spreading of 
the material impractical, the material shall be spread as soon as conditions 
allow. 

 Additionally, if the material cannot be spread and worked the same day it is 
deposited, the Contractor shall "close up" the dump piles before leaving the job 
site.  “Closed up” shall be defined as the use of a motor grader to blade all dump 
piles together, leaving no open space between piles. 

 The material shall be spread, sprinkled, if required, then thoroughly mixed; 
bladed, dragged and shaped to conform to the typical sections indicated on the 
Drawings.  

 All areas and "nests" of segregated coarse or fine material shall be corrected or 
removed and replaced with well-graded material. 

 Each lift shall be sprinkled as required to bring the material to optimum moisture 
content, then compacted to the extent necessary to provide not less than the 
percent density specified in Section 210S.5.D, "Density."  In addition to the 
requirements specified for density, the full depth of flexible base material shall 
be compacted to the extent necessary to remain firm and stable under 
construction equipment.  After each section of flexible base material is 
completed, tests, as necessary, will be made by the Engineer or designated 
representative.  As a minimum, three in-place density tests per section per day 
will be taken.  If the material fails to meet the density requirements, it shall be 
reworked as necessary to meet these requirements.  All initial testing will be paid 
for by the City.  All retesting shall be paid for by the Contractor. 

 Throughout the entire operation, the surface of the material shall be maintained 
by blading and, upon completion, shall be smooth and shall conform to the 
typical section indicated on the Drawings and to the established lines and 
grades. 

 In that area on which pavement is to be placed, any deviation in excess of 1/4 
inch (6.5 mm) in cross section or 1/4 inch in a length of 16 feet (6.5 mm in a 
length of 5 meters) measured longitudinally shall be corrected by loosening, 
adding or removing material, and by reshaping and recompacting.  All 
irregularities, depressions or weak spots shall be corrected immediately by 
scarifying the areas affected, adding suitable material as required, and by 
reshaping and recompacting.  Should the lift, due to any reason or cause, lose 
the required stability, density and/or finish before the surfacing is complete, it 
shall be recompacted and refinished at the Contractor's expense. 

C. Succeeding Lifts:   

 Construction methods for succeeding lifts shall be the same as prescribed for 
the first lift.  For that lift of the flexible base upon which the curb and gutter will 
be constructed, as well as the last flexible base lift (i.e. top of the flexible base), 
the Contractor shall check the surface of the lift for conformity to the lines and 
grades by setting "blue tops" at intervals not exceeding 50 feet (15 meters) on 
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the centerline, at quarterpoints, at curb lines or edge of pavement, and at other 
points that may be indicated on the Drawings. 

 When the thickness of a particular lift of the flexible base is in question, the 
Contractor shall check the surface of the lift for conformity to the lines and 
grades by setting "blue tops" at intervals not exceeding 50 feet (15 meters) on 
the centerline, at quarter points, at curb lines or edge of pavement, and at other 
points that may be indicated on the Drawings 

D. Density:  

 The flexible base shall be compacted to not less than 100 percent density as 
determined by TxDoT Test Method Tex-113-E. 

 Field density determination shall be made in accordance with TxDoT Test 
Method Tex-115-E unless otherwise approved by the Engineer or designated 
representative.  Each lift of the flexible base shall also be tested by proof rolling 
in conformity with Standard Specification Item 236S “Proof Rolling.” 

E. Priming:  

 After the flexible base material has been compacted to not less than 100 percent 
density, and tested by proof rolling, a prime coat will be applied in accordance 
with Standard Specification Item 306S, "Prime Coat." 

F.  Curing:   

 Pavement materials, such as a tack coat or surface course, shall not be placed 
on the primed surface until the prime coat has been absorbed into the base 
course.  At least 24 hours, or longer if designated by the Engineer or designated 
representative, shall be allowed when cutback asphalt is used as the prime coat. 

210S.6   Measurement 

"Flexible Base" will be measured by the cubic yard (cubic meter: 1 cubic meter equals 
1.196 cubic yards), complete in place, as indicated in the Contract Documents. 

210S.7  Payment 

This item will be paid for at the contract unit bid price for "Flexible Base".  The unit bid 
price shall include full compensation for all work specified herein, including the 
furnishing, hauling, placing and compacting of all materials; for rolling, proof rolling, 
recompacting and refinishing; for all water required; for retesting as necessary; for 
priming; and for all equipment, tools, labor and incidentals necessary to complete the 
Work. 

 
Prime coat will not be measured and paid for directly but shall be included in the unit 
price bid for Standard Specification Item 210S, "Flexible Base.” 
 

Payment will be made under one of the following: 
 

Pay Item No. 210S-A:      Flexible Base  Per Cubic Yard. 
 

End 
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SPECIFIC CROSS REFERENCE MATERIALS 

City of Austin Standard Specifications 

Designation                 Description 
Item No. 201S             Subgrade Preparation 
Item No. 236S             Proof Rolling 
Item No. 306S      Prime Coat 
 
Texas Department of Transportation: Standard Specifications for  
Construction and Maintenance of Highways, Streets, and Bridges 
Designation           Description 
Tex-101-E              Preparation of Soil and Flexible Base Materials for Testing 
Tex-104-E              Determination of Liquid Limit of Soils 
Tex-105-E              Determination of Plastic Limit of Soils 
Tex-106-E              Method of Calculating the Plasticity Index of Soils 
Tex-107-A Determination of Bar Linear Shrinkage of Soils 
Tex-110-E              Determination of Particle Size Analysis of Soils 
Tex-113-E              Laboratory Compaction Characteristics and Moisture-Density 

Relationship of Base Materials and Cohesionless Sands 
Tex-115-E              Field Method for Determination of In-Place Density of Soils 

and Base Materials 
Tex-116-E             Ball Mill Method for Determination of the Disintegration of 

Flexible Base Material 
Tex-117-E             Triaxial Compression Tests for Disturbed Soils and Base 

Materials 
Tex-411-A Soundness of Aggregate By Use Of Sodium Sulfate Or 

Magnesium Sulfate 
 
 

RELATED CROSS REFERENCE MATERIALS  

City of Austin Standard Details 
Designation                 Description 
No. 1000S-2 Flexible Base with Asphalt Surface Trench Repair-Existing Pavement 
No.    510S-3     Typical Trench with Paved Surface 
No. 1000S    Bus Stop Paving 
No. 1000S-10   Local Street Sections   
No. 1000S-11(1)   Residential and City of Austin Neighborhood Collector Street Sections 
No. 1000S-11(2)    Industrial and Commercial Collector Street Sections  
No. 1000S-12(1)    Primary Collector Street Sections 
No. 1000S-12(2)    Primary Arterial Street Sections 
No. 1000S-13(1)    Minor Arterial Street Sections (4 Lanes) 
No. 1000S-13(2)    Minor Arterial Street Sections-(4 Lanes divided) 
No. 1000S-14    Major Arterial Street Sections 
 
City of Austin Utility Criteria Manual 
Designation                 Description 
Section 5.8.2 Flexible Base                     
Section 5.7.3 Flexible Base with Asphalt Surface 
Section 5.9.1 Excavation in Alley  
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City of Austin Transportation Criteria Manual 
Designation                 Description  
Section 3.2.0              General Criteria   
Section 3.4.3 .D         Layer Data-Minimum Thickness     
Table 3-1                   Minimum Layer Thickness 
Section 3.4.3 .F         Layer Data- Minimum Thickness 
Table 3-2                   Layer Thickness Increment 
Section 3.4.3 .J         Layer Data- Stiffness Coefficient 
Table 3-3                   Stiffness Coefficient 
Table 3-9                   Recommended Salvage values 
Table 3-10                 AASHTO Layer Coefficients    
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Item No. 220S  
Sprinkling for Dust Control  

220S.1 Description  

This item shall govern the authorized application of water for dust control on 
specified streets, detours, haul routes or construction sites, as shown on the 
Drawings or directed by the Engineer or designated representative, for the 
purpose of maintaining these areas relatively free of dust. 

This specification is applicable for projects or work involving either inch-pound 
or SI units.  Within the text, inch-pound units are given preference with SI units 
shown within parentheses. 

220S.2  Submittals 

The submittal requirements of this specification item include  

A. The manufacturer, model and description of the proposed dust control 
equipment, 

B. The sprinkling plan including application rate, pattern of sprinkling and 
scheduled times of application. 

220S.3  Materials 

Water shall be furnished by the Contractor and shall be clean and free from 
industrial wastes and other objectionable matter. 

220S.4  Construction Methods  

Dust control shall only be conducted when directed by the Engineer or 
designated representative.  The Contractor shall furnish and operate an 
approved sprinkler, equipped with positive and rapidly working cut-off valves 
and approved spray bars to insure the distribution of water in a uniform and 
controllable rate of application over the entire width sprinkled.  The Contractor 
shall apply the water in the quantity specified on the Drawings or as directed by 
the Engineer or designated representative. 

It shall be the Contractor's continuous responsibility at all times, including 
nights, holidays and weekends until acceptance of the project by the City, to 
maintain the specified areas relatively free of dust in a manner that will cause 
the least inconvenience to the public. 

220S.5   Measurement  

Sprinkling for dust control will be included in the unit price bid for other items of 
the contract unless included as a separate pay item in the contract.  When 
included for payment in the contract as a separate contract pay item, it will be 
measured in units of 1,000 gallons (3.785 kiloliters) actually placed as 
authorized by the Engineer or designated representative. 
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220S.6  Payment  

When this item is specified on the Drawings as a separate pay item, the water 
furnished and the work performed as prescribed by this item and measured as 
provided under Section 220S.5, "Measurement" will be paid for in accordance 
with the contract unit bid price for 'Sprinkling for Dust Control'.  The unit bid 
price shall include total compensation for all labor, materials, tools, machinery, 
equipment and incidentals necessary to complete the work as indicated on the 
Drawings. 

Payment, when specified in the contract, will be made under the following: 

Pay Item No. 220S-A:  Sprinkling for Dust Control (Water) - Per 1000 gallon 
Unit. 

End 
 

RELATED CROSS REFERENCE MATERIALS 
Specification 220S, “Sprinkling For Dust Control” 

 
City of Austin Standard Specification Items 
Designation             Description 
Item No. 101S             Preparing Right of Way 
Item No. 102S             Clearing and Grubbing 
Item No. 110S              Street Excavation 
Item No. 111S              Excavation 
Item No. 120S             Channel Excavation 
Item No. 132S             Embankment 
Item No. 201S             Subgrade Preparation 
 

Texas Department of Transportation: Standard Specifications for Construction 
and Maintenance of Highways, Streets, and Bridges 
Designation            Description 
Item No. 100              Preparing Right of Way  
Item No. 110               Excavation 
Item No. 132              Embankment 
Item No. 158          Specialized Excavation Work 
Item No. 204             Sprinkling 
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Item No. 230S  

Rolling (Flat Wheel)  

230S.1  Description  

This item shall govern compaction of subgrade, embankment, flexible base, surface 
treatments and asphalt surfaces by the operation of approved power rollers as herein 
specified and as directed by the Engineer or designated representative. 
 
This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text and accompanying tables, the inch-pound units are given preference 
followed by SI units shown within parentheses. 

230S.2  Submittals 

The submittal requirements of this specification item may include: 

A.  A plan describing the condition of each roller proposed for the work, as well as the 
type, size, weight, configuration (three wheel, tandem, etc) for each individual roller, 
and  

B. The operating speed proposed for each individual roller. 

230S.3  Equipment  

A.  Embankments and Flexible Bases  
 
 Power rollers shall be of the 3-wheel, self-propelled type, weighing not less than 10 

tons (9 megagrams) and shall provide compression on the rear wheels of not less 
than 325 pounds per linear inch (5.80 kilograms per linear millimeter) of wheel width.  
All wheels shall be flat.  The rear wheels shall have a diameter of not less than 48 
inches (1.2 meters) and each shall have a wheel width of not less than 20 inches 
(510 millimeters). 

 
B. Surface Treatments and Pavements 
 
 Power rollers shall be the 3-wheel or tandem, self-propelled type, weighing not less 

than 3 tons (2.7 megagrams) nor more than 6 tons (5.4 megagrams).  All wheels 
shall be flat.  Rollers shall be equipped with an adequate scraping or cleaning device 
on each wheel.  Rollers used to compact asphalt mixture shall be equipped with a 
water system, which will keep all tires uniformly wet. 

In lieu of the rolling equipment specified, the Contractor may, upon written 
permission from the Engineer or designated representative, operate other 
compacting equipment that will produce equivalent relative compaction in the same 
period of time as the specified equipment.  If the substituted compaction equipment 
fails to produce the desired compaction within the same period of time as would be 
expected of the specified equipment, as determined by the Engineer or designated 
representative, its use shall be discontinued and the Contractor will be required to 
furnish the specified equipment. 

Rollers shall be maintained in good repair and operating condition and shall be 
approved by the Engineer or designated representative. 
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230S.4  Construction Methods  

 This work shall only be conducted at the direction of the Engineer or designated 
 representative.  A sufficient number of rollers shall be provided to compact the material 
 in a satisfactory manner.  When operations are isolated and a single roller unit cannot 
 produce the required compaction satisfactorily, additional roller units shall be provided. 
 

A.  Subgrades, Embankments and Flexible Base  
 

The subgrade, embankment layer or base course shall be sprinkled, if required by 
Standard Specification Item Nos. 201S, “Subgrade Preparation” and 210S, “Flexible 
Base”.  Rolling with a power roller shall start longitudinally at the sides of the 
designated area and proceed towards the center, overlapping on successive trips 
by at least 1/2 the width of the rear wheel of the power roller.  On superelevated 
curves, rolling shall begin at the low sides and progress toward the high sides.  
Alternate trips of the roller shall be slightly different in length.  Rolling shall be 
conducted in accordance with Standard Specification Item Nos. 201S, “Subgrade 
Preparation” and 210S, “Flexible Base”.  The rollers, unless otherwise directed by 
the Engineer or designated representative, shall be operated at a speed between 2 
and 3 miles (3 and 5 kilometers) per hour. 

 
B.   Surface Treatments and Pavements  
 
 Rolling shall be done as called for in the surface treatment (Items 310S and 320S) 

and asphalt pavement (Item 340S) Standard Specification Items.  The sequence of 
work shall be as specified above for embankment layer or base course.  The 
operating speed shall be determined by the Contractor and approved by the 
Engineer or designated representative. 

230S.4  Measurement and Payment 

Compensation will not be allowed for materials, equipment or labor required by this item, 
but shall be included in the unit price bid for the item of construction in which this item is 
used. 
 
 
End 

 
 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification 230S, “ROLLING (FLATWHEEL)” 

 

City of Austin Standard Specifications 

Designation              Description 
Item No. 201S           Subgrade Preparation 
Item No. 210S           Flexible Base  
Item No. 310S    Emulsified Asphalt Treatment 

Item No. 320S    Two Course Surface Treatment 
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Item No. 340S    Hot Mix Asphaltic Concrete Pavement 
 
 
 
 
 

 RELATED CROSS REFERENCE MATERIALS 
Specification 230S, “ROLLING (FLATWHEEL)” 

 

City of Austin Standard Specifications 

Designation             Description 
Item No. 101S           Preparing Right of Way 
Item No. 102S           Clearing and Grubbing 
Item No. 104S           Removing Portland Cement Concrete 
Item No. 110S           Street Excavation 
Item No. 111S           Excavation 
Item No. 130S           Borrow 
Item No. 132S           Embankment 
Item No. 202S   Hydrated Lime and Lime Slurry 
Item No. 203S    Lime Treatment for Materials in Place 
Item No. 232S    Rolling (Pneumatic Tire) 
Item No. 236S    Proof Rolling 
Item No. 301S    Asphalts, Oils and Emulsions 
Item No. 306S    Prime Coat 
Item No. 307S    Tack Coat  
Item No. 402S    Controlled Low Strength Material 
Item No. 403S    Concrete for Structures 
 

City of Austin Standard Details 

Designation               Description 
No. 1000S-10    Local Street Sections   
No. 1000S-11(1)    Residential and City of Austin Neighborhood Collector Street 

Sections                                               
No. 1000S-11(2)    Industrial and Commercial Collector Street Sections  
No. 1000S-12(1)    Primary Collector Street Sections 
No. 1000S-12(2)    Primary Arterial Street Sections 
No. 1000S-13(1)    Minor Arterial Street Sections (4 Lanes) 
No. 1000S-13(2)    Minor Arterial Street Sections- (4 Lanes divided) 
No. 1000S-14            Major Arterial Street Sections  

Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 
Designation        Description 
Item No. 100      Preparing Right of Way  
Item No. 110      Excavation 
Item No. 112      Subgrade Widening 
Item No. 132         Embankment 
Item No. 150            Blading 
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Item No. 158            Specialized Excavation Work 
Item No. 204             Sprinkling 
Item No. 210             Rolling (Flat Wheel) 
Item No. 211             Rolling (Tamping) 
Item No. 264            Lime and Lime Slurry 
Item No. 300             Asphalts, Oils and Emulsions 
Item No. 301             Asphalt Anti-stripping Agents 
Item No. 310            Prime Coat (Cutback Asphaltic Materials) 
Item No. 314            Emulsified Asphalt Treatment 
Item No. 316             Surface Treatments 
Item No. 345            Asphalt Stabilized Base (Plant Mixed) 
 

 
RELATED CROSS REFERENCE MATERIALS 
Specification 230S, “ROLLING (FLATWHEEL)” 

 

Texas Department of Transportation: Manual of Testing Procedures 
Designation          Description 
Tex-101-E               Surveying and Sampling Soils for Highways 
Tex-103-E               Determination of Moisture Content of Soil Materials 
Tex-104-E               Determination of Liquid Limit of Soils 
Tex-105-E               Determination of Plastic limit of Soils  
Tex-106-E               Method of Calculating the Plasticity Index of Soils 
Tex-114-E               Laboratory Compaction Characteristics & Moisture Density  
                                Relationship of Subgrade & Embankment Soil 
Tex-115-E             Field Method for Determination of In-Place Density of Soils & 
                                 Base Materials 
Tex-117-E             Triaxial Compression Tests for Disturbed Soils and Base 
                                 Materials 
Tex-120-E               Soil Cement Testing  
Tex-121-E               Soil Lime Testing  
Tex-126-E               Molding, Testing and Evaluation of Bituminous Black Base  
Tex-207-F               Determination of Density of Compacted Bituminous Mixtures 
Tex-210-F       Determination of Asphalt Content of Bituminous Mixtures by 

Extraction   
Tex-222-F                Method of Sampling Bituminous Mixtures  
Tex-228-F                Determination of Asphalt Content of Bituminous Mixtures By 

The Nuclear Method 
Tex-600-J                Sampling and Testing of Hydrated Lime, Quicklime &  
  Commercial Lime Slurry 
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Item No.  232S  
Rolling (Pneumatic Tire)  

232S.1  Description  

This item shall govern compaction of embankment, flexible base, surface treatments or 
pavements by the operation of approved pneumatic tire rollers as herein specified and as 
directed by the Engineer or designated representative. 
 
This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text and accompanying tables, the inch-pound units are given preference 
followed by SI units shown within parentheses. 

232S.2  Submittals 

The submittal requirements of this specification item may include: 

A.  A plan describing the condition of each roller proposed for the work, as well as the type 
of traction (self propelled or drawn), Type, size, weight, tire pressure and configuration 
for each individual roller, and  

B. The operating speed proposed for each individual roller. 

232S.3  Equipment  

A. General Requirements  
 
 When used on seal coats, asphaltic surface treatments and bituminous mixture 

pavements, the roller shall be self propelled and equipped with smooth tread tires 
whether "Rolling (Light Pneumatic Tire)" or "Rolling (Medium Pneumatic Tire)" is 
specified on the Drawings.  The roller shall be so constructed as to be capable of 
being operated in both a forward and a reverse direction.  When used on bituminous 
mixture pavements, the roller shall have suitable provisions for moistening the surface 
of the tires while operating. 

 When turning is impractical or detrimental to the work and when specifically directed 
by the Engineer or designated representative, the roller shall be capable of being 
operated in a forward or backward motion. 

 In lieu of the rolling equipment specified, the Contractor may, upon written permission 
of the Engineer or designated representative, operate other compacting equipment 
that will produce equivalent relative compaction in the same period of time as the 
specified equipment.  If the substituted compaction equipment fails to produce the 
desired compaction within the same period of time as would be expected of the 
specified equipment, as determined by the Engineer or designated representative, its 
use shall be discontinued and the Contractor will be required to furnish the specified 
equipment. 

 Rollers shall be maintained in good repair and operating condition and shall be 
approved by the Engineer or designated representative. 

 Tire pressure is critical to successful operation of the roller.  The Contractor shall 
have equipment on the construction site to inflate tires as required. 

B. Light Pneumatic Tire Roller 
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 The light pneumatic tire roller shall consist of not less than 9 pneumatic tired wheels, 
running on axles in such manner that the rear group of tires will cover the entire gap 
between adjacent tires of the forward group and mounted in a rigid frame and 
provided with a loading platform or body suitable for ballast loading.  The front axle 
shall be attached to the frame in such a manner that the roller may be turned within a 
minimum circle.  The pneumatic tire roller, under working conditions, shall have an 
effective rolling width of approximately 60 inches (1.5 meters) and shall be so 
designed that by ballast loading, the total load may be varied uniformly from 9,000 
pounds (4 megagrams) or less to 18,000 pounds (8 megagrams) or more.  The roller 
shall be equipped with tires that will afford ground contact pressures to 45 pounds per 
square inch (310 kiloPascals) or more.  The operating load and tire air pressure shall 
be within the range of the manufacturer's chart or tabulations showing the contact 
areas and contact pressures for the full range of tire inflation pressures and for the full 
range of loadings for the particular tires furnished.  The roller under working 
conditions shall provide a uniform compression under all wheels.  Individual tire 
inflation pressures shall be within + 5 psi (+ 34 kiloPascals) of each other.  The 
pneumatic tire roller shall be drawn by a suitable crawler type tractor, a pneumatic 
tired tractor, a truck of adequate tractive effort or may be of the self-propelled type.  
The roller, when drawn or propelled by either type of equipment, shall be considered 
a light pneumatic tire roller unit. 

C. Medium Pneumatic Tire Roller (Type A)  

 The medium pneumatic tire roller (Type A) shall consist of not less than 7 pneumatic 
tired wheels, running on axles in such manner that the rear group of tires will cover 
the entire gap between adjacent tires of the forward group and mounted in a rigid 
frame and provided with a loading platform or body suitable for ballast loading.  The 
front axle shall be attached to the frame in such a manner that the roller may be 
turned within a minimum circle.  The pneumatic tire roller, under working conditions, 
shall have an effective rolling width of approximately 84 inches (2.1 meters) and shall 
be so designed that, by ballast loading, the total load may be varied uniformly from 
23,500 pounds (10.5 megagrams) or less to 50,000 pounds (22.5 megagrams) or 
more.  The roller shall be equipped with tires that will afford ground contact pressures 
of 80 pounds per square inch (550 kiloPascals) or more.  The operating load and tire 
air pressure shall be within the range of the manufacturer’s chart.  The roller under 
working conditions shall provide a uniform compression under all wheels.  Individual 
tire inflation pressures shall be within + 5 psi (+ 34 kiloPascals) of each other.   

 
 The pneumatic tire roller shall be drawn by a suitable crawler type tractor, a 

pneumatic tired tractor, a truck of adequate tractive effort or may be of the self-
propelled type.  The roller, when drawn or propelled by any type of equipment, shall 
be considered a medium pneumatic tire roller unit.  The power unit shall have 
adequate tractive effort to properly move the operating roller at variable uniform 
speeds up to approximately 5 miles per hour (8 kilometers per hour). 

D.  Medium Pneumatic Tire Roller (Type B)  

 The medium pneumatic tire roller (Type B) shall conform to the requirements for 
Medium Pneumatic Tire Roller (Type A) as specified above, except that the roller 
shall be equipped with tires that will afford ground contact pressures to 90 psi (620 
kiloPascals) or more. 

232S.4   Construction Methods  
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The embankment layer or the base course shall be sprinkled in accordance with 
Standard Specification Item Nos. 201S, “Subgrade Preparation” and 210S, “Flexible 
Base”.  Rolling with a pneumatic tire roller shall start longitudinally at the sides of the 
designated area and shall proceed towards the center, overlapping on successive trips by 
at least 1/2 of the width of the pneumatic tire roller.  On superelevated curves, rolling shall 
begin at the low sides and progress toward the high sides.  Alternate trips of the roller 
shall be slightly different in length. 

The light pneumatic tire roller shall be operated at speeds, which shall be between 3 and 
11 miles per hour (between 6 and 19 kilometers per hour) for asphalt surfacing work and 
between 2 and 6 miles per hour (between 3 and 10 kilometers per hour) for all other 
work. 

The medium pneumatic tire roller shall be operated at speeds as directed by the Engineer 
or designated representative, which produce a satisfactory product. 

Sufficient rollers shall be provided to compact the material in a satisfactory manner.  
When operations are so isolated from one another that 1 roller unit cannot produce the 
required compaction satisfactorily, additional roller units shall be provided. 

232S.5   Measurement and Payment  

Compensation will not be allowed for materials, equipment or labor required by this item.  
These items shall be included in the unit price bid for the item of construction in which this 
item is used. 
 
End 

 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification 232S, “Rolling (Pneumatic Tire)”  

City of Austin Standard Specifications 
Designation           Description 
Item No. 201S       Subgrade Preparation 
Item No. 210S      Flexible Base   

RELATED CROSS REFERENCE MATERIALS  
City of Austin Contract Documents 
Designation                Description 
Section 00700            General Conditions 
 
City of Austin Standard Specifications 
Designation                Description 
Item No. 101S            Preparing Right of Way 
Item No. 102S            Clearing and Grubbing 
Item No. 110S            Street Excavation 
Item No. 111S            Excavation 
Item No. 130S            Borrow 
Item No. 132S            Embankment 
Item No. 202S       Hydrated Lime and Lime Slurry 
Item No. 203S        Lime Treatment for Materials in Place 
Item No. 230S      Rolling (Flat Wheel) 
 

RELATED  CROSS REFERENCE MATERIALS-Continued 
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Specification 232S, “Rolling (Pneumatic Tire)”  
City of Austin Standard Specifications 
Designation                Description 
Item No. 236S      Proof Rolling 
Item No. 301S        Asphalts, Oils and Emulsions 
Item No. 306S        Prime Coat 
Item No. 307S        Tack Coat  
Item No. 310S        Emulsified Asphalt Treatment 
Item No. 320S        Two Course Surface Treatment 
Item No. 340S        Hot Mix Asphaltic Concrete Pavement 
Item No. 402S        Controlled Low Strength Material 
Item No. 403S        Concrete for Structures 
 
City of Austin Standard Details 
Designation             Description 
No. 1000S-10        Local Street Sections 
No. 1000S-11(1)     Residential and City of Austin Neighborhood Collector Street     

Sections 
No. 1000S-11(2)     Industrial and Commercial Collector Street Sections  
No. 1000S-12(1)     Primary Collector Street Sections 
No. 1000S-12(2)    Primary Arterial Street Sections 
No. 1000S-13(1)     Minor Arterial Street Sections (4 Lanes) 
No. 1000S-13(2)    Minor Arterial Street Sections- (4 Lanes divided) 
No. 1000S-14           Major Arterial Street Sections  
Texas Department of Transportation:  Standard Specifications for  
Construction and Maintenance of Highways, Streets, and Bridges 
Designation           Description 
Item No. 100             Preparing Right of Way  
Item No. 110             Excavation 
Item No. 112             Subgrade Widening 
Item No. 132             Embankment 
Item No. 150             Blading 
Item No. 158             Specialized Excavation Work 
Item No. 204             Sprinkling 
Item No. 210             Rolling (Flat Wheel) 
Item No. 211             Rolling (Tamping) 
Item No. 213             Rolling (Pneumatic Tire) 
Item No. 264             Lime and Lime Slurry 
Item No. 300             Asphalts, Oils and Emulsions 
Item No. 301             Asphalt Anti-stripping Agents 
Item No. 310             Prime Coat (Cutback Asphaltic Materials) 
Item No. 314             Emulsified Asphalt Treatment 
Item No. 316             Surface Treatments 
Item No. 345             Asphalt Stabilized Base (Plant Mixed) 
 
Texas Department of Transportation: Manual of Testing Procedures 
Designation      Description 
Tex-101-E         Surveying and Sampling Soils for Highways 
Tex-103-E         Determination of Moisture Content of Soil Materials 
Tex-104-E         Determination of Liquid Limit of Soils 
Tex-105-E         Determination of Plastic limit of Soils  
Tex-106-E         Method of Calculating the Plasticity Index of Soils 

RELATED  CROSS REFERENCE MATERIALS-Continued 
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Specification 232S, “Rolling (Pneumatic Tire)” 

Texas Department of Transportation: Manual of Testing Procedures 
Designation      Description 
Tex-114-E         Laboratory Compaction Characteristics & Moisture Density 

Relationship of Subgrade & Embankment Soil 
Tex-115-E         Field Method for Determination of In-Place Density of Soil & Base 

Materials 
Tex-117-E         Triaxial Compression Tests for Disturbed Soils and Base Materials 
Tex-120-E         Soil Cement Testing  
Tex-121-E         Soil Lime Testing  
Tex-126-E         Molding, Testing and Evaluation of Bituminous Black Base Materials 
Tex-207-F          Determination of Density of Compacted Bituminous Mixtures 
Tex-210-F          Determination of Asphalt Content of Bituminous Mixtures by Extraction 
Tex-228-F          Determination of Asphalt Content of Bituminous Mixtures By The   

Nuclear Method 
Tex-600-J           Sampling and Testing of Hydrated Lime, Quicklime & Commercial  
                                          Lime Slurry 
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Item No. 234S  
Rolling (Tamping)  

234S.1  Description  

This item shall govern compaction of embankment, lime-treated subgrade or other 
courses by the operation of approved tamping rollers as herein specified and as directed 
by the Engineer or designated representative. 
 
This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text and accompanying tables, the inch-pound units are given preference 
followed by SI units shown within parentheses. 

234S.2  Submittals 

The submittal requirements of this specification item may include: 

A.  A plan describing the condition of each roller proposed for the work, as well as the 
type of traction (self propelled or drawn), Type of roller, size, weight, and 
configuration of each individual tamping roller, and  

B.   The operating speed proposed for each individual tamping roller. 

234S.3   Equipment  

The tamping rollers shall consist of 2 metal rollers, drums or shells of 40 inches (1 meter) 
minimum diameter; each not less than 42 inches (1.067 meters) in length.   The drums 
shall be unit mounted in a rigid frame in such a manner that each roller may oscillate 
independently of the other.  

Each roller, drum or shell shall be surmounted by metal studs with tamping feet projecting 
not less than 7 inches (180 millimeters) from the surface and spaced not less than 6 
inches (150 millimeters) nor more than 10 inches (254 millimeters), measured diagonally 
center to center and the cross-sectional area of each tamping foot, measured 
perpendicularly to the axis of the stud, shall not be less than 5 nor more than 8 square 
inches (less than 3200 nor more than 5200 square millimeters).  The roller shall be 
supplemented with cleaning teeth to provide self-cleaning.   

The roller shall be so designed that, by ballast loading, the load on each tamping foot may 
be varied uniformly from 125 to 550 psi (860 to 3800 kiloPascals) of cross sectional area.  
The load per tamping foot will be determined by dividing the total weight (mass) of the 
roller by the number of tamping feet in 1 row parallel to or approximately parallel to the 
axis of the roller.  The compression to be provided at any time shall be as directed by the 
Engineer or designated representative.   

The tamping roller shall be drawn by suitable power equipment of adequate tractive effort.  
Two tamping rollers, consisting of 4 cylinders, conforming to the above prescribed 
requirements, drawn by approved power equipment, shall be considered a roller unit. 

Where turning is impractical or detrimental to the work and when specifically directed by 
the Engineer or designated representative, the roller shall be capable of being operated in 
a forward and backward direction.  When operations are confined to narrow widths and 
when specifically directed in writing by the Engineer or designated representative, 1 
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tamping roller consisting of 2 cylinders, fastened to the front end of approved power 
equipment shall be considered a roller unit. 

In lieu of the rolling equipment specified, the Contractor may, upon written permission from 
the Engineer or designated representative, operate other compacting equipment that will 
produce equivalent relative compaction in the same period of time as the specified 
equipment.  If the substituted compaction equipment fails to produce the desired 
compaction within the same period of time as would be expected of the specified 
equipment, as determined by the Engineer or designated representative, its use shall be 
discontinued and the Contractor will be required to furnish the specified equipment.   

Rollers shall be maintained in good repair and operating condition and shall be approved 
by the Engineer or designated representative. 

234S.4  Construction Methods  

The embankment layer, subbase or the base course shall be sprinkled in accordance with 
Standard Specification Item Nos. 201S, “Subgrade Preparation” and 203S, “Lime 
Treatment for Materials In Place”.  Rolling with a tamping roller unit shall start 
longitudinally at the sides of the designated area and proceed toward the center, 
overlapping on successive trips by at least 1/2 of the width of the tamping roller unit.  On 
superelevated curves, rolling shall begin at the low sides and progress toward the high 
sides.  Alternate trips of the unit shall be slightly different in length.  The tamping roller 
unit, unless otherwise directed by the Engineer or designated representative, shall be 
operated at a speed between 2 and 3 miles per hour (3 and 5 kilometers per hour). 

Sufficient rollers shall be provided to compact the material in a satisfactory manner.  When 
operations are so isolated from one another that one roller cannot perform the required 
compaction satisfactorily, additional rollers shall be provided and operated as directed by 
the Engineer. 

234S.5   Measurement and Payment  

No additional payment will be made for the materials, equipment or labor required by this 
item, but shall be included in the unit price bid for the item of construction in which this 
item is used. 
 
End 
 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification 234S, “Rolling (Tamping)”  

City of Austin Standard Specifications 
Designation                 Description 
Item No. 201S         Subgrade Preparation 
Item No. 203S      Lime Treatment for Materials in Place  

RELATED CROSS REFERENCE MATERIALS 
Specification 234S, “Rolling (Tamping)”  

City of Austin Contract Documents 
Designation                 Description 
Section 00700            General Conditions  
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RELATED CROSS REFERENCE MATERIALS – Continued 
Specification 234S, “Rolling (Tamping)”  

Texas Department of Transportation: Standard Specifications for  
Construction and Maintenance of Highways, Streets, and Bridges 
Designation                 Description 
Item No. 132                Embankment 
Item No. 204                Sprinkling 
Item No. 210                Rolling (Flat Wheel) 
Item No. 211                Rolling (Tamping) 
Item No. 213                Rolling (Pneumatic Tire)  
City of Austin Standard Specifications 
Designation                 Description 
Item No. 101S              Preparing Right of Way 
Item No. 102S              Clearing and Grubbing 
Item No. 110S              Street Excavation 
Item No. 111S              Excavation 
Item No. 130S              Borrow 
Item No. 132S              Embankment 
Item No. 202S       Hydrated Lime and Lime Slurry 
Item No. 210S       Flexible Base  
Item No. 230S       Rolling (Flat Wheel) 
Item No. 232S       Rolling (Pneumatic Tire) 
Item No. 236S       Proof Rolling 
Item No. 301S       Asphalts, Oils and Emulsions 
Item No. 306S       Prime Coat 
Item No. 307S       Tack Coat  
Item No. 310S       Emulsified Asphalt Treatment 
Item No. 320S       Two Course Surface Treatment 
Item No. 340S       Hot Mix Asphaltic Concrete Pavement 
Item No. 402S       Controlled Low Strength Material 
Item No. 403S       Concrete for Structures  
City of Austin Standard Details 
Designation                     Description 
No. 1000S-10            Local Street Sections   
No. 1000S-11(1)   Residential and City of Austin Neighborhood Collector Street Sections 
No. 1000S-11(2)   Industrial and Commercial Collector Street Sections  
No. 1000S-12(1)   Primary Collector Street Sections 
No. 1000S-12(2)   Primary Arterial Street Sections 
No. 1000S-13(1)   Minor Arterial Street Sections (4 Lanes) 
No. 1000S-13(2)   Minor Arterial Street Sections- (4 Lanes divided) 
No. 1000S-14            Major Arterial Street Sections  
Texas Department of Transportation: Standard Specifications for  
Construction and Maintenance of Highways, Streets, and Bridges 
Designation                 Description 
Item No. 100                Preparing Right of Way  
Item No. 110                Excavation 
Item No. 112                Subgrade Widening 
Item No. 132                Embankment 
Item No. 150                Blading 
Item No. 158                Specialized Excavation Work 
Item No. 264                Lime and Lime Slurry 

RELATED CROSS REFERENCE MATERIALS-Continued 
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Specification 234S, “Rolling (Tamping)”  
Texas Department of Transportation: Standard Specifications for Construction 
and Maintenance of Highways, Streets, and Bridges 
Designation                 Description 
Item No. 300                Asphalts, Oils and Emulsions 
Item No. 301                Asphalt Anti-stripping Agents 
Item No. 310                Prime Coat (Cutback Asphaltic Materials) 
Item No. 314                Emulsified Asphalt Treatment 
Item No. 316                Surface Treatments 
Item No. 345                Asphalt Stabilized Base (Plant Mixed)  
Texas Department of Transportation: Manual of Testing Procedures 
Designation       Description 
Tex-101-E           Surveying and Sampling Soils for Highways 
Tex-103-E           Determination of Moisture Content of Soil Materials 
Tex-104-E           Determination of Liquid Limit of Soils 
Tex-105-E           Determination of Plastic limit of Soils  
Tex-106-E           Method of Calculating the Plasticity Index of Soils 
Tex-114-E  Laboratory Compaction Characteristics & Moisture Density                                         
      Relationship of Subgrade & Embankment Soil 
Tex-115-E          Field Method for Determination of In-Place Density of Soils & Base 

Materials 
Tex-117-E          Triaxial Compression Tests for Disturbed Soils and Base Materials 
Tex-120-E         Soil Cement Testing  
Tex-121-E          Soil Lime Testing  
Tex-126-E    Molding, Testing and Evaluation of Bituminous Black Base Materials  
Tex-207-F           Determination of Density of Compacted Bituminous Mixtures 
Tex-210-F       Determination of Asphalt Content of Bituminous Mixtures  
Tex-600-J          Sampling and Testing of Hydrated Lime, Quicklime & Commercial 

Lime Slurry 
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Item No. 236S 
Proof Rolling 

236S.1  Description 

This item shall govern furnishing and operating heavy pneumatic tired compaction equipment for 
locating unstable areas of embankment, subgrade and flexible base courses.   
 
This specification is applicable for projects or work involving either inch-pound or SI units.  Within 
the text, the inch-pound units are given preference followed by SI units shown within 
parentheses. 

236S.2  Submittals 

The submittal requirements of this specification item may include: 

A.  A plan describing the condition of each roller proposed for the work, as well as the type of 
traction (self propelled or drawn), Type of roller, size, weight, tire pressure (if appropriate) 
and configuration of each individual roller, and  

B.   The operating speed proposed for each individual roller. 

236S.3   Equipment 

A.  Standard Proof Roller:  
 
 The proof rolling equipment shall have a loading platform or body suitable for ballast 

loading that is supported on a minimum of two (2) axles with not more than two (2) 
pneumatic tired wheels per axle.  All wheels shall be arranged so that they will carry 
approximately equal loads when operating on uneven surfaces.  Pneumatic proof rolling 
equipment with multiple pivotal axles and more than two tires along the front or rear axle 
axis shall have articulating axle supports to equally distribute the load to all tires over 
uneven surfaces. 

 The proof roller unit, under working conditions, shall have a minimum contact width of 7-1/2 
feet (2.3 meters) and shall be so designed that the gross roller weight may be varied 
uniformly from 25 tons to 50 tons (23 megagrams to 45 megagrams) by ballast loading.  
The tires shall be capable of operating under various loads with variable air pressures up to 
145 psi (up to 1000 kiloPascals).  The tires shall be smooth tread and shall impart a 
minimum ground contact pressure of 75 pounds per square inch (520 kiloPascals).  Tires 
shall be practically full of liquid (i.e. when liquid will flow from the valve stem of a fully 
inflated tire with the stem in the uppermost position).  The operating load and tire pressure 
shall be within the range of the manufacturer’s chart as directed by the Engineer or 
designated representative.   

The proof roller shall be drawn by a power train of adequate tractive effort or may be of a 
self-propelled type.  The proof rolling equipment shall be equipped with a reverse mode 
transmission or be capable of turning 180 degrees in the street width.  When a separate 
power train is used to draw the proof roller, the power train weight shall not be considered 
in the weight of the proof roller.  The power train shall be rubber-tired when rolling subgrade 
and base materials.  A cleated or track-type power train may be used on earth and rock 
embankments. 

 
 
B.  Alternate Equipment:   
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 With the written approval of the Engineer or designated representative, the Contractor may 

utilize alternate equipment on embankment courses, subgrade and base courses subject to 
the requirements of the standard proof roller except with respect to minimum contact width, 
axle/tire arrangement and tire tread. 

 Alternate equipment for stability testing of embankments shall be restricted to equipment 
that can be shown to impart a stress distribution on the embankment structure equivalent to 
or greater than the stress induced by the concentrated weight of a standard proof roller.   

 
C.   Equipment Submittals:  
 

All standard proof rollers and proposed alternate equipment must be approved by the 
Engineer or designated representative prior to their use.  The Contractor shall furnish the 
Engineer or designated representative with charts or tabulations showing the contact areas 
and contact pressures for the full range of tire inflation pressures and for the full range of 
loadings for the particular tires furnished. 

Alternate equipment submittals for proof rolling of embankments shall be signed and sealed 
by a registered Professional Engineer licensed in the State of Texas. 

236S.4   Construction Methods  

A.  General:   
 
 Within the ranges set forth in Section 236S.3, the load and tire inflation pressures shall be 

adjusted as directed by the Engineer or designated representative.  It is proposed to use a 
contact pressure corresponding as nearly as practical to the maximum supporting value of 
the earthwork or base.   The entirety of prepared surfaces to be tested by this method shall 
be proof rolled by a minimum of two passes of the proof roller tires.  Each succeeding trip of 
the proof roller shall be offset by not greater than one tire width. 

 When alternate equipment is proposed and only one axle meets minimum requirements, 
only the qualifying axle shall be used to proof roll.  If the operation of the proof roller shows 
an area to be unstable, the substandard area shall be brought to satisfactory stability and 
uniformity by additional curing, compaction, or by removal and replacement of unsuitable 
materials.  The re-worked area shall then be proof rolled. 

 Proof rollers shall be operated at speeds between 2 and 6 miles per hour (3 and 10 
kilometers per hour) or as directed by the Engineer or designated representative. 

 Acceptable limits of elastic and plastic deformation of prepared subgrade courses shall be 
established by proof rolling Test Sections of representative soil conditions, previously tested 
and approved for density and moisture requirements of the governing subgrade and earth 
embankment items.  Proof rolling of first course base over a plastic subgrade may be 
waived by the Engineer or designated representative if it is determined that the prepared 
first course base will be damaged by the proof roller. 

 B.   Roadway Construction:  

 The subgrade and all lifts of base material shall be proof rolled in new roadway construction 
and in the reconstruction of existing streets.  Proof rolling of the curb course base shall be 
substituted for proof rolling of final course base at the direction of the Engineer or 
designated representative.  Proof rolling may be waived by the Engineer or designated 
representative where construction is limited to turn lanes, street widening less than 7-1/2 
feet (2.3 meters) in width, or where the site is otherwise congested. 
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C.  Trenches:   

 Trenches shall be proof rolled where no limitations to the operation of the proof roller exist 
as may be determined by the Engineer subject to the provisions hereunder. 

 All trenches shall be proof rolled in new roadways or in existing roadways under 
reconstruction.  Trenches shall be proof rolled at the street subgrade elevation by 
longitudinal and perpendicular passes of the roller as may be dictated by the width of the 
trench. 

 Proof rolling of trenches in existing paved streets shall be limited to pavement cross-
sections capable of sustaining the weight of the proof rolling equipment without imparting 
damage to the remaining pavement structure as determined by the Engineer.  Trenches less 
than 4 feet (1.2 meters) in width shall be exempted of all proof rolling requirements.  Only 
the final course base shall be proof rolled in trenches 4 feet (1.2 meters) or wider but 
narrower than the proof roller contact width.  The subgrade, the first course and the final 
course base shall be proof rolled in trenches 7-1/2 feet (2.3 meters) or wider.  

D.  Embankment Construction:   

 All embankment courses shall be proof rolled, unless otherwise directed by the Engineer or 
designated representative. 

 If required by the Engineer or designated representative, stability testing of embankments 
constructed to the finished cross-section and elevation or to interim elevations shall either 
be conducted with a standard proof roller or alternate equipment, which can be proven to 
impart a horizontal and vertical pressure distributions equivalent to or greater than those 
induced by a standard proof roller. 

236S.5   Measurement and Payment  

No direct payment will be made for the materials, equipment or labor required by this item, but 
shall be included in the unit price bid for the item of construction in which this item is used. 
  
End 
 

 RELATED CROSS REFERENCE MATERIALS 
 Specification Item 236S, “Proof Rolling”  

City of Austin Contract Documents 
Designation              Description 
Section 00700            General Conditions  
City of Austin Standard Specifications 
Designation               Description 
Item No. 101S            Preparing Right of Way 
Item No. 102S            Clearing and Grubbing 
Item No. 110S            Street Excavation 
Item No. 111S            Excavation 
Item No. 130S            Borrow 
Item No. 132S            Embankment 
 

RELATED CROSS REFERENCE MATERIALS-Continued 
Specification 236S, “Proof Rolling” 
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City of Austin Standard Specifications 
Designation               Description 
Item No. 201S      Subgrade Preparation  
Item No. 202S      Hydrated Lime and Lime Slurry 
Item No. 203S      Lime Treatment for Materials in Place 
Item No. 204S      Portland Cement Treatment For Materials in Place 
Item No. 206S      Asphalt Stabilized  Base (Plant Mix) 
Item No. 210S      Flexible Base  
Item No. 230S      Rolling (Flat Wheel) 
Item No. 232S      Rolling (Pneumatic Tire) 
Item No. 234S      Rolling (Tamping) 
Item No. 301S      Asphalts, Oils and Emulsions 
Item No. 306S      Prime Coat 
Item No. 307S      Tack Coat  
Item No. 310S      Emulsified Asphalt Treatment 
Item No. 320S      Two Course Surface Treatment 
Item No. 340S      Hot Mix Asphaltic Concrete Pavement 
Item No. 402S      Controlled Low Strength Material 
Item No. 403S      Concrete for Structures  
City of Austin Standard Details 
Designation               Description 
No. 1000S-10         Local Street Sections   
No. 1000S-11(1)   Residential and City of Austin Neighborhood  
                                          Collector Street Sections 
No. 1000S-11(2)    Industrial and Commercial Collector Street Sections  
No. 1000S-12(1)  Primary Collector Street Sections 
No. 1000S-12(2)   Primary Arterial Street Sections 
No. 1000S-13(1)   Minor Arterial Street Sections (4 Lanes) 
No.1000S-13 (2)   Minor Arterial Street Sections- (4 Lanes divided) 
No. 1000S-14            Major Arterial Street Sections  
Texas Department of Transportation:  Standard Specifications for  
Construction and Maintenance of Highways, Streets, and Bridges 
Designation        Description 
Item No. 100        Preparing Right of Way  
Item No. 110        Excavation 
Item No. 112        Subgrade Widening 
Item No. 132        Embankment 
Item No. 150        Blading 
Item No. 158        Specialized Excavation Work 
Item No. 204        Sprinkling 
Item No. 210        Rolling (Flat Wheel) 
Item No. 211        Rolling (Tamping) 
Item No. 213        Rolling (Pneumatic Tire) 
Item No. 264        Lime and Lime Slurry 
Item No. 300        Asphalts, Oils and Emulsions 
Item No. 301        Asphalt Anti-stripping Agents 
Item No. 310        Prime Coat (Cutback Asphaltic Materials) 
Item No. 314        Emulsified Asphalt Treatment 
Item No. 316        Surface Treatments 
Item No. 345       Asphalt Stabilized Base (Plant Mixed) 
 

RELATED CROSS REFERENCE MATERIALS-Continued 
Specification 236S, “Proof Rolling” 
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Texas Department of Transportation: Manual of Testing Procedures 
Designation        Description 
Tex-101-E           Surveying and Sampling Soils for Highways 
Tex-103-E           Determination of Moisture Content of Soil Materials 
Tex-104-E           Determination of Liquid Limit of Soils 
Tex-105-E           Determination of Plastic limit of Soils  
Tex-106-E           Method of Calculating the Plasticity Index of Soils 
Tex-114-E           Laboratory Compaction Characteristics & Moisture Density  
                             Relationship of Subgrade & Embankment Soil 
Tex-115-E           Field Method for Determination of In-Place Density of Soils & Base Materials 
Tex-117-E           Triaxial Compression Tests for Disturbed Soil and Base Materials 
Tex-120-E           Soil Cement Testing  
Tex-121-E           Soil Lime Testing  
Tex-126-E           Molding, Testing and Evaluation of Bituminous Black Base Materials  
Tex-207-F           Determination of Density of Compacted Bituminous Mixtures 
Tex-210-F           Determination of Asphalt Content of Bituminous Mixtures  
Tex-600-J         Sampling and Testing of Hydrated Lime, Quicklime & Commercial 

Lime Slurry 
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   Item No. 301S 
 Asphalts, Oils and Emulsions  

301S.1 Description  

This item includes the requirements for cutback asphalts, emulsified asphalts, polymer modified 
asphalt cements, performance graded asphalt binders and other miscellaneous asphaltic 
materials and latex additives. 

This specification is applicable for projects or work involving either inch-pound or SI units.  Within 
the text the inch-pound units are given preference followed by SI units shown within parentheses. 

301S.2  Submittals 

Submittals shall include test results for each the materials described herein when specifically 
identified on the Drawings and/or referenced in associated standard specification items and 
standard details. 

Submittals may include samples of the base asphalt cement and polymer additives. 

301S.3  Materials  

When tested in accordance with designated TxDoT, AASHTO and/or ASTM Test Methods, the 
various materials shall meet the applicable requirements of this specification. 

A.  Acronyms 

The acronyms used in this specification are defined in the following table. 

Table 1:  Acronyms 

Acronym Definition Acronym Definition 
Test Method Prefix 

Tex 
T 
D 

 
TxDOT 

AASHTO 
ASTM 

Polymer Modifier
SBR or L 

SBS 
 

TR 
P 

 
Styrene-Butadiene Rubber (Latex) 

Styrene-Butadiene-Styrene Block Copolymer
Tire Rubber, from ambient temperature 

grinding of truck and passenger tires 
Polymer Modified 

AC Asphalt Cement SS Slow Setting 

RC Rapid Curing H-suffix Harder Residue (Lower Penetration) 

MC Medium Curing AE Asphalt Emulsion 

SCM Special Cutback 
Material 

S-suffix Stockpile Usage 

HF High Float AE-P Asphalt Emulsion Prime 

C Cationic EAP&T Emulsified Asphalt Prime and Tack 

RS Rapid Setting PCE Prime, Cure, and Erosion Control 

MS Medium Setting PG Performance Grade 

B.  Asphalt Cement  

The material shall be homogeneous, free from water, shall not foam when heated to 350oF 
(177oC) and shall meet the requirements in Table 2.   
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Table 2:  Asphalt Cement Requirements 

 
                     Viscosity Grade     AC-10 AC-20 AC-30 

Property                                 Test Method Min Max Min Max Min Max 

Viscosity: 140oF, poises                     T202
           (60oC, pascals) 

800
(80)

1200
(120)

1600
(160)

2400
(240)

2400
(240)

3600 
(360) 

Viscosity:  275oF, stokes                    T202
        (135oC, pascals) 

1.9 
(.19)

- 2.5 
(.25)

- 3.0 
(.30)

- 

Penetration: 77oF (25oC), 100g, 5s      T49 85 - 55 - 45 - 
Flash Point, C.O.C. oF                         T48 
                           (oC) 

450
(232)

- 450 
(232)

- 450 
(232)

- 

% Solubility                                           T44
    trichloroethylene    

99.0 - 99.0 - 99.0 - 

Spot test                                      Tex 509-C

  Viscosity: 140oF stokes                    T202
              (60oC pascals) 

- 3000

(300)

- 6000

(600)

- 9000 

(900) 

Ductility 77oF (25oC), 5 cm/min, cm  T202  100 - 70 - 50 - 

C.  Polymer Modified Asphalt Cement.  

Polymer modified asphalt cement must be smooth, homogeneous, and shall comply with the 
requirements listed in Table 3. 

Table 3:  Polymer Modified Asphalt Cement Requirements 

Polymer Modified Viscosity Grade AC-5  AC-10  AC-15P AC-45P* 

Polymer Type SBR SBR SBS SBS 
Property Test Method Min Max Min Max Min Max Min Max
Polymer in  % (solids basis) Tex-533-C 2.0 - 2.0 - 3.0 - 3.0 - 
Viscosity          

 140ºF, poise 
   (60oC, pascals) 

T 202 
700 
(70) 

- 
- 

1300
(130)

- 
- 

1500 
(150) 

- 
- 

4500
(450)

- 
- 

 275ºF, poise 
  (135oC, pascals) 

T 202 
- 
- 

7.0 
(0.7)

- 
- 

8.0 
(0.8)

- 
- 

8.0 
(0.8) 

14.0 
(1.4)

 

Penetration, 77ºF (25oC), 100 g, 5 
s. 

T 49 120 - 80 - 100 150 50 74 

Ductility, 5cm/min., 39.2ºF, cm T 51 70 - 60 - - - 15 - 

Elastic Recovery, 50ºF (10oC), % Tex-539-C - - - - 55 -  - 

Polymer Separation, 48 hrs**. Tex-540-C None None None None 

Flash Point, C.O.C., ºF (oC), T 48 
425 

(218)
- 
- 

425 
(218)

- 
- 

425 
(218) 

- 
- 

425 
(218)

- 
- 

Tests on Residue from Thin Film Oven Test: (T179) 
 Retained Penetration Ratio,    
    77ºF (25oC), % original 

T 49 - - - - 0.60 1.00 0.60 0.90

*  The SBS block copolymer may be pre-blended with a polymer processing oil (up to a 1:1 ratio of polymer to oil) to 
aid the solution of the polymer in the asphalt. 

**  A 350-gram (0.77 pound) sample of the asphalt-SBS blend is stored for 48 hours at 325oF (163oC).  Upon 
completion of the storage time, the sample is visually examined for separation of the SBS from the asphalt 
(smoothness and homogeneity).  If a question still exists about the separation of the SBS, samples shall be taken 
from the top and bottom of the sample for Infrared Spectroscopy analysis.  A difference of 0.4% or more in the 
concentration of the SBS between the top and bottom samples shall constitute separation. 

 
 
 

301S      08/20/07   Page 2  Asphalts, Oils and Emulsions 



 PRESENT VERSION: 08/20/07    Previous Version: 08/20/03,  04/17/86 

 
 
D.  Cutback Asphalt  
 

Cutback Asphalt shall meet the requirements presented in tables 4, and 5 for the specified 
type and grade. 

Table 4:  RAPID CURING TYPE CUTBACK ASPHALT Requirements  
Type-Grade RC-250 RC-800 RC-3000 

Properties                                         Test Method Min Max Min Max Min Max

Water, percent                                                  T55 - 0.2 - 0.2 - 0.2

Flash Point, T.O.C.,oF [oC]                                T79 80 (27) - 80 (27) - 80 (27) - 

Kinematic viscosity @ 140oF, cst                    T201 
            [60oC, mm2/s] 

250 400 800 1600 3000 6000

Distillation Test:                                                T78 

Distillate, % by volume of total distillate to 680oF [ 360oC]: 

   to 437oF [225oC]: 40 75 35 70 20 55 

   to 500oF [260oC]: 65 90 55 85 45 75 

   to 600oF [316oC]: 85 - 80 - 70 - 

  Residue from Distillation, Volume % 70 - 75 - 82 - 

Tests of Distillation Residue: 

  Penetration, 100g, 5 sec., 77oF [25oC], cm     T49 80 120 80 120 80 120

  Ductility, 5 cm/min., 77oF, 5 cm/min., cm        T51 
                        [25oC, 50 mm/min., mm] 

100 
1000 

- 
- 

100 
1000 

- 
- 

100 
1000 

- 
- 

  Solubility in trichloroethylene, % T44 99.0 - 99.0 - 99.0 - 

  Spot Test                                                  Tex 509-C ALL NEGATIVE 

Table 5:  MEDIUM CURING TYPE CUTBACK ASPHALT Requirements 

Type MC-30 MC-70 MC-250 MC-800 MC-3000 
Properties           Test Method Min Max Min Max Min Max Min Max Min Max

Water, %                                T55 - 0.2 - 0.2 - 0.2 - 0.2 - 0.2 
Flash Point, T.O.C.,oF            T79 
                              [oC] 

100
[38]

- 100
[38]

- 150
[65]

- 150 
[65] 

- 150
[65]

- 

Kinematic viscosity.              T201 
  @ 140oF. cst [60oC, mm2/s] 

30 60 70 140 250 500 800 1600 3000 6000

Distillation Test:                     T78 
   Distillate, as % by volume to total distillate to 680oF[360oC]:, shall be as follows: 
          to 437oF [225oC]: - 25 - 20 - 10 - - - - 
          to 500oF [260oC]: 40 70 20 60 15 55 - 35 - 15 
          to 600oF [316oC]: 75 93 65 90 60 87 45 80 15 75 
    Residue from 80oF [225oC] distillation  
             Volume Percent 50 - 55 - 67 - 75 - 80 - 
   Tests on Distillation Residue: 
    Penetration                         T49 
   @ 77oF [25oC], 100g, s, 01mm: 

120 250 120 250 120 250 120 250 120 250 

Ductility                                  T51 
 @ 77oF, 5 cm/min, cms 
      [25oC, 50 mm/min., mm] 

 
100*

1000*

 
- 
- 

 
100*

1000*

 
- 
- 

 
100*

1000*

 
- 
- 

 
100* 

1000* 

 
- 
- 

 
100*

1000*

 
- 
- 

 %  Solubility in                      T44 
     trichloroethylene 

99.0 - 99.0 - 99.0 - 99.0 - 99.0 - 

    Spot Test                   Tex 509-C ALL NEGATIVE 
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*   If penetration of residue is more than 200 and the ductility at 77oF [25oC] is less than 100 cm [1000 

mm], the material will be acceptable if its ductility at 60oF [16oC] is more than 100cm [1000 mm]. 
E.  Emulsified Asphalt 

 The material shall be homogenous. It shall show no separation of asphalt after thorough 
mixing and shall meet the requirements for the specified type and grade presented in 
Tables 6, 7 and 8.   

Table 6:  ANIONIC EMULSION Requirements 

Type Medium Setting Slow Setting                                       
Grade MS-2 SS-1 SS-1h 

Property                                  Test Method Min Max Min Max Min Max
Furol Viscosity @ 77oF [25oC], sec.     T72 - - 20 100 30 100 
                       @ 122oF[50oC], sec 100 300 - - - - 
Sieve Test, %.                                      T59 - 0.1 - 0.1 - 0.1 
Miscibility (Standard Test)                    T59 - - Passing Passing 
Cement Mixing, %                                T59 - - - 2.0 - 2.0 
% Demulsibility: 35 cc 0.02N CaCl2     T59 - 30 - - - - 
Storage Stability 1 day, %                    T59 - 1 - 1 - 1 
Freezing Test, 3 Cycles*                      T59 Passing Passing Passing 
Distillation Test                                     T59 
    Distillation Residue, % 65 - 60 - 60 - 
    Distillate Oil Portion, % - ½ - ½ - ½ 
Tests of Residue from Distillation: 
 Penetration @ 77oF [25oC], 100g, 5s   T49 120 160 120 160 70 100 
   Solubility in Trichloroethylene, %       T44 97.5 - 97.5 - 97.5 - 
Ductility @ 77F, 5 cm/min., cm             T51
           [@ 25oC, 50 mm/min., mm] 

100 
1000 

- 
- 

100 
1000 

- 
- 

80 
800 

- 
- 

 
                      * Applies only when Engineer or designated representative specifies the material for winter use. 

 
Table 7:  HIGH FLOAT ANIONIC EMULSION Requirements  

Type Rapid Setting Medium Setting
Grade HFRS-2 AES-300 

Property                                          Test Method Min Max Min Max 
Viscosity, Saybolt Furol                                    T72     
    @ 77oF [25oC], sec. - - 75 400 
    @ 122oF [50oC], sec.  150 400 - - 
Oil Portion of Distillate, %                                 T59 - 2 - 7 
Sieve Test, %                                                   T59 - 0.1 - 0.1 
Particle Charge                                                 T59 positive positive 
Coating Ability and Water Resistance:             T59  
   Coating, dry aggregate - - good 
   Coating, after spraying - - fair 
   Coating, wet aggregate   fair 
   Coating, after spraying   fair 
% Demulsibility: 35 ml 0.02 N CaCl2                T59 50 - - - 
Storage Stability Test, 1 day, %                        T59 - 1 - 1 
Distillation Test                                                  T59     
   Residue by Distillation, % by weight 65 - 65 - 
   Oil Distillate, by volume of emulsion, % - 1/2 - 5 
Tests on Residue from Distillation:     

Penetration at 77oF [25oC], 100 g, 5s             T49 100  140 300  - 
   Solubility in Trichloroethylene, %                    T44 97.5 - 97.5 - 
  Ductility @ 77oF., 5 cm/min, cms                     T51 
             [25oC., 50 mm/min, mm] 

100  
[1000}

- - - 
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Float Test at 140oF [60oC], sec.           Tex 509-C 1200 - 1200 - 

 

 
Table 8:  CATIONIC EMULSION Requirements 

Type Rapid Setting Medium Setting Slow Setting 
Grade CRS-2 CRS-2h CMS-2 CMS-2s CSS-1 CSS-1h

Property                    Test Method Min Max Min Max Min. Max  Min Max Min Max Min Max

Viscosity, Saybolt Furol          T72             
          @ 77oF [25oC], sec. - - - - - - - - 20 100 20 100
          @ 122oF [50oC],sec. 150 400 150 400 100 300 100 300 - - - - 
Storage stability test, 1 day % T59 - 1 - 1 - 1 - 1 - 1 - 1 
% Demulsibility: *,**                 T59 40 - 40 - - - - - - - - - 
Coating, ability & water resistance  T59   
   Coating, dry aggregate 
   Coating, after spraying 
   Coating, wet aggregate 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

good 
fair 
fair 

good 
fair 
fair 

- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 

   Coating, after spraying - - - - fair fair - - - - 
Particle charge test                 T59 Positive Positive Positive Positive Positive Positive
Sieve test, %                           T59 - 0.10 - 0.10 - 0.10 - 0.10 - 0.10 - 0.10
Cement Mixing test, %            T59 - - - - - - - - - 2.0 - 2.0
Distillation Test:                       T59             
 % Oil distillate, vol. of emulsion - 1/2 - 1/2 - 7 - 5 - 1/2 - 1/2
 Residue by Distillation,% by wgt 65 - 65 - 65 - 65 - 60 - 60 - 
Tests on Residue from Distillation:            
 Penetration,77oF                    T49
  [25oC], 100g, 5s. 

120 160 80 110 120 200 300 - 120 160 80 110

  Ductility,                                T51
     77oF, 5 cm/min, cm 
    [25oC, 50 mm/min, mm] 

  
100
1000

 
- 
- 

 
80 
800

 
- 
- 

 
100

1000

 
- 
- 

 
- 
- 

 
- 
- 

 
100 

1000 

 
- 
- 

 
80 

800

 
- 
- 

  % Solubility in                        T44
    trichloroethylene 

97.5 - 97.5 - 97.5 - 97.5 - 97.5 - 97.5 - 

 
*  At a level of 35 ml 0.8% sodium dioctyl sulfosuccinate.                                                                      
** The demulsibility test shall be made within 30 days from date of shipment. 

F.  Polymer Modified Emulsions 

The material shall be homogenous. It shall show no separation of asphalt after thorough 
mixing and shall meet the requirements for the specified type and grade presented in 
Tables 9 and 10.  

G.  Specialty Emulsions.  

 Specialty emulsions may be either asphaltic-based or resin-based and must meet the 
requirements included in Table 11. 

 

H.  Recycling Agent.  

 Recycling agent and emulsified recycling agent must meet the requirements of table 12. 
Additionally, recycling agent and residue from emulsified recycling agent, when added in 
the specified proportions to the recycled asphalt, must meet the properties specified on 
the drawings. 
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Table 9:  Polymer Modified Emulsified Asphalt Requirements 

 Rapid Setting Medium Setting 
Slow 

Setting 
Type-Grade 

 RS-1P HFRS-2P AES-150P
AES-
300P 

AES-
300S 

SS-1P 

Property                        Test Method Min Max Min Max Min Max Min Max Min Max Min Max

Viscosity, Saybolt Furol             T 72             

    77ºF, sec. - - - - 75 400 75 400 75 400 30 100

  122ºF, sec. 50 200 150 400 - - - - - - - - 

Sieve Test, %                            T 59 - 0.1 - 0.1 - 0.1 - 0.1 - 0.1 - 0.1

Miscibility                                   T 59 - - - - - pass 

Coating Ability and Water Resistance:         T59        

   dry aggregate/after spray - - good/fair good/fair good/fair - 

   wet aggregate/after spray - - fair/fair fair/fair fair/fair - 

Demulsibility, 35 ml of               T 59
   0.02 N CaCl2, % 

60 - 50 - - - - - - - - - 

Storage Stability, 1 day, %        T 59 - 1 - 1 - 1 - 1 - 1 - 1 

Breaking Index, g             Tex-542-C - 80 - - - - - - - - - - 

Distillation Test:1                       T 59             
Residue by Distillation, % by wt. 65 - 65 - 65 - 65 - 65 - 60 - 

   Oil Distillate, % by vol of emulsion - 3 - 0.5 - 3 - 5 - 7 - 0.5

Tests: Residue from Distillation:             
 Polymer Content, wt.  
      % (solids basis)         Tex-533-C

- - 3.0 - - - - - - - 3.0 - 

 Penetration,                            T 49
      77ºF, (25ºC) 100 g, 5 sec. 

225 300 90 
14
0 

150 300 300 - 300 - 100 140

 Solubility in                             T 44 
     Trichloroethylene, % 

97.0 - 97.0 - 97.0 - 97.0 - 97.0 - 97.0 - 

 Viscosity, 140ºF, poise         T 202
                     60ºC, Pa-s 

- - 1500 - - - - - - - 1300 - 

 Float Test, 140ºF, sec.           T 50 - - 1200 - 1200 - 1200 - 1200 - - - 

 Ductility2,  
     39.2ºF, 5 cm/min., cm         T 51 
      (4ºC, 5 cm/min., mm) 

- - 
 

50 
500 

- - - - - - - 
 

50 
500

- 

 Elastic Recovery2,         Tex-539-C
     50ºF,(10ºC), % 

55 - 55 - - - - - - - - - 

Tests on RTFO                Tex-541-C
     Curing of Distillation Residue:             
 Elastic Recovery,          Tex-539-C
      50ºF,(10ºF) % 

- - - - 50 - 50 - 30 - - - 
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1 Exception to AASHTO T 59: Bring the temperature on the lower thermometer slowly to 350ºF +/- 

10ºF. Maintain at this temperature for  20 min. Complete total distillation in 60 +/- 5 min. from the 
first application of heat. 

2  HFRS-2P must meet one of either the Ductility or Elastic Recovery. 
 
 
 

 
 

 

 

Table 10:  Polymer Modified Cationic Emulsified Asphalt Requirements 

Type-Grade  Rapid Setting Slow Setting 

  CRS-1P CRS-2P CSS-1P 

Property 
Test 

Method 
Min Max Min Max Min Max 

Viscosity, Saybolt Furol T 72       

 77ºF (25ºC), sec.  - - - - 20 100 

 122ºF (50ºC), sec.  50 150 150 400 - - 

Sieve Test, % T 59 - 0.1 - 0.1 - 0.1 

Demulsibility, 35 ml of 0.8%  
    sodium dioctyl sulfosuccinate, % T 59 60 - 70 - - - 

Storage Stability, 1 day, % T 59 - 1 - 1 - 1 

Breaking Index, g Tex-542-C - 80 - - - - 

Particle Charge T 59 positive positive positive 

Distillation Test:1 T 59       

 Residue by Distillation, % by wt.  65 - 65 - 62 - 

 Oil Distillate, % by volume of emulsion  - 3 - 0.5 - 0.5 

Tests on Residue from Distillation:        

 Polymer Content, wt. % (solids basis) Tex-533-C - - 3.0 - 3.0 - 

 Penetration, 77ºF (25ºC), 100 g, 5 sec. T 49 225 300 90 150 55 90 

 Viscosity, 140ºF, poise (60ºC, Pa-s) T 202 - - 1300 - - - 

 Solubility in Trichloroethylene, % T 44 97.0 - 97.0 - 97.0 - 

 Softening Point, ºF T 53 - - - - 135 - 

 Ductility, 77ºF, 5 cm/min., cm 
               (25ºC, 5 cm/min., mm) 

T 51 - - - - 
70 

700 
- 

 Ductility2, 39.2ºF, 5 cm/min., cm 
            (4ºC, 5 cm/min., mm) 

T 51 - - 50 - - - 

 Elastic Recovery2, 50ºF (10ºC), % Tex-539-C 45 - 55 - - - 
 
1   Exception to AASHTO T 59: Bring the temperature on the lower thermometer slowly to 350ºF +/- 

10ºF. Maintain at  this temperature for 20 min. Complete total distillation in 60 +/- 5 min. from 
the first application of heat. 

2   CRS-2P must meet one of either the Ductility or Elastic Recovery. 
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Table 11:  Specialty Emulsion Requirements 

Type-Grade  Medium Setting Slow Setting

  AE-P EAP&T PCE
1
 

Property 
Test 

Method 
Min Max Min Max Min Max 

Viscosity, Saybolt Furol T 72       

 77ºF (25ºC), sec.  - - - - 10 100 

 122ºF (50ºC), sec.  15 150 - - - - 

Sieve Test, % T 59 - 0.1 - 0.1 - 0.1 

Miscibility2 T 59 - pass pass 

Demulsibility, 35 ml of 0.10 N CaCl2, % T 59 - 70 - - - - 

Storage Stability, 1 day, % T 59 - 1 - 1 - - 

Particle Size3, % by volume < 2.5 �m Tex-238-F - - 90 - - - 

Asphalt Emulsion Distillation to 500ºF (260ºC) 
  followed by Cutback Asphalt Distillation of  
  Residue to 680ºF (360ºC): T 59 & T 78       

 Residue after both Distillations, % by wt.  40 - - - - - 

 Total Oil Distillate from both distillations, % 
by volume of emulsion 

 25 40 - - - - 

Distillation: T 59       

 Residue by Distillation, % by wt.  - - 60 - - - 

Evaporation:4 T 59       

 Residue by Evaporation, % by wt.  - - - - 60 - 

Tests on Residue after all Distillation(s):        

 Viscosity, 140ºF, poise (60ºC, Pa-s) T 202 - - 800 - - - 

 Kinematic Viscosity, 140ºF, cSt [60oC, 
mm2/s] 

T 201 - - - - 100 350 

 Flash Point, C.O.C., ºF 
                                 [oC] 

T 48 - - - - 
400
204

- 

 Solubility in Trichloroethylene, % T 44 97.5 - - - - - 

 Float Test, 122ºF (50ºC), sec. T 50 50 200 - - - - 
1  Supply with each shipment of PCE: 

a)  a copy of a lab report from an approved analytical lab, signed by a lab official, indicating the 
PCE formulation does not meet any characteristics of a Resource Conservation Recovery Act 
(RCRA) hazardous waste; 

b)  a certification from the producer that the formulation supplied does not differ from the one tested 
and that no listed RCRA hazardous wastes or PCB’s have been mixed with the product; and 

c)  a Materials Safety Data Sheet. 
2 Exception to AASHTO T 59: In dilution, use 350 ml of distilled or deionized water and a 1000-ml 

beaker. 
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3 Tex-238-F, beginning at “Particle Size Analysis by Laser Diffraction,” “Procedure” (using - medium: 

distilled or deionized water and dispersant: none), or other approved method. 
4 Exception to AASHTO T 59: Leave sample in the oven until foaming ceases, then cool and weigh. 

 
 

 

 

Table 12:  Recycling Agent and Emulsified Recycling Agent Requirements 

Recycling Agent Emulsified Recycling Agent
Property 

Test 
Method Min Max Min Max 

Viscosity, Saybolt Furol, 77ºF, sec. T 72 - - 15 100 

Sieve Test, % T 59 - - - 0.1 

Miscibility1 T 59 - No Coagulation 

Evaporation Test:2 T 59     

 Residue by Evaporation, % by wt.  - - 60 - 

Tests on Recycling Agent or Residue 
from Evaporation:      

Flash Point, C.O.C., ºF T 48 400 - 400 - 

Kinematic Viscosity,  T 201     

 140ºF, cSt  75 200 75 200 

 275ºF, cSt  - 10.0 - 10.0 
1Exception to AASHTO T 59: Use 0.02 N CaCl2 solution in place of water. 
2Exception to AASHTO T 59: Maintain sample at 300ºF until foaming ceases, then cool and 
weigh. 

I.   Crack Sealer 

This section sets forth the requirements for a polymer modified emulsion suitable for 
sealing fine cracks, and a rubber asphalt compound suitable for sealing cracks of 1/8 inch 
[3 mm] or greater width.   

1. Polymer Modified Asphalt Emulsion Crack Sealer 

For cracks on the order of 1/8 inch [3 mm] width, HFRS-2P polymer modified emulsion 
as described in the table included in Section F, Polymer Modified Emulsions of this 
item may be used.  Requirements for the polymer modified emulsion and rubber-
asphalt crack-sealing compound are presented in Table 13. 

Table 13:  Polymer Modified Asphalt Emulsion Crack Sealer Requirements 

Property Test Methods Min Max 

Rotational Viscosity, 77ºF, cP ASTM D 2196, Method A 10,000 25,000 

Sieve Test, % T 59 - 0.1 

Storage Stability, 1 day, % T 59 - 1 

Evaporation Tex-543-C   

 Residue by Evaporation, % by wt.  65 - 

Tests on Residue from Evaporation:    

 Penetration, 77ºF, 100 g, 5 sec. T 49 35 75 

 Softening Point, ºF T 53 140 - 

 Ductility, 39.2ºF, 5 cm/min., cm T 51 100 - 

2.  Rubber-Asphalt Crack Sealing Compound 

301S      08/20/07   Page 9  Asphalts, Oils and Emulsions 



 PRESENT VERSION: 08/20/07    Previous Version: 08/20/03,  04/17/86 

 
This specification item may be a proprietary product.  The compound shall be capable of 
being melted and applied at a temperature of 400oF [200oC] or less by a suitable oil 
jacketed kettle equipped with a pressure pump, a hose and a nozzle.  It shall contain no 
water or highly-volatile matter.  It shall not be tracked by vehicular traffic once it cools to 
road pavement temperature. 

The rubber-asphalt crack sealing compound shall meet requirements in Table 14. 

 

Table 14:  Rubber-Asphalt Crack Sealer Requirements 

Class A Class B Property Test Methods
Min Max Min Max 

CRM Content, Grade A or B, % by wt. Tex-544-C 22 26 - - 

CRM Content, Grade B, % by wt. Tex-544-C - - 13 17 

Virgin Rubber Content1, % by wt.  - - 2 - 

Flash Point2, COC, ºF T 48 400 - 400 - 

Penetration3, 77ºF, 150g, 5 sec. T 49 30 50 30 50 

Penetration3, 32ºF, 200g, 60 sec. T 49 12 - 12 - 

Softening Point, ºF T 53 - - 170 - 

Bond4, 3 cycles, 20ºF Tex-525-C - Pass 
1 Provide certification that the min. % virgin-rubber was added. 
2 Before passing the test flame over the cup, agitate the sealing compound with a 3/8 to 1/2 in. (9.5 

to 12.7 mm) wide, square-end metal spatula in a manner so as to bring the material on the bottom 
of the cup to the surface, i.e., turn the material over. Start at one side of the thermometer, move 
around to the other, and then return to the starting point using 8 to 10 rapid circular strokes. 
Accomplish agitation in 3 to 4 sec. Pass the test flame over the cup immediately after stirring is 
completed. 

3 Exception to AASHTO T 49: Substitute the cone specified in ASTM D 217 for the penetration needle. 
4 No crack in the crack sealing materials or break in the bond between the sealer and the mortar 

blocks over 1/4 in. deep for any specimen after completion of the test. 

 
a
 

.  Properties of Rubber Used in Sealer.  The rubber shall be one of the following types; 

)  Type  I  -  Ground tire rubber. 1
 
2)  Type II - A mixture of ground tire rubber and high natural reclaimed scrap 

rubber.  The natural rubber content, determined by ASTM D 297, shall 
be a minimum of 25 percent. 

 
b. Ground Rubber.  The ground rubber shall comply with the following gradation 

requirements when tested by TxDoT Test Method Tex-200-F, Part I. 

Table 15:  Ground Rubber Gradation Requirements 

Sieve Size Percent Retained 
U.S. SI  Type I Type II 
No. 8 2.36 mm 0 - 

No. 10 2.00 mm 0-5 0 
No. 30 600m 90-100 50-70 

No. 50 300m 95-100 70-95 

No. 100 150m - 95-100 
 

The ground rubber shall be free from fabric, wire, cord or other contaminating 
materials. 
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c.   Packaging.  The rubber-asphalt crack sealing compound shall be packaged in 

boxes, which contain two (2) 30-35 pound  [14-16 kilogram] blocks that are 
individually packaged in a liner made of polyethylene, or other packaging 
approved by the Engineer or designated representative. 

 

J.  Performance Graded Binders.  

Performance graded binders must be smooth, homogeneous, show no separation when 
tested in accordance with Test Method Tex-540-C, and must meet the requirements in the 
following table. 

Separation testing is not required if: 
 a modifier is introduced separately at the mix plant either by injection in the asphalt line 

or mixer, or 

 the binder is blended on site in continuously agitated tanks, or 

 binder acceptance is based on field samples taken from an in-line sampling port at the hot 
mix plant after the addition of modifiers. 

 
Table 16  Performance Graded Binder Requirements  

PG 58 PG 64 PG 70 PG 76 PG 82 Performance Grade 
-22 -28 -34 -16 -22 -28 -34 -16 -22 -28 -34 -16-22 -28 -34 -16 -22 -28

Average 7-day Max Pavement 
    Design Temperature, ºC1 

58 64 70 76 82 

Min Pavement Design  
     Temperature, ºC1 

>-
22

>-
28

>-
34

>-
16

>-
22

>-
28

>-
34

>-
16

>-
22

>-
28

>-
34

>-
16 

>-
22 

>-
28 

>-
34 

>-
16

>-
22

>-
28

ORIGINAL BINDER 

Flash Point, AASHTO T 48: Min,  230ºC 

Viscosity, AASHTO TP 48:2, 3 

Max, 3.0 Pas, Test Temperature, 
 135ºC 

Dynamic Shear, AASHTO TP 5: 4 

G*/sin (Min, 1.00 kPa 
Test Temperature @ 10 rad/sec., 

 
58ºC 64ºC 70ºC 76ºC 82ºC 

Elastic Recovery, ASTM D 6084, 
50ºF, % Min - - 30 - - 30 50 - 30 50 60 30 50 60 70 50 60 70

ROLLING THIN FILM OVEN (Tex-541-C) 

Mass Loss, Max, % 1.0 

Dynamic Shear, AASHTO TP 5: 
G*/sin (in, 2.20 kPa 
Test Temperature @10 red/sec., 

58ºC 64ºC 70ºC 76ºC 82ºC 

PRESSURE AGING VESSEL (PAV) RESIDUE (AASHTO PP 1) 
PAV Aging Temperature 100ºC 

Dynamic Shear, AASHTO TP 5: 
G*/sin (Max, 5000 kPa 
Test Temperature10 rad/sec., ºC 

25 22 19 28 25 22 19 28 25 22 19 28 25 22 19 28 25 22

Creep Stiffness, AASHTO TP 1:5, 6 

 S, Max, 300 mPa, 
 M - value, Min, 0.300 
 Test Temperature @ 60 sec., ºC

 

-12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18

Direct Tension, AASHTO TP 3:6 

Failure Strain, Min, 1.0% 
Test Temperature @1.0 mm/min., 

ºC
 

-12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18 -24 -6 -12 -18

  
1  Pavement temperatures are estimated from air temperatures using an algorithm contained in the 

PGEXCEL3.xls software program, may be provided by the Department or by following the procedures as 
outlined in AASHTO MP 2 and PP 28. 
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2    This requirement may be waived at the Department's discretion if the supplier warrants that the asphalt binder 

can be adequately pumped, mixed and compacted at temperatures that meet all applicable safety, 
environmental, and constructability requirements. At test temperatures where the binder is a Newtonian fluid, 
any suitable standard means of viscosity measurement may be used, including capillary (AASTHO T 201 or T 
202) or rotational viscometry (AASHTO TP 48). 

3    Viscosity at 135ºC is an indicator of mixing and compaction temperatures that can be expected in the lab and 
field. High values may indicate high mixing and compaction temperatures. Additionally, significant variation can 
occur from batch to batch. Contractors should be aware that variation could significantly impact their mixing and 
compaction operations. Contractors are therefore responsible for addressing any constructability issues that 
may arise. 

4    For quality control of unmodified asphalt binder production, measurement of the viscosity of the original asphalt 
binder may be substituted for dynamic shear measurements of G*/sin (�) at test temperatures where the 
asphalt is a Newtonian fluid. Any suitable standard means of viscosity measurement may be used, including 
capillary (AASHTO T 201 or T 202) or rotational viscometry (AASHTO TP 48). 

5    Silicone beam molds, as described in AASHTO TP 1-93, are acceptable for use. 
6   If creep stiffness is below 300 mPa, direct tension test is not required. If creep stiffness is between 

300 and 600 mPa, the direct tension failure strain requirement can be used instead of the creep 
stiffness requirement. The m-value requirement must be satisfied in both cases. 

301S.4  Equipment.  

All equipment necessary to transport, store, sample, heat, apply, and incorporate asphalts, oils, and 
emulsions shall be provided. 

301S.5  Construction 

Typical materials used for specific applications are identified in table 17. These are typical uses 
only and circumstances may require use of other material. 

Table 17:  Typical Material Use 

Material Application Typically Used Materials 

Hot-Mixed, Hot-Laid 
Asphalt Mixtures PG Binders, Modified PG Binders 

Surface Treatment 
AC-5, AC-10, AC-5 w/2% SBR, AC-10 w/2% SBR, AC-15P, AC-15-5TR, 
HFRS-2, MS-2, CRS-2, CRS-2H, HFRS-2P, CRS-2P,  

Surface Treatment 
(Cool Weather) 

RS-1P, CRS-1P, RC-250, RC-800, RC-3000, MC-250, MC-800, MC-
3000, MC-2400L 

Precoating AC-5, AC-10, PG 64-22, SS-1, SS-1H, CSS-1, CSS-1H 
Tack Coat RC-250, SS-1, SS-1H, CSS-1, CSS-1H, EAP&T 
Fog Seal SS-1, SS-1H, CSS-1, CSS-1H 
Hot-Mixed, Cold-Laid 
Asphalt Mixtures AC-0.6, AC-1.5, AC-3, AES-300, AES-300P, CMS-2, CMS-2S 

Patching Mix MC-800, SCM I, SCM II, AES-300S 

Recycling AC-3, AES-150P, AES-300P, Recycling Agent, Emulsified Recycling 
Agent 

Crack Sealing SS-1P, Polymer Mod AE Crack Sealant, Rubber Asphalt Crack Sealers 
(Class A, Class B) 

Prime MC-30, AE-P, EAP&T, PCE 
Curing Membrane SS-1, SS-1H, CSS-1, CSS-1H, PCE 
Erosion Control SS-1, SS-1H, CSS-1, CSS-1H, PCE 

301S.6  Storage, Heating and Application Temperatures  
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Asphaltic materials should be applied at the temperature, which provides proper and uniform 
distribution. Within practical limits higher temperatures than necessary to produce the desired 
results shall be avoided. Satisfactory application usually should be obtained within the 
recommended ranges shown below.   

No material shall be heated above the following maximum temperatures: 
 
 

Table:18  Recommended Temperature Ranges 

 Recommended Range; oF [oC] Maximum Temperature; oF [oC] for

Type-Grade Application/Mixing Allowable Application Storage 

AC-5, 10,20,30        275-350       [135-177]       375        [191] 400    [204] 

AC-5 or AC-10 + 2% SBR        300-375       [142-191]       390*       [199] 375    [191] 

AC-10 + 3% SBR, AC-45P        300-350       [142-191]       350        [177] 360    [182] 

RC-250        125-180         [52-82]       200          [93] 200      [93] 

RC-800        170-230        [77-110]       260        [127] 260    [127] 

RC-3000        215-275      [102-135]       285        [141] 285    [141] 

MC-30, AEP          70-150        [21-66]       175          [79] 175      [79] 

MC-70        125-175        [52-79]       200          [93] 200      [93] 

MC-250        125-210        [52-99]       240        [116] 240    [116] 

MC-800, SCM I, SCM II        175-260        [79-127]       275        [135] 275    [135] 

MC-3000 & MC-2400 Latex        225-275      [107-135]       290        [143] 290    [143] 
HFRS-2, MS-2, CRS-2, CRS-
2H, HFRS-2P, CRS-2P, CMS-2, 
CMS-2S, AES-300, AES-300S, 
AES-150P, AES-300P 

120 - 160 180 180 

SS-1, SS-1h, SS-1P, CSS-1, 
CSS-1h, PCE, EAP & T, SS-1P, 
RS-1P, CRS-1P, CSS-1P, 
recycling agent, emulsified 
recycling agent, polymer modified 
AE crack sealant. 

 
         50-130        [10-54] 

 
      140          [60] 

 
140      [60] 

RS-2, RS-2h, MS-2, CRS-2, CRS-
2h, CRS-2p, CMS-2, CMS-2S, 
HFRS-2, HFRS-2p, AES-300 

 
       110-160        [43-71] 

 
      170          [77] 

 
170      [77] 

Special Precoat Material        125-250        [52-121]       275        [135] 275     [135] 
PG Binders, Modified PG Binders 275 - 350 350 350 
Rubber Asphalt Crack Sealers 
(Class A, Class B) 350 - 375 400 - 

Rubber-Asphalt Crack Sealer        350-375      [177-191]       400        [204] - 
 
*  AC-5 + 2% SBR and AC-10 + 2% SBR, which is designated for surface treatment work, may be heated to a 

maximum temperature of 390oF [200oC] by the supplier loading through an in-line heater, or with the 
permission of the Engineer or designated representative, these materials may be heated to maximum of 390oF 
[200oC] by the Contractor just prior to application.  When any of the SBR-modified asphalt cements are used in 
asphaltic concrete, the storage temperature at the mix plant should not exceed 350oF [177oC]. 

 
Attention is called to the fact that asphaltic materials (except emulsions) are very flammable 
and constitute fire hazards. Proper precautions should be used in all cases, especially with RC 
cutbacks. 

Utmost care shall be taken to prevent open flames from coming in contact with the asphaltic 
material or the gases of it.  The Contractor shall be responsible for any fires or accidents, 
which may result from heating the asphaltic materials. 
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301S.7  Measurement and Payment  

All asphaltic materials included in this specification will not be paid for directly but shall be 
included in the unit price bid for the item of construction in which this item is used. 
 
End 

 Specific CROSS REFERENCE MATERIALS 
Specification Item 301S "Asphalts, Oils and Emulsions” 

American Association of State Highway and Transportation Officials (AASHTO) 
Designation               Description 
AASHTO T-44 Solubility Of Bituminous Materials in Organic Solvents 
AASHTO T-48 Flash and Fire Points By Cleveland Open Cup 
AASHTO T-49 Penetration of Bituminous Materials 
AASHTO T-50 Float Test for Bituminous Materials 
AASHTO T-51 Ductility of Bituminous Materials 
AASHTO T-53 Distillation of Road Tar 
AASHTO T-55 Water in Petroleum Products and Bituminous Materials by Distillation 
AASHTO T-59 Testing Emulsified Asphalt  
AASHTO T-72 Saybolt Viscosity 
AASHTO T-78 Distillation of Cut-Back Asphaltic (Bituminous) Products 
AASHTO T-79 Flash Point With Tag Open-Cup Apparatus 
AASHTO T-201 Kinematic Viscosity of Asphalts 
AASHTO T-202 Viscosity of Asphalts by Vacuum Capillary Viscometer 
AASHTO TP-1 Creep Stiffness 
AASHTO TP-3 Direct Tension 
AASHTO TP-5 Dynamic Shear 
AASHTO TP-48 Rotational Viscometry 

Texas Department of Transportation: Manual of Testing Procedures 
Designation               Description 
Tex-200-F           Sieve Analysis of Fine and Coarse Aggregates 
Tex-238-F Laser Diffraction Particle Size Distribution Analyzer 
Tex-509-C             Spot Test of Asphaltic Materials 
Tex-525-C Tests for Asphalt and Concrete Joint Sealers 
Tex-533-C Determination of Polymer Additive Percentages in Polymer Modified 

Asphalt Cements 
Tex-539-C   
Tex-540-C 
Tex-541-C 
Tex-542-C 
Tex-543-C 
Tex-544-C 

American Society for Testing and Materials (ASTM) 
Designation               Description 
D 217 Test Methods for Cone Penetration of Lubricating Grease 
D 297 Test Methods for Rubber Products-Chemical Analysis 
D 2186 Method A Test Methods for Deposit-Forming Impurities in Steam 
D 6084 Test Method for Elastic Recovery of Bituminous Materials by 

Ductilometer 

RELATED CROSS REFERENCE MATERIALS 
Specification Item 301S "Asphalts, Oils and Emulsions”  

City of Austin Standard Specifications  
Designation                Description 
Item No. 206S            Asphalt Stabilized Base  
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Item No. 210S            Flexible Base  
Item No. 302S     Aggregates for Surface Treatments 
Item No. 306S      Prime Coat 
Item No. 307S      Tack Coat 
Item No. 310S      Emulsified Asphalt Treatment 
Item No. 311S      Emulsified Asphalt Repaving 

RELATED CROSS REFERENCE MATERIALS - Continued 
Specification Item 301S "Asphalts, Oils and Emulsions” 

 
City of Austin Standard Specifications  
Designation                Description 
Item No. 312S      Seal Coat 
Item No. 313S            Rubber Asphalt Joint and Crack Sealant 
Item No. 315S            Milling  Asphaltic Concrete Paving 
Item No. 320S            Two Course Surface Treatment 
Item No. 340S      Hot Mix Asphaltic Concrete Pavement 
Item No. 341S      Paving Fabric 
Item No. 350S      Heating, Scarifying and Repaving 
Item No. 351S      Recycling Agent 

  
City of Austin Standard Details  
Designation                Description 
1000S-10               Local Street Sections   
1000S-11(1)      Residential and Neighborhood collector Street Sections 
1000S-11(2)      Industrial and Collector Street Sections  
1000S-12(1)       Primary Collector Street Sections 
1000S-12(2)       Primary Arterial Street Sections 
1000S-13(1)       Minor Arterial Street Sections (4 Lanes) 
1000S-13(2)      Minor Arterial Street Sections- (4 Lanes divided) 
1
 

000S-14                Major Arterial Street 

Texas Department of Transportation: Standard Specifications for Construction  
And Maintenance of Highways, Streets, and Bridges 
Designation               Description 
Item 300                     Asphalts, Oils and Emulsions 
Item 301                     Asphalt Antistripping Agents 
Item 310                     Prime Coat (Cutback Asphaltic Materials) 
Item 314                     Emulsified Asphalt  Treatment 
Item 316                     Surface Treatments 
Item 345                     Asphalt Stabilized Base  (Plant Mixed) 
Item 354                     Planing and/or Texturing Pavement 
I
 
tem 520            Weighing and Measuring Equipment 

Texas Department of Transportation: Manual of Testing Procedures 
Designation               Description 
Tex-126-E            Molding, Testing and Evaluation of Bituminous Black Base Materials 
Tex-207-F           Determination of Density of Compacted Bituminous Mixtures 
Tex-211-F           Recovery of Asphalt From Bituminous Mixtures By Abson   
Tex-215- Determination of Asphalt Content of Rock Asphalt Process 
                                              by Hot Solvent Method  
Tex-217-F           Determination of Deleterious Material and Decantation Test                                     
                                            For Coarse Aggregates 
Tex-224-F            Determination of Flakiness  
Tex-400-A            Method of Sampling Stone, Gravel, Sand and Mineral Aggregates 
Tex-410-A           Abrasion of Coarse Aggregate Using the Los Angeles Machine 
Tex-411-A           Soundness of Aggregate by Use of Sodium Sulfate or Magnesium Sulfate 
Tex-438-A            Accelerated Polish Test for Aggregate                                                                       
Tex-460-A            Determination of Crushed Face Particle  
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Tex-501-C            Test for Water in Petroleum Products and Other Bituminous Materials 
Tex-502-C            Test for Penetration of Bituminous Material 
Tex-503-C             Test for Ductility of   Bituminous Materials 
Tex-504-C             Test for Flash and Fire Points of Petroleum Materials by  
                                          Cleveland Open Cup 

RELATED CROSS REFERENCE MATERIALS - Continued 
Specification Item 301S "Asphalts, Oils and Emulsions” 

Texas Department of Transportation: Manual of Testing Procedures 
Designation               Description 

Tex-505-C             Test for Softening Point of Bituminous Materials by Ring-and-Ball Method 
Tex-506-C             Test for Loss on Heating of Oils and Asphaltic Compounds 
Tex-507-C             Proportion of Bitumen Soluble in Trichloroethylene 
Tex-510-C             Determining the Effect of Heat and Air on Asphaltic  
                                        Materials when Exposed in Thin Films 
Tex-512-C             Test for Flash Points of Volative Flammable Materials By Tag Open-Cup 
  Apparatus  
Tex-513-C             Test for Saybolt Viscosity 
Tex-515-C             Distillation of Cut-Back Asphalt Products 
Tex-519-C             Float Test for Bituminous Materials 
Tex-520-C             Test for Residue of Specified Penetration 
Tex-521-C             Testing Emulsified Asphalts 
Tex-528-C             Test for Absolute Viscosity of Asphalt Cements 
Tex-529-C             Test for Kinematic Viscosity of Asphalts 
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Item No. 306S 
Prime Coat 

306S.1  Description  

This item shall govern the application of asphaltic material on the completed 
base course and/or other approved areas in accordance with the Drawings, 
these specifications or as directed by the Engineer or designated representative. 
 
This specification is applicable for projects or work involving either inch-pound or 
SI units.  Within the text, the inch-pound units are given preference followed by 
SI units shown within parentheses. 

306S.2  Submittals 

The submittal requirements of this specification item include: 

A. List of recommended materials (i.e. prime material, dispersal agent, etc.). 

B.   Temperature Viscosity data and proposed temperature of application. 

C. Characteristics (i.e. manufacturer, rate of application, speed, etc.) of the 
proposed pressure distributor including calibration documentation. 

D.   List of facilities and equipment proposed for temperature measurements. 

E.   List of facilities and equipment proposed for storage and handling of 
asphaltic materials. 

306S.3  Materials  

A.  Asphalt Materials  
 

The asphalt material for Prime Coat shall meet the requirements of Cutback 
Asphalt, MC-30, Emulsion, SS-1, Emulsion CSS-1 or AE-P, Standard 
Specification Item No. 301S, "Asphalts, Oils and Emulsions". 

 
B.  Water  

 
Water shall be furnished by the Contractor and shall be clean and free from 
industrial wastes and other objectionable matter. 
 

C.  Dispersal Agent  
 

Agent shall be added to water and sprayed on surfaces to be primed in 
accordance with asphalt manufacturer's recommendations. 

306S.4 Construction Methods  
When, in the opinion of the Engineer or designated representative, the base 
course or other surface is satisfactory to receive the prime coat, the surface shall 
be prepared by sweeping or other approved methods as directed by the 
Engineer or designated representative.  The surface shall be lightly sprinkled 
with water just prior to application of the asphaltic material unless this 
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requirement is waived by the Engineer or designated representative.  The 
Contractor shall submit a list of prime material(s) recommended for application 
on the work to the Engineer or designated representative for approval.  When 
emulsions are approved, a dispersal agent shall be added to the water before 
sprinkling.  
 
The asphaltic material shall be applied on the clean surface by an approved type 
of self-propelled pressure distributor operated so as to distribute the prime coat 
at a rate ranging from 0.1 to 0.3 gallons per square yard (0.45 to 1.36 liters per 
square meter) of surface area.  The material shall be evenly and smoothly 
distributed under pressure sufficient to assure proper distribution.  During the 
application of prime coat, care shall be taken to prevent splattering of adjacent 
pavement, curb and gutters or structures.  The Contractor shall be responsible 
for cleaning all splattered areas. 
 
Prime Coat may be applied when the temperature of the surface on which the 
prime coat is to be placed is 60oF (16oC) or above and the air temperature is 
above 500F (100C) and rising; the air temperature being taken in the shade and 
away from artificial heat.  Asphaltic material shall not be placed when general 
weather conditions, in the opinion of the Engineer or designated representative, 
are not suitable. 
 
The Contractor shall provide all necessary facilities and equipment for 
determining the temperature of the asphaltic material in all of the heating 
equipment and in the distributor, for determining the rate at which it is applied, 
and for securing uniformity at the junction of two (2) distributor loads. 

 
The distributor shall have been calibrated within three (3) years from the date it is 
first used on this project. The Engineer or designated representative shall be 
furnished an accurate and satisfactory record of such calibration.  After 
beginning the work, if the yield on the asphaltic material applied appears in error, 
the distributor shall be calibrated in a manner satisfactory to the Engineer or 
designated representative before proceeding with the work. 
 
The Contractor shall be responsible for the maintenance of the surface until the 
work is accepted by the Engineer or designated representative.  No traffic, 
hauling or placement of any subsequent courses shall be permitted over the 
freshly applied prime coat for a minimum of 48 hours or until the prime coat is 
accepted as dry and cured completely by the Engineer or designated 
representative.   
 
All storage tanks, piping, retorts, booster tanks and distributors used in storing or 
handling asphaltic material shall be kept clean and in good operating condition at 
all times and they shall be operated in such a manner that there will be no 
contamination of the asphaltic material with foreign material.  It shall be the 
responsibility of the Contractor to provide and maintain in good working order a 
recording thermometer at the storage heating unit at all times. 
 
The Engineer or designated representative will approve the temperature of 
application based on the temperature-viscosity relationship that will permit 
application of the asphalt within the limits recommended in Standard 
Specification Item No. 301S, "Asphalts, Oils and Emulsions". The Contractor 
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shall apply the asphalt at a temperature within 150F (80C) of the temperature 
specified in Standard Specification Item No. 301S, "Asphalt, Oils and 
Emulsions". 
 
 

306S.5  Measurement  

The prime coat will be included in the unit price bid for Standard Specification 
Item No. 340, "Hot Mix Asphaltic Concrete Pavement" unless included as a 
separate pay item in the contract.  When included for payment, it shall be 
measured at point of delivery on the project in gallons (liters: 1 liter equals 0.264 
gallons) at the applied temperature.  The quantity to be paid for shall be the 
number of gallons used in the accepted prime coat.  

306S.6  Payment  

The work performed and materials furnished as prescribed by this item, when 
included as a contract pay item, will be paid for at the unit bid price per gallon for 
"Prime Coat". The price shall include full compensation for cleaning the base 
course or other surface, for furnishing, heating, hauling and distributing the prime 
coat specified; for all freight involved and for all manipulations, labor, tools, 
equipment and incidentals necessary to complete the work. 

 
Payment, when included as a contract pay item, will be made under:  
Pay Item No. 306S:  Prime Coat         Per Gallon. 

 
End 
 

 

SPECIFIC CROSS REFERENCE MATERIALS 

Specification Item 306S "Prime Coat”  
City of Austin Standard Specifications  
Designation                Description 
Item No. 301S     Asphalts, Oils and Emulsions 

Item No. 340S      Hot Mix Asphaltic Concrete Pavement 
 

RELATED CROSS REFERENCE MATERIALS 
 
City of Austin Standard Specifications  
Designation                Description 
Item No. 206S            Asphalt Stabilized Base  
Item No. 210S            Flexible Base  
Item No. 307S            Tack Coat 
Item No. 310S            Emulsified Asphalt Treatment 
Item No. 311S            Emulsified Asphalt Repaving 
Item No. 320S            Two Course Surface Treatment  
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City of Austin Standard Details  
Designation                            Description 
1000S-10               Local Street Sections   
1000S-11 (1)      Residential and Neighborhood collector Street Sections 
1000S-11 (2)      Industrial and Collector Street Sections  
1000S-12 (1)       Primary Collector Street Sections 
1000S-12 (2)       Primary Arterial Street Sections 
1000S-13 (1)       Minor Arterial Street Sections (4 Lanes) 
1000S-13 (2)      Minor Arterial Street Sections- (4 Lanes divided) 
1000S-14             Major Arterial Street 
 

RELATED CROSS REFERENCE MATERIALS - Continued 

Specification Item 306S "Prime Coat” 
 

Texas Department of Transportation: Standard Specifications for Construction  

and Maintenance of Highways, Streets, and Bridges 

Designation               Description 
Item 300                     Asphalts, Oils and Emulsions 
Item 301                     Asphalt Antistripping Agents 
Item 310                      Prime Coat (Cutback Asphaltic Materials) 
Item 314                      Emulsified Asphalt Treatment 
Item 345                      Asphalt Stabilized Base (Plant Mixed) 
Item 520                      Weighing and Measuring Equipment 
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Item No. 307S 
Tack Coat 

307S.1  Description  

This item shall govern the application of asphaltic material on completed base 
courses, existing pavement, bituminous surface, bridge deck, slab or prepared 
surface as indicated on the Drawings and as directed by the Engineer or 
designated representative. The application of asphaltic material on completed base 
courses shall only be applied after the prime coat has completely cured in 
accordance with Standard Specification Item No. 306S, "Prime Coat" 
 
This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text, the inch-pound units are given preference followed by SI 
units shown within parentheses. 

307S.2  Submittals 

The submittal requirements of this specification item include: 
A. List of recommended materials (i.e. tack coat material, sand type, etc.). 

B.   Temperature Viscosity data and proposed temperature of application. 

C. Characteristics (i.e. manufacturer, rate of application, speed, etc.) of the 
proposed pressure distributor including calibration documentation. 

D.   List of facilities and equipment proposed for temperature measurements. 

E.   List of facilities and equipment proposed for storage and handling of asphaltic 
materials. 

307S.3  Materials  

A.  Asphalt Materials  
 

The asphalt material for "Tack Coat" shall meet the requirements for Cutback 
Asphalt or Emulsified Asphalt, Standard Specification Item No. 301S, 
"Asphalts, Oils and Emulsions" as listed below.  Cutback asphalt shall be made 
by combining 50 to 70 percent by volume of the asphaltic material as specified 
for the type of paving mixture with 30 to 50 percent by volume of gasoline 
and/or kerosene.  The type of material shall be selected from the following 
table: 
 

 
Temperature of Surface, 0F (0C) 

40 – 70 0F 
(5 to 210C) 

Over 700F 
(Over 210C) 

 RS-2 SS-1 
 RS-2H  
 RC-250 MC-70 
 CRS-2 CSS-1 
 CRS-2H CSS-1h 
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B.  Water  
 

Water shall be furnished by the Contractor and shall be clean and free from 
industrial wastes and other objectionable matter. 

 
C.  Sand 
 

Sand may be Grade 1 conforming to Standard Specification Item No. 403S, 
"Concrete Structures" or washed sand, largely siliceous, with the following 
gradation: 
 

Sieve Designation 
          US           SI 

Percent Retained by Weight (Mass)
Natural Sand 

        No. 8      2.36 mm 0 
       No. 16     1.18 mm 0-40 
       No. 30        600m 25-65 
       No. 50        300m 65-85 
       No. 100      150m 85-98 
       No. 200        75m 98-100 

 
There shall not be more than 50 percent of the aggregate 
retained between any 2 sieves listed above and not more than 
25 percent of the aggregate retained between the No. 50 (300 
m) and the No. 100 (150 m) sieves. 

307S.4  Construction Methods  

Tack coat shall be applied when the surface on which the tack coat is to be placed is 
60o F (16oC) or above and the air temperature is above 500F (100C) and rising, 
where the air temperature is measured in the shade and away from any artificial 
heat.  Asphaltic material shall not be placed when general weather conditions, in the 
opinion of the Engineer or designated representative, are not suitable. 
 
Before the tack coat is applied, the surface shall be cleaned thoroughly to the 
satisfaction of the Engineer or designated representative.  The asphaltic material 
shall be applied on the clean surface by an approved type of self-propelled pressure 
distributor, so operated as to distribute the tack coat at a rate not to exceed 0.10 
gallon per square yard (0.45 liters per square meter) of surface, evenly and smoothly 
with sufficient pressure to provide proper distribution.   
 
In those instances where the pavement mixture will adhere to the surface on which it 
is to be placed without the use of a tack coat, the tack coat may be eliminated by the 
Engineer or designated representative.  All contact surfaces of curbs and structures 
and all joints shall be cleaned thoroughly and painted with a thin uniform coat of the 
asphaltic material used for tack coat.  The tack coat shall be rolled with a pneumatic 
tire roller to distribute the asphaltic material uniformly over the tacked area.  During 
the application of tack coat, care shall be taken to prevent splattering of adjacent 
pavement, curb and gutters or structures.  The Contractor shall clean splattered 
areas. 

 
The distributor shall have been calibrated within three (3) years from the date it is 
first used on this project. The Engineer or designated representative shall be 



Current Version: 02/24/10    Previous Versions: 02/21/01, 09/29/99 and 4/17/86 

307S  02/24/10 Page 3 Tack Coat 

furnished an accurate and satisfactory record of such calibration.  After beginning of 
the work, if the yield on the asphaltic material applied appears in error, the distributor 
shall be calibrated in a manner satisfactory to the Engineer or designated 
representative before proceeding with the work. 

 
The Contractor shall provide all necessary facilities and equipment for determining 
the temperature of the asphaltic material in all of the heating equipment and in the 
distributor, for determining the rate at which it is applied, and for securing uniformity 
at the junction of two (2) distributor loads. 

 
The Contractor shall be responsible for the maintenance of the surface until the 
HMAC is placed over the tack coat or the work is accepted by the Engineer or 
designated representative.  No traffic, hauling or placement of any subsequent 
courses shall be permitted over the freshly applied tack coat unless it is blotted by 
the application of sand as directed by the Engineer or designated representative. 
 
All storage tanks, piping, retorts, booster tanks and distributors used in storing or 
handling asphaltic material shall be kept clean and in good operating condition at all 
times and they shall be operated in such a manner that there will be no 
contamination of the asphaltic material with foreign material.  It shall be the 
responsibility of the Contractor to provide and maintain in good working order a 
recording thermometer at the storage heating unit at all times. 
 
The Contractor shall apply the asphalt at a temperature that will permit application of 
the asphalt within the limits recommended in Standard Specification Item No 301S, 
“Asphalts, Oils and Emulsions”. The application temperature shall be within 150 F 
(80C) of 1600 F (710C). 

307S.5  Measurement 

The asphaltic material for "Tack Coat" will be included in the unit price bid for 
Standard Specification Item 340S, "Hot Mix Asphaltic Concrete Pavement" unless 
included as a separate pay item in the contract.  When included for payment, "Tack 
Coat" shall be measured at point of delivery on the project in gallons (liters: 1 liter 
equals 0.264 gallons) at the applied temperature.  The quantity to be paid for shall 
be the number of gallons used. 

307S.6  Payment  

The work performed and materials furnished as prescribed by this item, when 
included as a contract pay item, will be paid for at the unit bid price per gallon for 
"Tack Coat".  The price shall include full compensation for cleaning the area to 
receive the "Tack Coat"; for furnishing, heating, hauling and distributing the tack coat 
specified; for all freight involved and for all manipulations, labor, tools, equipment 
and incidentals necessary to complete the work. 
 
Payment, when included as a contract pay item, will be made under: 

 
Pay Item No. 307S:  Tack Coat 

 Per Gallon. 
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End 
 
 
 

SPECIFIC CROSS REFERENCE MATERIALS 

Specification Item 307S "Tack Coat” 
 

City of Austin Standard Specifications  
Designation                Description 
Item No. 301S     Asphalts, Oils and Emulsions 
Item No. 340S Hot Mix Asphaltic Concrete Pavement 

 

RELATED CROSS REFERENCE MATERIALS 
 

City of Austin Standard Specifications  
Designation               Description 
Item No. 206S            Asphalt Stabilized Base  
Item No. 210S            Flexible Base  
Item No. 306S           Prime Coat 
Item No. 310S            Emulsified Asphalt Treatment 
Item No. 311S            Emulsified Asphalt Repaving 
Item No. 320S            Two Course Surface Treatment 
 
City of Austin Standard Details  
Designation              Description 
1000S-10               Local Street Sections   
1000S-11(1)      Residential and Neighborhood collector Street Sections 
1000S-11(2)      Industrial and Collector Street Sections  
1000S-12(1)       Primary Collector Street Sections 
1000S-12(2)       Primary Arterial Street Sections 
1000S-13(1)       Minor Arterial Street Sections (4 Lanes) 
1000S-13(2)     Minor Arterial Street Sections- (4 Lanes divided) 
1000S-14               Major Arterial Street 

 

Texas Department of Transportation: Standard Specifications for Construction  

And Maintenance of Highways, Streets, and Bridges 
Designation               Description 
Item 300                     Asphalts, Oils and Emulsions 
Item 301                     Asphalt Antistripping Agents 
Item 310                     Prime Coat (Cutback Asphaltic Materials) 
Item 314                     Emulsified Asphalt  Treatment 
Item 345                     Asphalt Stabilized Base  (Plant Mixed) 
Item 520 Weighting and Measuring Equipment 
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Item No. 340S 
Hot Mix Asphaltic Concrete Pavement  

340S.1  Description  

This item shall govern base, level up, and pavement surface courses composed of a compacted 
mixture of aggregate and asphaltic cement mixed hot in a mixing plant.  The hot mix asphaltic 
(HMA) concrete pavement shall be constructed on a previously completed and approved 
subgrade, subbase material, base material, concrete slab or existing pavement. 

This specification is applicable for projects or work involving either inch-pound or SI units.  Within 
the text and accompanying tables, the inch-pound units are given preference followed by SI units 
shown within parentheses. 

340S.2  Submittals 

The submittal requirements of this specification item may include: 

A.  A mix design submittal including the plant corrected Job Mix Formula (JMF) for the hot mix 
asphaltic concrete, 

B. Certification that the aggregate materials meet appropriate quality requirements. 
C. Particle-size gradation and specific gravity tests on all aggregate materials.  
D. Certification that the asphalt cement for paving materials meet appropriate quality 

requirements. 

340S.3  Materials  

The Contractor shall furnish materials to meet the requirements specified herein and shall be 
solely responsible for the quality and consistency of the product delivered to the Project. 

A. Aggregate: The aggregate shall be composed of coarse aggregate, a fine aggregate and, if 
required or allowed, mineral filler and reclaimed asphalt pavement (RAP).  RAP use will be 
allowed in all base course mixtures except as specifically excluded herein, in the Contract 
Documents or on the Drawings, provided no more than 20% RAP is used.  

RAP use will not be permitted in pavement surface courses. 

Aggregates shall meet the quality requirements of Table 1 and other requirements as 
specified herein.  The aggregate contained in RAP will not be required to meet Table 1 
requirements unless indicated otherwise on the Drawings. 

1. Coarse Aggregate:  Coarse aggregate is defined as that part of the aggregate retained 
on the No. 10 (2.00 mm) sieve and shall consist of clean, tough, durable fragments of 
crushed stone or crushed gravel of uniform quality throughout. 

Gravel from each source shall be crushed to the extent that it has a minimum of 85% of 
the particles retained on the No. 4 (4.75 mm) sieve with two or more mechanically 
induced crushed faces as determined by TxDOT Test Method TEX-460-A (Part I).  The 
material passing the No. 4 (4.75 mm) sieve and retained on the No. 10 (2.00 mm) sieve 
must be the produced from crushing aggregate that was originally retained on the No. 4 
(4.75 mm) sieve. 

2.  Reclaimed Asphalt Pavement (RAP):  RAP is defined as a salvaged, milled, pulverized, 
broken or crushed asphaltic pavement.  The RAP to be used in the mix shall be 
crushed or broken to the extent that 100 percent will pass the 2-inch (50 mm) sieve. 
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The RAP shall be stockpiled in such a manner that assures that it will not become 
contaminated by dirt or other objectionable materials.  Unless indicated otherwise on 
the Drawings, stockpiled, crushed RAP must not exhibit a decantation more than 5 
percent or a plasticity index more than 8, when tested in accordance with TxDOT Test 
Method Tex-406-A, Part I, or Test Method Tex-106-E, respectively. 

3.  Fine Aggregate:  Fine aggregate is defined as that part of the aggregate passing the 
No. 10 (2.00 mm) sieve and shall be of uniform quality throughout.  A maximum of 15 
percent of the total aggregate may be field sand or other uncrushed fine aggregate. 

Screenings shall be supplied from sources whose coarse aggregate meets the abrasion 
and magnesium sulfate soundness loss requirements shown in Table 1. 

a)  Unless indicated otherwise on the Drawings, stone screenings, which are the 
product of a rock crushing operation, are required and shall meet the following 
gradation requirements when tested in accordance with TxDOT Test Method Tex-
200-F, Part I. 

                   Material                                 Percent by Weight (Mass) 
Passing  3/8 inch  (9.50 mm) sieve........................100 
Passing  No. 10    (2.00 mm) sieve.......................70-100 
Passing  No. 200     ( 75 µm) sieve.........................0-15 

 
b)  Crushed gravel screenings may be used with, or in lieu of, stone screenings only 

when indicated on the Drawings.  Crushed gravel screenings must be the product of 
crushing aggregate that was originally retained on the No. 4 (4.75 mm) sieve and 
must meet the gradation for stone screenings shown above. 

4) Mineral Filler:  Mineral filler shall consist of thoroughly dried stone dust, Portland cement, 
fly ash, lime or other mineral dust approved by the Engineer or designated 
representative.  The mineral filler shall be free from foreign matter. 

 Portland cement manufactured in a cement kiln fueled by hazardous waste shall be 
considered as an approved product if the production facility is authorized to operate 
under regulation of the Texas Natural Resource Conservation Commission (TNRCC) 
and the U. S. Environmental Protection Agency (EPA).  Supplier shall provide current 
TNRCC and EPA authorizations to operate the facility. 

Fly ash obtained from a source using a process fueled by hazardous waste shall be 
considered as an approved product if the production facility is authorized to operate 
under regulation of the Texas Natural Resource Conservation Commission (TNRCC) 
and the U. S. Environmental Protection Agency (EPA).  Supplier shall provide current 
TNRCC and EPA authorizations to operate the facility. 

 The addition of baghouse fines or other collected fines will be permitted if the mixture 
quality is not adversely affected in the opinion of the Engineer or designated 
representative.  In no case shall the amount of material passing the No. 200 (75 µm) 
sieve exceed the tolerances of the job-mix formula or the master gradation limits. 

 When tested by TEX-200-F (Part I or Part III, as applicable), the mineral filler shall meet 
the following gradation requirements.  Baghouse fines are not required to meet the 
gradation requirements. 
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                    Material                                           Percent by Weight (mass) 
  Passing No. 30 (600 µm) Sieve............................………95 - 100 
  Passing No. 80 (187.5 µm) Sieve, not less than..................75 
  Passing No. 200 (75 µm) Sieve, not less than...................  55 

 

TABLE 1:       AGGREGATE QUALITY REQUIREMENTS * 
 

Requirement Test Method Amount 
COARSE  AGGREGATE 

Deleterious Material,  percent, maximum Tex-217-F, I 1.5 
Decantation, percent, maximum Tex-217-F, II 1.5 
Los Angeles Abrasion, percent, maximum Tex-410-A 40 
Magnesium Sulfate Soundness Loss 
5 cycle, percent, maximum 

Tex-410-A 30 

FINE AGGREGATE 
Linear Shrinkage, maximum Tex-107-E, II 3 

COMBINED AGGREGATES 
Sand Equivalent Value, minimum Tex-203-F 45 

 
* - Aggregates, without added mineral filler or additives, combined as used in the job-mix 

formula (Plant Corrected). 
 

B.   Asphaltic Material  
 
1. Paving Mixture.  Asphalt cement for the paving mixture shall conform to the requirements 

of Standard Specification Item No. 301S, “Asphalts, Oils and Emulsions”, for AC-20 or 
PG64-22, Styrene (SBS) Modified Asphalt Cement, AC-SBS Blend AC-45P or PG76-
22S, unless otherwise indicated in the Project Documents. 

2. Tack Coat:  Tack Coat shall conform to Standard Specification Item No. 307S, “Tack 
Coat”. 

C. Additives:  Additives to facilitate mixing and/or improve the quality of the asphaltic mixture 
or tack coat may be used with the authorization of the Engineer or designated 
representative.  The Contractor may choose to use either lime or a liquid anti-stripping 
agent to reduce moisture susceptibility of the aggregate. 

340S.4  Paving Mixtures  

An asphalt mixture design is developed by a laboratory process, which includes the determination 
of the quality and quantity of the asphalt cement and the individual aggregates, and the testing of 
the combined mixture (Laboratory Design). The Laboratory Design is subsequently revised to 
produce an appropriate job mix formula. 

The job mix formula (JMF) lists the quantity of each component to be used in the mix after the 
laboratory design has been adjusted by running it through a particular plant (i.e. the mix design is 
Plant Corrected).  The JMF will be the standard to which the Acceptance Plan will be applied.  
The JMF of one drum or batching unit shall not be used for another unit. 

The Contractor shall submit to the Engineer on forms provided by the Engineer or designated 
representative, an asphalt mixture design reviewed, signed and sealed by a Registered 
Professional Engineer licensed in the State of Texas or certified by a TxDOT Level II Certified 
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Asphalt Technician.  An asphalt mixture design shall be submitted for a comprehensive review 
every two (2) years.  Mix designs older than one year will not be accepted without a review of 
current test data of the proposed materials and current mix design to ensure that the materials 
meet specification requirements. 

The JMF (Plant Corrected) shall be submitted to the Engineer or designated representative on a 
form provided by the Engineer through the Construction Inspector or Project Manager of the 
Project for review, for each individual Project, a minimum of three (3) working days before the 
mixture is to be placed.  Under no circumstances will a mixture be placed before its use is 
reviewed and approved by the Engineer or designated representative. 

Performance of the mix design shall remain the responsibility of the Contractor. 

A. Mixture Design:  The mix shall be designed in accordance with TxDOT Construction 
Bulletin C-14 and Test Method Tex-204-F to conform with the requirements herein.  The 
master grading limits of the appropriate type and the JMF will be plotted on a graduated 
chart with sieve sizes raised to the 0.45 power and will be submitted to the Engineer or 
designated representative with the asphalt mixture design. 

 The Bulk Specific Gravity of aggregates in RAP will be determined on extracted 
aggregates. 

B. Types:  The blend of coarse aggregate, fine aggregate, and mineral filler, if allowed, that is 
established by TxDOT Test Method Tex-200-F, Dry Sieve Analysis, shall conform to the 
master gradation shown in Table 2 for the type of specified mixture.  The voids in the 
mineral aggregate (VMA) will be determined as a mixture design requirement only, in 
accordance with TxDOT Test Method Tex-207-F, and shall not be less than the value 
indicated in Table 2. 

 
TABLE 2:  Master Grading - Percent Passing by Weight (Mass) or Volume 

Sieve Size 
US (SI) 

Type A 
Coarse Base

Type B 
Fine Base 

Type C 
Coarse Surface

Type D 
Fine Surface 

Type F 
Fine Mixture

1-1/2”     (37.5 mm) 100     
1-1/4” ”      (31 mm) 95-100    
   1”           (25 mm)  100  
  7/8”         (22 mm) 70-90 95-100 100   
  5/8       (15.5 mm)”  75-95 95-100 
  1/2”      (12.5 mm) 50-70   100  
  3/8”        (9.5 mm)  60-80 70-85 85-100 100 
  1/4”      (6.25 mm)     95-100 
No. 4      (4.75 mm) 30-50 40-60 43-63 50-70  
No. 10    (2.00 mm) 20-34 27-40 30-40 32-42 32-42 
No. 40      (425 µm) 5-20 10-25 10-25 11-26 9-24 
No. 80   (187.5 µm) 2-12 3-13 3-13 4-14 3-13 
No. 200      (75 µm) 1-6* 1-6* 1-6* 1-6* 1-6* 

  VMA % minimum 11 12 13 14 15 
  Rec. Min. Lift 3” (75 mm) 2” (50 mm) 1-3/4” (45 mm) 1” (25 mm) 3/4” (20 mm)
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C. Tolerances:  Fluctuations in the aggregate gradation and asphalt content of the Job Mix 
Formula (JMF) shall not vary by more than the following criteria but the aggregate gradation 
shall be limited to the range of the master gradation as established by TEX-210-F. 

 
SIEVES Percent By Weight (Mass) 

2" ” (50 mm) Sieve through No. 10 ” (2.00 mm) Sieve 
No. 40 (425 µm) through No. 200 (75 µm) Sieve  
Asphalt Content  

5.0 
 3.0 
0.5 

 
D.  Stability and Density:  The mixture shall be designed at or near optimum density, as 

indicated on the Drawings, to conform to the following percent of Maximum Theoretical 
Density as measured by TxDOT Test Method TEX-227-F and Stability conforming to TxDOT 
Test Method TEX-208-F.  The laboratory mixture shall be molded in accordance with 
TxDOT Test Method TEX-206-F and the Bulk Specific Gravity determined in accordance 
with TxDOT Test Method TEX-207-F.  

 
 Optimum  

Laboratory 
Density (%) 

Laboratory  
Density (%) 
Min.    Max. 

 
 

Stability 
 
Local Streets Surface Courses 
Collectors & Arterials Surface Courses 
All Base Courses 

96 
96 
96 

 
94.5      97.5 
94.5      97.5 
94.5      97.5 

35 Min. 
40-60 

35 Min. 
 

E. Job Mix Formula Field Adjustments:  The Contractor shall produce a mixture of uniform 
composition closely conforming to the reviewed JMF, that falls within the limits of the 
tolerances given above and the Acceptance Plan. 

 If it is determined by the City of Austin that adjustments to the JMF are necessary to 
achieve the specified requirements, the Engineer or designated representative may allow 
adjustments of the JMF within the following limits without a laboratory redesign of the 
mixture.  The adjusted JMF shall not exceed the master grading criteria for the type of 
mixture specified.  The proposed JMF adjustments shall not exceed 5 percent on any one 
sieve, ½-inch (12.5 mm) size and larger, or 3 percent on the sieve size below the 1/2-inch 
(12.5 mm) sieve of the JMF (Plant Corrected) reviewed for the Project. 

 When the proposed adjustments exceed either the 5 or 3 percent limits, and the Engineer 
or designated representative determines that the impact of these changes may adversely 
affect pavement performance, a new laboratory mixture design will be required. 

The asphalt content may be adjusted with the concurrence of the Engineer or designated 
representative to maintain desirable laboratory density near the optimum value while 
achieving other mix requirements.  However, increasing the asphalt content of the mixture 
in order to reduce pavement air voids will not be allowed.  Also, if the percent air voids is 
determined to be less than 4 percent, adjustments shall be made to the plant production by 
the Contractor, within the tolerances as outlined above, so that an adequate air void level is 
attained. 

340S.5  Equipment  

The trucks that deliver the hot mix asphalt concrete material to the project shall be of sufficient 
number to insure a continuous paving operation. All equipment used for the production, 
placement and compaction of the mixture shall be maintained in good repair and operating 
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conditions to the satisfaction of the Engineer or designated representative.  All equipment shall 
be made available for inspection.  If the Engineer or designated representative expresses 
concern about the condition of any equipment, it shall not be used until it is repaired to the 
satisfaction of the Engineer or designated representative. 

 
A.  Mixing Plants:  Plants may be of the weigh-batch type, the modified weigh-batch type or 

drum-mix type equipped with suitable material conveyers, power units, mixing equipment, 
aggregate proportioning devices, dryers, bins, dust collectors and sensing and recording 
devices as appropriate for the mixing plant type.  The mixing plants shall meet the 
requirements specified in Section 340.4, ‘Equipment’ of TxDOT Specification Item No. 340, 
“Hot Mix Asphaltic Concrete Pavement”. 

B. Spreading and Finishing Paving Machine:  The paving machine shall be self-propelled and 
equipped with a heated compacting screed capable of producing a finish surface meeting 
the requirements of the street cross-section indicated on the Drawings and all surface 
criteria.  Extensions to the screed shall have the same heating and compacting capabilities 
as the primary unit, except for use on variable depth tapered areas and/or as approved by 
the Engineer or designated representative.   

The paving machine shall be equipped with an approved automatic dual longitudinal screed 
control system and an automatic transverse screed control system.  The longitudinal 
controls shall be capable of operating from any longitudinal grade reference including a 
string line, ski, mobile string line or matching shoe.  Unless indicated otherwise on the 
Drawings, the Contractor may use any one of these grade references.  The selected grade 
reference equipment shall be maintained in good operating condition by personnel trained in 
the use of the specific type of equipment.   

The Contractor shall furnish all labor and equipment required for establishing and 
maintaining appropriate grade reference. 

C. Rollers:  The Contractor shall select rollers conforming to Item 230S, “Rolling (Flat Wheel)” 
and Item 232S, “Rolling (Pneumatic Tire)”.  Rollers that do not conform to these 
requirements shall be immediately removed from the Project. 

D. Motor Grader:  A self-propelled power motor grader may only be used, when its use is 
approved by the Engineer or designated representative.  It shall have a blade of not less 
than 12 feet (3.66 meters) and a wheelbase of not less than 16 feet (4.88 meters).  Smaller 
graders may be used for small irregular areas when approved by the Engineer or 
designated representative. 

E.  Material Transfer Equipment:  Equipment for transferring the HMA mixture from the hauling 
units or the roadbed to the spreading and finishing machine will be allowed unless indicated 
otherwise on the Drawings.   

Windrow pick-up equipment, if permitted by the Engineer or designated representative, shall 
be constructed in such a manner that substantially all of the HMA mixture deposited on the 
roadbed is picked up and loaded into the spreading and finishing machine.  The HMA 
mixture shall not be contaminated with foreign material.  The loading equipment shall be 
designed so that it does not interfere with the spreading and finishing machine in obtaining 
the required line, grade and surface without resorting to hand finishing. 

F. Straightedges and Templates:  The Contractor shall provide a ten-foot (3.05 meter) 
straightedge acceptable to the Engineer or designated representative for surface testing.  
Satisfactory templates shall be provided as required by the Engineer or designated 
representative. 
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340S.6  Stockpiling Aggregates   

Aggregates shall be stockpiled to facilitate blending.  When the aggregate is not stockpiled on a 
hard, non-contaminant base, the bottom six-inch (150 mm) depth of the stockpiles shall not be 
used in asphaltic mixtures.  Where space is limited at the plant site, the aggregate stockpiles 
shall be separated by walls or other appropriate barriers.   

Aggregates shall be stockpiled and handled in a manner that will insure minimization of 
segregation and contamination.  Aggregate and RAP stockpiles shall only contain material from 
a single source. 

340S.7  Mixture Temperature 

The Contractor shall select a target temperature for discharge of the HMA mixture from the mixer 
between 250oF (120oC) and 350oF (176oC) that is suitable to weather and Project conditions.  
The target temperature shall be reported to the Engineer or designated representative daily and 
recorded in the Daily Progress Report.  The HMA mixture temperature shall not vary by more 
than 25oF (14oC) from the target temperature for discharge from the mixer.  HMA mixtures that 
are discharged from the mixer at a temperature exceeding 360oF (182oC) or a temperature more 
than 50oF (28oC) below the target temperature shall not be accepted and shall not be placed on 
the Project. 

340S.8  Mixture Storage 

A surge-storage system may be used to minimize production interruptions during a normal day of 
operation.  When approved by the Engineer or designated representative, overnight storage of 
HMA mixture in insulated storage bins may be used provided that material temperature and 
physical properties of the HMA mixture are not adversely affected.  HMA mixtures that include 
hardened lumps shall not be used.  Stored HMA mixtures shall not be exempt from any 
requirements provided in this specification. 

When a surge-storage system is used, it shall be equipped with a device such as a gob hopper 
or other device approved by the Engineer or designated representative to prevent segregation in 
the surge-storage bin. 

340S.9  Mixture Moisture Content 

Hot mix asphalt (HMA) mixtures produced from any plant shall not have a moisture content in 
excess of 1 percent by weight (mass) when discharged from the mixer.  The moisture content 
shall be determined in accordance with TxDOT Test Method Tex-212-F, Part II, except that the 
sample shall be left in the oven a total of not less than four (4) hours. 

340S10  Construction Methods 

A  General:  The Contractor shall be responsible for the production, transportation, placement 
and compaction of the specified HMA paving mixture to the requirements of this 
specification.  The Contractor shall also be responsible for providing a safe environment for 
inspection personnel to inspect the equipment and to acquire samples. 

  All hot mix asphalt concrete pavement surface courses shall be placed with a spreading 
and finishing (lay-down) machine only.  All hot mix asphalt concrete pavement base layers 
with the possible exception of the first lift of the base layer shall also be placed with a 
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spreading and finishing (lay-down) machine. Longitudinal pavement joints shall be located 
under the proposed lane lines.  Density tests shall be taken prior to opening to traffic. 

  The first lift of a base layer may be placed with a motor grader if approved in advance by 
the Engineer or designated representative. The loose measure thickness of this first lift 
shall not exceed 6 inches (150 mm).  If placed with a motor grader, the first lift shall achieve 
a minimum in-place relative density of 89% as determined by TxDOT test procedures TEX-
207-F and TEX-227-F. All subsequent lifts should be placed with a spreading and finishing 
(lay-down) machine and shall be subject to the requirements of Section 340S.12, 
“Acceptance Plan”. Density tests will be taken randomly to confirm compliance with the 
specification requirements. 

  For hot mix asphalt overlays, an automatic screed shall be used with outriggers. 

Any material delivered to the Project that by visual inspection can reasonably be expected 
not to meet specification requirements (i.e. segregated or burned material, deficient or 
excess asphalt, low mixing temperature, visible contaminants, etc.), as determined by the 
Engineer or designated representative, shall not be used or left in place. 

Equipment shall be inspected prior to use and, if found to be defective or in an operating 
condition that could potentially affect the quality of the finished pavement, as determined by 
the Engineer or designated representative, its use shall not be allowed.  Leakage of fuels, 
oils, grease, hydraulic or brake fluids or other contaminants onto the prepared surface or 
newly-laid HMA layer will not be allowed and may require replacement of the affected 
pavement area. 

The HMA paving mixture, when placed with a spreading and finishing machine, shall not be 
placed when the air temperature is below 50oF (10oC) and is falling, but it may be placed 
when the air temperature is above 40oF (4oC) and is rising.   

The paving mixture, when used as a level-up course or when spread with a motor grader, 
shall not be placed when the air temperature is below 60oF (15oC) and is falling, but it may 
be placed when the air temperature is 50oF (10oC) and is rising.  An HMA layer with a 
thickness of 1-1/2 inches (37.5 mm) and less shall not be placed when the temperature of 
the surface on which the layer is to be placed is below 50oF (10oC).  The temperature shall 
be taken in a shaded area away from artificial heat. 

Additional surface temperature requirements may be included in the Contract Documents 
or indicated on the Drawings. 

Surfaces to be paved shall be finished, primed, cured, broomed and tacked, as appropriate, 
to the satisfaction of the Engineer or designated representative.  If the surface on which the 
first course of the paving mixture is to be placed is a flexible base course, and a cut-back 
asphalt is to be used as a prime coat, the flexible base shall have been primed and cured a 
minimum of 24 hours before the paving mixture may be placed.  The 24-hour restriction will 
not apply to a flexible base that has been primed with material other than a cutback.  
However, the surface on which the tack coat and/or paving mixture are to be placed shall 
be in a dry condition. 

Pavement shall be opened to traffic as soon as possible after temporary pavement 
markings or permanent markings are in place as indicated on the Drawings) or as directed 
by the Engineer or designated representative.  Construction traffic allowed on pavements 
open to the public will be subject to all laws governing traffic on streets and highways. 

B.   Tack Coat: The surface upon which the tack is to be placed shall be cleaned thoroughly to 
the satisfaction of the Engineer or designated representative.  The surface shall be given a 
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uniform application of tack coat as governed by Standard Specification Item No. 307S, 
"Tack Coat".  The tack coat shall be applied, as directed by the Engineer or designated 
representative, with an approved sprayer at a rate not to exceed 0.05 gallons per square 
yard. (0.225 liters per square meter) of surface area.  Where the paving mixture will adhere 
to the surface on which it is to be placed without the use of a tack coat, the tack coat may 
be eliminated when approved by the Engineer or designated representative.  All contact 
surfaces of curbs, castings and all structures and all joints shall be painted with a thin 
uniform application of tack coat. 

During the application of tack coat, care shall be taken to prevent splattering of adjacent 
pavement, curb and gutter and structures.  Before the Work can be accepted, all splatter 
shall be removed by the Contractor at the Contractor’s expense. 

C.  Transporting Hot Mix Asphaltic (HMA) Concrete: The HMA mixture shall be hauled to the 
Work site in tight vehicles that were previously cleaned of all foreign material.  Dispatching 
of the vehicles shall normally be arranged so that all material delivered is placed and all 
rolling completed during daylight hours. Nighttime paving may be allowed, when approved 
in advance by the Engineer or designated representative.   

In cool weather or for long hauls, truck bodies containing the HMA mixture shall be 
covered.   

If necessary, to prevent the HMA mixture from adhering to the truck body, the inside of the 
truck may be given a light coating of a release agent satisfactory to the Engineer or 
designated representative. 

D. HMA Placement:  The HMA mixture shall be dumped and spread on the approved prepared 
surface with the spreading and finishing machine.  When properly compacted, the finished 
pavement shall be smooth, of uniform texture and density and shall meet the requirements 
of the typical cross sections and the surface tests.  In addition the placement of the HMA 
mixture shall be done without tearing, shoving, gouging or segregating the mixture and 
without producing streaks in the HMA layer.   

Discharge of the HMA mixture into the finishing machine shall be controlled so that the 
spreading and finishing machine is not bounced or jarred and the required lines and grades 
shall be obtained without resorting to hand finishing except as permitted below in this 
Section. 

Unless indicated otherwise on the Drawings, dumping of the HMA material in a windrow 
and then placing the HMA mixture in the finishing machine with windrow pick-up equipment 
will be permitted provided the temperature of the HMA mixture does not drop more than 
50oF (28oC) below the target temperature before being placed by the finishing machine. 

Under no circumstances will the HMA material be permitted to be dumped on or near the 
job site and then reloaded for hauling to the site of placement.  Exceptions may be allowed 
if approved by the Engineer or designated representative. 

The windrow pick-up equipment shall be operated in such a manner that substantially all 
the mixture deposited on the roadbed or prepared surface is picked up and loaded into the 
finishing machine without contamination by foreign material.  The windrow pick-up 
equipment will also be so operated that the finishing machine will obtain the required line, 
grade and surface without resorting to hand finishing.  Any operation of the windrow pick-up 
equipment resulting in accumulation and subsequent shedding of accumulated material into 
the HMA mixture will not be permitted. 
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When approved by the Engineer or designated representative, level-up courses may be 
spread with a motor grader that meets the requirements of this specification item. 

The spreading and finishing machine shall be operated at a uniform forward speed 
consistent with the plant production rate, hauling capability and roller train capacity to result 
in a continuous operation.  Stopping of the spreading and finishing machine between trucks 
is to be held to a minimum.  If, in the opinion of the Engineer or designated representative, 
delivery of material is adversely affecting the condition of the HMA layer (excessive stopping 
of the spreading and finishing machine, loss of mixture temperature, etc.), the Engineer or 
designated representative may require paving operations to cease until acceptable methods 
are provided to minimize starting and stopping of the spreading and finishing machine. 

The hopper gates of the spreading and finishing machine shall be adjusted to provide an 
adequate and consistent flow of material.  This shall result in enough material being 
delivered to the augers so that they are operating approximately 85 percent of the time or 
more.  The augers shall provide means to supply adequate flow of material to the center of 
the paver.  Augers shall supply an adequate flow of material for the full width of the mat 
being placed, as approved by the Engineer or designated representative.  Augers should be 
kept approximately one-half to three-quarters full of HMA mixture at all times during the 
paving operation. 

When the HMA mixture is placed in a narrow strip along the edge of an existing pavement, 
or is used to level up small areas of an existing pavement or is placed in small irregular 
areas where the use of a finishing machine is not practical, the finishing machine may be 
eliminated when permitted by the Engineer or designated representative. 

The paving material adjacent to castings and flush curb and gutter and structures shall be 
finished uniformly high so that when compacted, it will be slightly above but not more than 
1/8 inch (3 mm) above the edge of the casting or gutter lip. 

Construction joints of successive courses of HMA material shall be offset at least 6 inches 
(150 mm).  Longitudinal joints in the layer shall be placed to coincide with lane lines as 
directed the Engineer or designated representative.  Transverse joints shall be offset a 
minimum of 5 feet (1.5 meters). 

E. Compaction: The pavement layers/lifts shall be compacted thoroughly and uniformly to 
obtain the compaction and cross section meeting the requirements indicated on the 
Drawings and this specification item. 

Regardless of the method used for compaction, all rolling to achieve specified density shall 
cease before the temperature of the HMA mixture drops below 175oF (80oC). 

Rolling with a pneumatic tire roller shall be used to seal the surface.  Rolling with a tandem 
or other steel-wheel roller shall be provided if required to iron out any roller marks.  Surface 
sealing and removal of roller marks may be accomplished at HMA temperatures below 
175oF (80oC). 

Vibratory rollers shall not be allowed in the vibrating mode on layers with a plan thickness 
less than 1-1/2 inches (37.5 mm). 

The motion of the rollers shall be slow enough to avoid other than usual initial displacement.  
If any displacement occurs, it shall be corrected to the satisfaction of the Engineer or 
designated representative.   

The roller shall not be allowed to stand on pavement, which has not been compacted to 
minimum density requirements.  In order to prevent adhesion of the surface mixture to the 
steel-wheel rollers, the wheels shall be thoroughly moistened with water; however an excess 
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of water will not be allowed.  Necessary precautions shall be taken to prevent the dropping 
of diesel, gasoline, oil, grease or other foreign matter on the pavement, either when the 
rollers are in operation or when standing. 

The edges of the pavement along curbs, headers and similar structures, and all places not 
accessible to the roller, or in such positions as will not allow thorough compaction with the 
rollers, shall be thoroughly compacted with lightly oiled tamps. 

Rolling with a trench roller will be required on widened areas, in trenches and other limited 
areas where satisfactory density cannot be obtained with the approved rollers. 

340S.11  Sampling and Testing 

The HMA mixture shall be tested daily at the Project site for conformance to specification 
requirements.  The Engineer or designated representative shall utilize a random selection method 
to determine sample locations based on the Contractor's anticipated production.  Each day's 
anticipated production shall be divided into three (3) essentially equal single-pass, sub-area lots.  
Each day's sample locations shall be equally distributed over the three (3) sub-areas.  If, due to 
the weather or plant malfunctions, the Contractor’s daily-anticipated production is not attained, the 
random locations will not be recalculated.  Also, no more than one location of the three (3) sub-
areas shall be located in an irregular shaped area such as a cul-de-sac. 

Unless directed otherwise by the Engineer or designated representative, a minimum of three bag 
samples and three correlating 6-inch (150-mm) cores will be obtained from each day's production.   

Bag samples shall be taken during lay-down operations.  The primary sampling point for the bag 
samples shall be from the windrow if a windrow elevator is used.  If a windrow elevator is not 
used, the sample shall be taken from the middle of the paving machine hopper.  This sampling 
location will require a stoppage in the paving operation in order for the Inspector to safely secure 
a sample from the hopper.   

One core shall be taken for every 2,000 single-pass square yards (1 675 single-pass square 
meters) with a minimum of three (3) cores for all projects.  One core shall be taken at the same 
station and pass sampled for each of the bag samples.  Cores shall be taken by the City’s 
laboratory within 48 hours of pavement laydown unless otherwise directed by the Engineer or 
designated representative. 

For total areas of less than 500 square yards (420 square meters), a total of only two bag 
samples and two correlating cores will be obtained.  If the Contractor desires additional testing, it 
shall be at its own entire expense. 

The Engineer or designated representative may alter, increase or waive the testing schedule to 
ensure that the Work performed and the material used meet specification requirements.  
Acceptability of the completed pavement shall be based on the average of test results for the 
Project as defined in Section 340S.12, "Acceptance Plan" of this item. 

Gradation, asphalt content and stability value of the HMA mixture shall be reported for each of the 
bag samples.  The stability value reported for each of the bag samples shall be the average of 
three (3) tests per bag.   

Pavement thickness and density shall be determined from 6-inch (150 mm) field cores.  For each 
day's placement, density of cores for which no corresponding bag samples were taken shall be 
determined by using the average Maximum Theoretical Density of the day's three (3) bag 
samples or as may otherwise be determined by the Engineer or designated representative.   
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When, in the opinion of the Engineer or designated representative, test results appear 
unrepresentative, additional testing may be authorized.  The retesting will be at the expense of 
the Contractor and the results of the retesting shall be averaged with the results of the original 
testing.  If the results of retesting indicate that the original test results were erroneous, the original 
test results will be discarded. In the instance of erroneous original test results the subsequent first 
set of retests will be at the expense of the City of Austin. 

Pavements with low-density results may be recored; but the pavement shall not receive any 
additional compactive effort. 

Pavements that will not or cannot be cored within 48 hours shall be closed to both public and 
construction traffic. 

340S.12  Acceptance Plan 

For the purpose of the Acceptance Plan only, the "Paving Project” of each of the specified mixture 
types shall be defined by the Engineer or designated representative before the paving operation 
begins  

Considerations for defining the Paving Project shall include paving operations staged due to 
traffic considerations, pavement structural section (i.e. with varying layer thicknesses), time 
required for paving, changes to the Job Mix Formula, phasing of large projects, or other factors 
affecting the consistency in the production, lay-down/compaction, use of completed portions, 
and/or aging of in-place material.   

Acceptability of the completed pavement structure for a Paving Project shall be based on all daily 
averages of three test results and when approved by the Engineer or designated representative 
the overall average of all test results for each of the mixture/layer types specified on the 
Drawings. 

Pay adjustments for two or more acceptance factors shall be accumulative.  Pay adjustments of 
100% unit price reduction shall require removal and replacement of the Work.  Replacement 
materials shall be subject to all requirements of this specification.  Alternatively, the Engineer or 
designated representative may allow the Work to remain in place without payment provided that 
the Work is warranted for an extended period under conditions as determined by the Engineer or 
designated representative.  The decision of the Engineer or designated representative related to 
the removal and replacement of the Work shall be the final authority. 

A.  Non-Pay-Adjustment Acceptance Factors: 

1  Surface Characteristics:  Unless otherwise directed by the Engineer or designated 
representative, all pavements shall be tested for smoothness.  Surfaces shall be tested 
with a 10-foot (3.05 meter) straightedge parallel to the roadway centerline and 
perpendicular to the centerline on flat, cross-slope sections.  Maximum allowable 
deviation in 10 feet shall be 1/8 inch (1-mm per meter) parallel to the centerline and 1/4 
inch (2-mm per meter) perpendicular to the centerline.  Sections exceeding these 
maximums shall be corrected to the satisfaction of the Engineer or designated 
representative.  The completed surface must meet the approval of the Engineer or 
designated representative for surface smoothness, finish and appearance.  

If the surface ravels, ruts or deteriorates in any manner prior to the end of the warranty 
period, it will be the Contractor’s responsibility to correct this condition at its own entire 
expense to the satisfaction of the Engineer or designated representative in conformance 
with the requirements of this specification. 
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For HMAC rehabilitation and overlay projects, if cracks develop in the pavement surface 
within the one-year warranty period, the Contractor shall seal the cracks in accordance 
with Standard Specification Item No. 313S, “Cleaning and/or Sealing Joints and Cracks 
(Asphaltic Concrete).  Payment for this work will be measured and paid for as 
Mobilization (LS) and Crack Sealing (LF). 

For new HMAC roadways constructed in accordance with the Drawings and 
specifications, if cracks less than 1/4 inch (6 mm) in width develop in the pavement 
surface within the one year warranty period the Contractor shall seal the cracks in 
accordance with Standard Specification Item No. 313S, “Cleaning and/or Sealing Joints 
and Cracks (Asphaltic Concrete).   Payment for this Work will be measured and paid for 
as Mobilization (LS) and Crack Sealing (LF).   

If cracks equal to or greater than 1/4 inch (6 mm) in width develop in the pavement 
surface within the one-year warranty period, the cracking shall be reviewed and 
evaluated by the Engineer or designated representative before corrective action is taken. 

2.  Stability:  Stability test results shall be used as indicators of potential problems.  Where 
stability test results fall below the range specified in this specification, additional tests 
shall be taken as directed by the Engineer or designated representative for further 
evaluation and monitoring of the paving mixture.  This additional stability testing will be at 
the expense of the Contractor.  When, in the opinion of the Engineer or designated 
representative, the stability is deemed unacceptable for the intended use of the 
pavement, the paving mixture shall be removed and replaced to the limits indicated by 
test results or may be left in place on conditions acceptable to the Engineer or designated 
representative.  When the paving mixture is removed and replaced, it shall be at the sole 
expense of the Contractor. 

3.  Laboratory Density:  Laboratory density results as determined by TxDOT Test Method 
Tex-207-F shall be used as indicators of potential problems.  Where laboratory density 
test results are less than 94.5% or more than 97.5% of mix design maximum density, 
additional tests shall be taken as directed by the Engineer or designated representative 
for further evaluation and monitoring of the paving mixture.  This additional laboratory 
density testing will be at the expense of the Contractor.  When, in the opinion of the 
Engineer or designated representative, the laboratory density is deemed unacceptable for 
the intended use of the pavement, the paving mixture shall be removed and replaced to 
the limits indicated by test results. 

 The removal and replacement of the paving mixture shall be at the sole expense of the 
Contractor. 

4.  Limited Areas:  Irrespective of an acceptable overall Paving Project average for any or all 
of the Pay-Adjustment Acceptance Factors, limited substandard portions of the Work, as 
determined by the Engineer or designated representative, shall be remedied or removed 
and replaced to the satisfaction of the Engineer or designated representative at the sole 
expense of the Contractor.  

B.  Pay-Adjustment Acceptance Factors:  Contract unit prices shall be adjusted for paving 
mixtures that fail to meet acceptance criteria for gradation, asphalt content, density and mat 
thickness in accordance with the following: 

 
 
 

Gradation Acceptance Schedule (TEX-210-F) 
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Sieve 
Deviation From Job Mix Formula Percent Contract Unit 

Price Reduction Daily Average Overall Average 
Total retained on 
No. 10 (2.00 mm) 

 6.5 
6.6 

 5.0 
5.1 

0 
10 

Passing No. 200 
(75 µm) 

 3.9 
4.0 

 3.0 
3.1 

0 
5 

 
Asphalt Content Acceptance Schedule (TEX-210-F, PartII)  

Deviation from the 
Job Mix Formula 

 
Percent Contract Unit Price Reduction 

Daily Average Overall Average Local Streets* All Others 
 0.5 

0.51 to 0.60 
+0.61 to +0.70 
-0.61 to -0.70 
Over 0.70 

 0.4 
0. 41 to 0.50 
+0.51 to +0.60 
-0.51 to -0.60 
Over 0.60 

0 
15 

25** 
100: Remove and Replace
100: Remove and Replace

0 
25 

100; Remove and Replace
100; Remove and Replace
100; Remove and Replace

*A local or residential street that serves as access to residence or other abutting property. 
**If the street has an ADT of 500, or less, with 1%, or less, of truck traffic, plus a 2 year 

warranty; otherwise, Remove and Replace 
 

Density Acceptance Schedule (TEX-207-F/TEX-227-F)  
*Percent Density Percent Contract Unit Price Reduction 

Daily 
Average 

Overall 
Average 

1-1/2" (38 mm) Thickness or 
Greater 

Less than 1-1/2" (38 mm)
Thickness 

Above 96.5 
90.5 to 96.5 
90.5 to 87.6 

 
Less than 87.6 

Above 96 
91 to 96 

90.9 to 88.1 
 

Less than 88.1 

100; Remove and Replace 
0 

0.625 per 0.10% deficiency 
in density 

100: Remove and Replace 

100; Remove and Replace
0 

0.50 per 0.10% deficiency
in density 

100; Remove and Replace
*Core bulk density divided by max. theoretical density 

 
Thickness Acceptance Schedule  

Variance Percent of Thickness Percent Contract Unit Price Reduction
Daily Average Overall Average 

0 – 15.0 
15.1 – 20.0 
20.1 – 30.0 
Over   30.0 

0 - 10 
10.1 - 16 
16.1 - 25 
Over 25 

0 
20 
50 

100; Remove and Replace or 
mill/overlay 1" (25 mm) minimum 

 
The Density Acceptance Schedule For Irregularly Shaped Areas; Hike And Bike Trails And 
Utility Trenches (see following table) will apply to utility trenches of widths less than 4 feet 
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(1.2 meter) and to irregular shaped areas and hike and bike trails in which an appropriate 
rolling pattern cannot be established making it difficult to achieve compaction.  

Density Acceptance Schedule For Irregularly Shaped Areas; Hike And Bike Trails 
and Utility Trenches (TEX-207-F/TEX-227-F) 

 
*Percent Density Percent Contract Unit Price Reduction 

Daily Average 1-1/2" (38 mm) Thickness or 
Greater 

Less than 1-1/2" (38 mm) 
Thickness 

Above 96.5 
96.5 to 89.0 
89.0 to 86.1 

 
Less than 86.1 

100; Remove and Replace 
0 

0.625 per 0.10% deficiency 
in density 

100: Remove and Replace 

100; Remove and Replace 
0 

0.50 per 0.10% deficiency 
in density 

100; Remove and Replace 
*Core bulk density divided by maximum theoretical density 

The Density Acceptance Schedule will apply to utility trenches 4 feet (1.2 meter) or wider. 

Core thicknesses greater than Drawing requirements shall be factored into the average 
thickness calculation as the Drawing required thickness.  If total thickness of lift(s) proves to 
be less than required, the Contractor may remove and replace the overlay deficient areas as 
agreed to by the Engineer or designated representative.  Overlays to correct thickness 
deficiencies shall be not less than one (1) inch (25-mm) thick.  Overlays shall require milling 
of the asphalt in order to prevent a “featheredge” of the overlaying pavement.  

The extent of the area to be overlaid or removed and replaced shall be determined by 
additional cores with thicknesses greater than or equal to the required thickness.  All 
additional coring that is necessary to determine the area shall be paid for by the Contractor. 

340S.13  Measurement 

Work performed and material placed shall be measured under one of the following methods.  
When Drawing quantity measurement is specified, adjustment of quantity may be made as follows.  
If the quantity measured as outlined vary from those shown on the Drawings by more than 5%, 
either party to the Contract may request in writing and adjustment of the quantity by each separate 
bid item.  The party to the Contract which requests the adjustment shall present to the other party 
one copy of measurements and calculations showing the revised quantity in question.  This revised 
quantity, when approved by the Engineer or designated representative, shall constitute the final 
quantity for which payment will be made. However, no adjustment will be made for any quantity, 
which exceeds the Drawing required thickness.  

A.  Method A:  Asphaltic concrete pavement shall be measured by the ton (2,000 pounds) of the 
type actually used in completed and accepted Work in accordance with the Drawings and 
specifications. 

The measurement shall be made on approved truck scales that meet the requirements of the 
National Institute of Standards and Technology Handbooks 44 and 112 except that the 
required accuracy shall be 0.4 percent of the load being weighed.  The Contractor shall furnish 
a report of calibration from a scale mechanic licensed by the Texas Department of Agriculture 
certifying that the scales meet this requirement. 

B.  Method B: Asphaltic concrete pavement shall be measured by the square yard of specified total 
thickness of the type of paving mixture actually used in completed and accepted Work in 
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accordance with Drawings and specifications.  Multiple lifts of the same type shall be 
considered as one for square yard measurement purposes. 

C.  Method C:  Asphaltic concrete pavement shall be measured by the lineal foot of specified total 
thickness of the type of paving mixture actually used in completed and accepted Work in 
accordance with Drawings and specifications.  Multiple lifts of the same type shall be 
considered as one for linear foot measurement purposes. 

340S.14  Payment 

Work performed and materials furnished as prescribed by this item and measured as provided 
under "Measurement" will be paid for at the unit bid prices or pay adjusted unit price for Hot Mix 
Asphaltic Concrete Pavement, of the types and thicknesses specified.  The unit bid prices shall 
include full compensation for furnishing all labor, equipment, time, materials and incidentals 
necessary to complete the Work. 

Removal of existing hot mix asphalt concrete transition areas prior to overlay, tack coat, saw 
cutting and temporary pavement markings will not be measured or paid for directly but shall be 
included in the unit price bid for Standard Specification Item No. 340S, "Hot Mix Asphaltic 
Concrete Pavement". 

Payment for Work meeting these specifications will be made under one of the following: 

Pay Item No. 340S-A: Hot Mix Asphaltic Concrete Pavement, 
Type ____, 

Per Ton. 

Pay Item No. 340S-B: Hot Mix Asphaltic Concrete Pavement, 
___Inches, Type ____, 

Per Square Yard. 

Pay Item No. 340S-C: Hot Mix Asphaltic Concrete Pavement, 
___Inches, Type ____, 

Per Lineal Foot. 

Pay Item No. 340S-PQ: Hot Mix Asphaltic Concrete Pavement, 
___Inches, Type ____, Plan Quantity, 

Per Ton 

Pay Item No. 340S-L: Hot Mix Asphaltic Concrete Pavement, 
___In., Type ____, Level-up Course, 

Lump Sum. 

Pay Item No. 340S-M: Crack Sealing Mobilization, Lump Sum. 

Pay Item No. 340S-S: Crack Sealing, Per Lineal Foot. 

 
 
End 
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SPECIFIC CROSS REFERENCE MATERIALS 
Special Specification Item 340S "Hot Mix Asphaltic Concrete Pavement”  

City of Austin Standard Specifications  
Designation Description 
Item No. 230S Rolling (Flat Wheel) 
Item No. 232S Rolling (Pneumatic Tire) 
Item No. 301S     Asphalts, Oils and Emulsions 
Item No. 307S  Tack Coat 
Item No. 313S Cleaning and/or Sealing Joints and Cracks (Asphaltic Concrete) 

Texas Department of Transportation:  Manual of Testing Procedures 
Designation Description 
Tex-106E Method of Calculating the Plasticity Index of Soils 
Tex-107E Determination of Bar Linear Shrinkage of Soils 
Tex-200-F Sieve Analysis of Fine and Coarse Aggregates 
Tex-203-F Sand Equivalent Test 
Tex-204-F Design of Bituminous Mixtures 
Tex-207-F Determination of Density of Compacted Bituminous Mixtures 
Tex-208-F Test for Stabilometer Value of Bituminous Mixtures 
Tex-210-F Determination of Asphalt Content of Bituminous Mixtures by 

Extraction 
Tex-212-F, Part II  Determination of Moisture Content of Bituminous Mixtures (by oven 

drying) 
Tex-217-F Determination of Deleterious Material and Decantation Test For 

Coarse Aggregates 
Tex-227-F Theoretical Maximum Specific Gravity of Bituminous Mixtures 
Tex-410-A Abrasion of Coarse Aggregate Using the Los Angeles Machine  
Tex-460-A Determination of Crushed Face Particle 

Texas Department of Transportation:  Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 

Designation Description 
Item 340 Hot Mix Asphalt Concrete Pavement 

 
RELATED CROSS REFERENCE MATERIALS 

Special Specification Item 340S "Hot Mix Asphaltic Concrete Pavement”  
City of Austin Standard Specifications  
Designation Description 
Item No. 206S Asphalt Stabilized Base  
Item No. 210S Flexible Base  
Item No. 306S Prime Coat  
Item No. 310S Emulsified Asphalt Treatment 
Item No. 311S Emulsified Asphalt Repaving 
Item No. 320S Two Course Surface Treatment 

Texas Department of Transportation:  Manual of Testing Procedures 
Designation Description 
Tex-215-F Determination of Asphalt Content of Rock Asphalt By Hot Solvent 

Method  
Tex-224-F Determination of Flakiness  
Tex-400-A Method of Sampling Stone, Gravel, Sand and Mineral Aggregates 
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Tex-411-A Soundness of Aggregate by Use of Sodium Sulfate or magnesium 
Sulfate  

Tex-438-A Accelerated Polish Test for Aggregate 
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Item No. 401S  
Structural Excavation and Backfill 

401S.1 Description  

This item shall govern the excavation for placement of structures, except pipe sewers, 
the disposal of such excavated material and the backfill around completed structures to 
the level of the original ground or grade indicated on the Drawings.  The work shall 
include all necessary pumping or bailing, sheathing, drainage, and the construction and 
removal of any required cofferdams.  Unless otherwise indicated on the Drawings, the 
work included hereunder shall provide for the removal of old structures or portions 
thereof (abutments, buildings, foundations, wingwalls, piers, etc.), trees and all other 
obstructions necessary to the proposed construction. 

Where excavation is not classified, it will be grouped under "Unclassified Structural 
Excavation", which shall include the removal of all materials encountered regardless of 
their nature or the manner in which they are removed. 

Where excavation is classified, it shall be classed as "Common Structural Excavation" or 
"Rock Structural Excavation" in accordance with the following criteria: 

"Common Structural Excavation" shall include the removal of all materials other 
than rock. 

"Rock Structural Excavation" shall include the removal of firm and compact 
materials that    cannot be excavated with power equipment, without first being 
loosened or broken by blasting, sledging or drilling. 

This specification is applicable for projects or work involving either inch-pound or 
SI units.  Within the text and accompanying tables, the inch-pound units are given 
preference followed by SI units shown within parentheses. 

401S.2  Submittals 

The submittal requirements of this specification item may include: 

Supplier and certified test results for fine aggregate/sand material 

Supplier and certified test results for flexible base material 

Mix design and test results for lime stabilized subgrade material 

Mix design and test results for Class J Concrete Base 

Supplier and certified test results for granular material (coarse aggregate, 
foundation rock and pea gravel) 

Mix design and test results for cement-stabilized backfill 

Mix design and test results for controlled low strength material (CLSM) 
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Excavation Safety System Plan for proposed cofferdams, trench excavation and 
special shoring installations   

401S.3  Materials  

A. Sand  

1. Fine aggregate sand shall be Grade 1 conforming to Standard Specification 
Item No. 302S, "Aggregates for Surface Treatments". 

2. Native Sand shall be local material obtained from approved sources and 
subject to the approval of the Engineer or designated representative. 

B. Flexible Base  

Flexible base shall conform to the requirements of Standard Specification Item No. 
210S, "Flexible Base". 

C. Lime Stabilized Base  

Lime stabilized base shall conform to the requirements of Standard Specification 
Item No. 202S, "Hydrated Lime and Lime Slurry" and Item No. 203S, "Lime 
Treatment for Materials in Place". 

D. Concrete Base  

Concrete base shall conform to a Class J Concrete as defined in Standard 
Specification Item No. 403S, "Concrete for Structures". 

E. Granular Material  

1. Coarse aggregate shall conform to the requirements of section 403S.3.C of 
Standard Specification Item No. 403S "Concrete for Structures". 

2. Foundation Rock 

 Foundation rock shall be well graded, hard, durable coarse aggregate 
ranging in size from 2 to 6 inches (50 to 150 mm). 

3. Pea Gravel 

Pea gravel shall consist of hard, durable, opaque gravel, free of clay, loam, 
sand or other foreign substances, ranging in size from 1/4 inch to 3/8 inch 
(6.4 to 9.5 mm) conforming to ASTM C 33. 

F. Cement Stabilized Backfill  

Cement stabilized backfill shall contain aggregate, water and a minimum of 7% 
hydraulic cement based on the dry weight of the aggregate in accordance with 
TxDoT Test Method Tex-120-E, “Soil-Cement Testing".   Unless directed otherwise 
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on the Drawings, the aggregate shall be clean sand approved by the Engineer or 
designated representative. 

G. Controlled Low Strength Material 

Controlled low strength material (CLSM) shall conform to Standard Specification 
Item No. 402S, "Controlled Low Strength Material" and shall be approved by the 
Engineer or designated representative. 

401S.4 Construction Methods  

A. Erosion Control and Tree Protection 

Prior to commencement of this work, all required erosion control and tree 
protection measures indicated on the Drawings shall be in place. The existing 
utilities shall be located and protected as specified in the Standard Contract 
Documents, Section 00700, "General Conditions" and/or indicated on the 
Drawings.  A permit shall be required when utility adjustments are to be made in 
preparation for construction in the right-of-way, as specified in Section 5.2.0 of the 
City of Austin Utilities Criteria Manual.   

Areas within the construction limits indicated on the Drawings shall be cleared of 
all trees, stumps, brush, etc., except trees or shrubs scheduled for preservation 
which shall be carefully trimmed as directed by the Engineer or designated 
representative, in accordance with Standard Specification Item No. 610S, " 
Preservation of Trees and Other Vegetation" and shall be protected from scarring, 
barking or other injuries during construction operations.  All exposed cuts over 2 
inches (50 millimeters) in diameter, exposed ends of pruned limbs or scarred bark 
shall be treated with an approved asphalt material within 24 hours of the pruning or 
injury. 

Construction equipment shall not be operated nor construction materials stockpiled 
under the canopies of trees, unless otherwise indicated on the Drawings and/or 
specified in the Contract Documents.  Excavation or embankment materials shall 
not be placed within the drip line of trees until tree wells are constructed. 

Within the construction limits or areas indicated, all obstructions, stumps, roots, 
vegetation, abandoned structures, rubbish and objectionable material shall be 
removed to the following depths: 

1. In areas to receive 6 inches (150 mm) or more embankment, a minimum of 
12 inches (300 mm) below natural ground. 

2. In areas to receive embankment less than 6 inches (150 mm), a minimum of 
18 inches (450 mm) below the lower elevation of embankment, structure or 
excavation. 

3. In areas to be excavated a minimum of 18 inches (450 mm) below the lower        
elevation of the embankment, structure or excavation.  

4. In all other areas a minimum of 12 inches (300 mm) below natural ground. 
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When abandoned storm drains, sewers or other drainage systems are encountered 
they shall be removed as required to clear the new structure and plugged in a 
manner approved by the Engineer or designated representative.  

Holes remaining after removal of all obstructions, objectionable material, trees, 
stumps, etc. shall be backfilled with select embankment material and compacted 
by approved methods.  All cleared and grubbed material shall be disposed of in a 
manner satisfactory to the Engineer or designated representative.  Unless 
otherwise provided, all materials as described above shall become the property of 
the Contractor and removed from the site and disposed of at a permitted disposal 
site. 

Burning materials at the site shall conform to Standard Contract Document Section 
01550, "Public Safety and Convenience". 

B. Excavation 

1. Excavation shall be done in accordance with the lines and depths indicated 
on the Drawings or as established by the Engineer or designated 
representative.  Unless otherwise indicated on the Drawings or permitted by 
the Engineer or designated representative no excavation shall be made 
outside a vertical plane 3 feet (0.9 meter) from the footing lines and parallel 
thereto.   

When structures are installed in streets, highways or other paved areas, the 
pavement and base shall be cut to neat lines. After completion of the 
excavation and backfilling, the pavement structure shall be restored to the 
satisfaction of the Engineer or designated representative. 

2. Slopes, benching, sheeting, bracing, pumping and bailing shall be provided 
as necessary to maintain the stability and safety of excavations up to 5 feet 
(1.5 meters) deep. Excavation protection for excavations deeper than 5 feet 
(1.5 meters) shall be governed by Standard Specification Item No. 509S, 
"Excavation Safety Systems”. 

3. Excavation shall conform to elevations indicated on the Drawing or raised or 
lowered by written order of the Engineer or designated representative, when 
such alterations are judged proper.  When it is deemed necessary to increase 
or decrease the plan depth of footings, the alterations in the details of the 
structure shall be as directed by the Engineer or designated representative.  
The Engineer or designated representative shall have the right to substitute 
revised details resulting from consideration of changes in the design 
conditions. 

4. When a structure is to rest on an excavated surface other than rock, special 
care shall be taken not to disturb the bottom of the excavation and the final 
excavation to grade shall not be performed until just before the footing is 
placed.  Equipment selected and used by the Contractor for excavation which 
results in disturbance of what was otherwise stable subgrade material, as 
shown by laboratory tests, will not be used as a justification for payment for 
excavating to extra depth or for payment for stabilizing materials which may 
be ordered by the Engineer or designated representative. 
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5. Excavated material required to be used for backfill may be deposited by the 
Contractor in storage piles as indicated on the Drawing or at points 
convenient for its rehandling during the backfilling operations, subject to the 
approval of the Engineer or designated representative, who may require that 
the survey center line of the structure and the transverse or hub line of any 
unit of the structure be kept free of any obstruction.  The Contractor shall 
adjust any stockpiles, to facilitate surveying and the work of other Contractors 
working in the immediate proximity, as directed by the Engineer or 
designated representative. 

6. Excavated material required to be wasted shall be disposed of as directed by 
the   Engineer or designated representative, in a manner which will not 
obstruct the stream or otherwise impair the efficiency or appearance of the 
structure or other part of the work. 

7. For all single and multiple box culverts, pipe culverts, pipe arch culverts and 
box sewers of all types, where the soil encountered at established footing 
grade is a quicksand, muck or similar unstable material, the following 
procedure shall be used unless other methods are indicated: 

a) The depth to which unstable material is removed will be determined by 
the Engineer or designated representative.  It will not exceed 2 feet (0.6 
meter) below the footing of culverts that are 2 feet (0.6 meter) or more 
in height and will not exceed the height of culverts for those less than 2 
feet (0.6 meter) high. Excavation shall be carried at least 1 foot (0.3 
meter) horizontally beyond the limits of the structure on all sides.  All 
unstable soil removed shall be replaced with suitable stable material, in 
uniform layers of suitable depth for compaction as directed by the 
Engineer or designated representative.  Each layer shall be wetted, if 
necessary and compacted by rolling or tamping as required to provide a 
stable foundation for the structure.  Soil, which has sufficient stability to 
properly sustain the adjacent sections of the roadway embankment, will 
be considered a suitable foundation material. 

b) When, in the opinion of the Engineer or designated representative, it is 
not feasible to construct a stable footing as outlined above, the 
Contractor shall construct it by the use of special materials, such as 
flexible base, cement stabilized base, cement stabilized rockfill or other 
material, as directed by the Engineer or designated representative.  
This work will be paid for as provided in Section 401S.9, “ Payment”. 

8. When the material encountered at footing grade of a culvert is found to be 
partially rock or incompressible material and partially a compressible soil 
which is satisfactory for the foundation, the incompressible material shall be 
removed for a depth of 6 inches (150 mm) below the footing grade and 
backfilled with a compressible material similar to that used for the rest of the 
structure. 

9. When the material encountered at footing grade of a bridge bent or pier is 
found to be partially of rock or incompressible material, and partially of a 
compressible material, the foundation shall not be placed until the Engineer 
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or designated representative has inspected the footing and authorized such 
changes found necessary to provide an adequate foundation. 

401S.5 Bridge Foundations and Retaining Walls 

The material below the bottom of the footing grade shall not be disturbed. Backfill 
material shall not be used to compensate for excavation that is extended below the 
proposed footing grade. When excavation is carried below the proposed footing grade, 
the over excavated area shall be filled with concrete at the time the footing is placed. 
The additional concrete placement shall be at the Contractor’s sole expense. 

When required by the Engineer or designated representative, cores shall be taken to 
determine the character of the supporting material(s). The cores shall be taken when the 
excavation is nearing completion and shall be an intact sample adequate to judge the 
character of the founding material. The cores shall be acquired at a minimum depth of 5 
feet (1.5 meters) below the proposed footing founding grade. 

When the founding stratum is rock or other hard material, all loose material shall be 
removed and the founding grade cleaned and cut to a firm surface that is level, stepped 
or serrated as directed by the Engineer or designated representative. All soft seams 
shall be cleaned and filled with concrete at the time the footing is placed. 

When the material at the footing grade of a retaining wall, bridge bent or pier is a mixture 
of compressible and incompressible material, the foundation shall not be placed until the 
Engineer or designated representative has inspected the excavation and authorized 
changes to provide a uniform bearing condition. 

401S.6  Cofferdams  

The term cofferdams, whenever used in this specification, designates any temporary or 
removable structure constructed to hold the surrounding earth, water or both, out of the 
excavation, whether the structure is formed of earth, timber, steel, concrete or a 
combination of these.  It includes earthen dikes, timber cribs, any type of sheet piling, 
removable steel shells and the like and all necessary bracing and it shall be understood 
also to include the use of pumping wells or well points for de-watering.  The cost of 
cofferdams, when required, shall be included as a part of the bid price for excavation. 

It is the intent of this specification to require that a suitable cofferdam be provided, when 
necessary, to insure that the foundation may be placed in a dry condition, as to preclude 
sliding and caving of the walls of the excavation. The cofferdam shall conform with the 
requirements of Standard Specification Item No. 509S, “Excavation Safety Systems” and 
shall provide a safe work area with sufficient clearance for the construction, inspection 
and removal of required forms and, if necessary, sufficient room to allow pumping 
outside the forms.  Where no ground or surface water is encountered, the cofferdam 
need be sufficient only to protect the workmen and to avoid cave-ins or slides beyond 
the excavation limits. 
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Unless otherwise indicated on the Drawings, cofferdams shall be removed by the 
Contractor after the completion of the substructure without disturbing or marring the 
structure. 

401S.7 De-Watering  

Structures shall not be constructed or placed in the presence of water unless otherwise 
approved by the Engineer or designated representative. Precast members, pipe and 
concrete shall only be placed on a dry, firm surface. Water shall be removed by bailing, 
pumping, well-point installation, deep wells, underdrains or other approved method. 

When structures are approved for placement in the presence of water, standing water 
shall be removed in a manner that shall preclude the possibility of the movement of 
water through or alongside any concrete being placed.  Pumping or bailing will not be 
permitted during the placing of concrete or for a period of at least 36 hours thereafter, 
unless from a suitable sump separated from the concrete work by a water-tight wall. 

Pumping or bailing during placement of seal concrete shall only be allowed to the extent 
necessary to maintain a static head of water within the cofferdam. De-watering inside a 
sealed cofferdam shall not commence until the seal has aged a minimum of 36 hours. 

When the bottom of an excavation cannot be de-watered to the point that the subgrade 
is free of mud or it is difficult to keep the reinforcing steel clean a stabilizing material 
(e.g. flexible base, cement-stabilized-backfill or lean concrete) shall be placed in the 
bottom of the excavation. When a lean concrete is used, the concrete shall include a 
minimum of 275 Pounds of cement per cubic yard (163 kilograms of cement per cubic 
meter) and be placed to a minimum depth of 3 inches (75 mm). Stabilizing material that 
is placed for the convenience of the Contractor will be at the Contractor’s own expense. 

401S.8 Backfilling 

A. General  

As soon as practicable, all portions of excavation not occupied by the permanent 
structure shall be backfilled.  Back-fill material shall be free from stones large 
enough to interfere with compaction, large or frozen lumps that will not break down 
readily under compaction, wood or other extraneous material. Backfill material shall 
be approved by the Engineer or designated representative. 

That portion of backfill which will support any portion of completed roadbed, 
retaining wall or embankment shall be placed in layers not more than 8 inches (200 
mm) in depth (loose measurement) and shall be compacted to meet the density 
requirements of the roadbed, retaining wall, embankment material, or as indicated 
on the Drawings. 

That portion of backfill which will not support any portion of completed roadbed or 
embankment shall be placed in layers not more than 10 inches (250 mm) in depth 
(loose measurement) and shall be compacted to a minimum of 95 percent of 
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maximum density as determined by TxDoT Test Method Tex-114-E and the re-
excavated to the proper grade and dimensions. 

If the excavation has been made through a hard material resistant to erosion, the 
backfill around piers and in front of abutments and wings may be ordered by the 
Engineer or designated representative to be of stone or lean concrete.  Unless 
otherwise indicated on the Drawings, such backfill shall be paid for as extra work. 

That portion of the backfill which will support any portion of the roadbed, retaining 
wall or embankment shall be placed in uniform layers not more than 8 inches (200 
mm) in depth (loose measurement) and shall be compacted to a minimum of 95 
percent of maximum density, as determined by TxDoT Test Method Tex-114-E and 
then re-excavated to the proper grade and wetted uniformly to the moisture content 
required to obtain the specified density and shall be compacted to that density by 
means of mechanical tampers or rammers, except that the use of rolling equipment 
of the type generally used in compaction embankments will be permitted on 
portions which are accessible to such equipment.  

All portions of embankment too close to any portion of a structure to permit 
compaction by the use of the blading and rolling equipment used on adjoining 
sections of embankment, shall be placed and compacted with mechanical tamps 
and rammers to avoid damage to the structure.   

These provisions require mechanical compaction by means of either rolling 
equipment or mechanical tampers or rammers, of all backfill and embankment 
adjoining the barrels and wingwalls or culverts and adjoining all sides of bridge 
abutments and retaining walls, regardless of whether or not such embankment or 
backfill is above or below the original surface of the ground and regardless of 
whether the excavation at structure site was performed conforming to Standard 
Specification Item No.111S, "Excavation", this item 401S, "Structural Excavation", 
Standard Specification Item No. 110S, "Street Excavation" or Standard 
Specification Item No. 120S, "Channel Excavation". Unless otherwise indicated on 
the Drawings, hand tamping will not be accepted as an alternate for mechanical 
compaction.   

As a general rule, material used in filling or backfilling the portions described in this 
paragraph shall be an earth, free of any appreciable amount of gravel or stone 
particles larger than 4 inches (100 mm) in greater dimension and of a gradation 
that permits thorough compaction.  When, in the opinion of the Engineer or 
designated representative, such material is not readily available, the use of rock or 
gravel mixed with earth will be permitted, provided that no particles larger than 12 
inches (300 mm) or smaller than 6 inches (150 mm) may be used.  The percentage 
of fines shall be sufficient to fill all voids and insure a uniform and thoroughly 
compacted mass of proper density.  When required by the Drawings or by written 
order of the Engineer or designated representative, cement-stabilized-backfill 
material shall be used for backfilling. 

All portions of fill and backfill described in the preceding paragraph shall be 
compacted to the same density requirements specified for the adjoining sections of 
embankment in accordance with the governing specifications. Where no 
embankment is involved on the project and no relevant specifications are included 
in the contract, all backfill shall be compacted to a density comparable with the 
adjacent undisturbed material. 
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No backfill shall be placed against any abutment or retaining wall until such 
structure has been in place at least 7 days.  No backfill shall be placed adjacent to 
or over single and multiple boxes until the top slab has attained 500 psi (3450 kPa) 
flexural strength.  Backfill placed around abutments and piers shall be deposited 
on both sides to approximately the same elevation at the same time. 

Care shall be taken to prevent any wedging action of backfill against the structure 
and the slopes bounding the excavation shall be stepped or serrated to prevent 
such action. Backfill shall be uniformly placed around bridge foundations.  

 B. Pipe Culverts  

The following requirements shall apply to the backfilling of pipe culverts in addition 
to the pertinent portions of the general requirements given in the preceding 
section. 

Selected materials from excavation, borrow or other approved material shall be 
wetted, if required and placed along both sides of the pipe equally, in uniform 
layers not exceeding 8 inches (200 mm) in depth (loose measurement) and 
thoroughly compacted so that there shall be a berm of thoroughly compacted 
material on each side of the pipe.  The method and degree of compaction shall be 
the same as specified above for portions of backfill within the limits of embankment 
or roadbed. 

Filling and/or backfilling shall be continued in this manner to the elevation of the 
top of the pipe. Special care shall be taken to secure thorough compaction of the 
material placed under the haunches of the pipe to prevent damage or displacement 
of the pipe.  All fill or backfill below the top of pipe shall be compacted 
mechanically in the manner and to the density prescribed above, regardless of 
whether or not such material is placed within the limits of the embankment or 
roadbed.  In the case of pipe placed in trenches, that portion of the backfill above 
the top of the pipe which supports embankment or the roadbed shall receive 
mechanical compaction as specified above and the portion which will not support 
any portion of embankment or roadbed shall be placed in layers not more than 8 
inches (200 mm) in depth (loose measurement) and shall be compacted by 
whatever means the Contractor chooses, to a density comparable with the 
adjacent, undisturbed material.  Embankments above the top of pipe shall be 
placed conforming to Item No. 132S, "Embankment".  During construction 
adequate cover must be provided to protect the structure from damage. 

The Engineer or designated representative may reject backfill material that 
contains more than 20% by weight of material retained on a 3-in (75 mm) sieve, 
with large lumps not easily broken down, or that cannot be spread in loose layers. 
Material excavated by a trenching machine will generally meet the requirements of 
this Section as long as large stones are not present. 

Where pipe extends beyond the toe of slope of the embankment and the depth of 
cover provided by backfill to the original ground level is less than the minimum 
required by the specifications for the type of pipe involved, additional material shall 
be placed and compacted until the minimum cover has been provided. 

Whenever excavation is made for installing pipe culverts or box sewers across 
private property or beyond the limits of the embankment, the top soil removed in 
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excavating the trench shall be kept separate and replaced as nearly as feasible in 
its original position and the entire area involved in the construction operations shall 
be restored to a presentable condition. 

C. Cement Stabilized Backfill  

When indicated on the Drawings, trenches shall be backfilled to the elevations 
shown with cement stabilized backfill. The cement-stabilized backfill shall be 
placed equally along the sides of structures to prevent strain on or displacement of 
the structure. 

Cement stabilized backfill below the spring line of pipe culverts shall be sufficiently 
plastic to completely fill all voids in the trench.  Hand operated tampers may be 
used if necessary to fill the voids. The pipe shall be held in alignment by jacks or 
other suitable means to prevent the mortared joints from cracking due to 
displacement caused by placing the backfill material. 

Cement stabilized backfill above the spring line of pipe culverts may be dry enough 
to be transported without special mixing equipment. 

On structures other than pipe culverts, special mixing equipment will not be 
required to transport the cement stabilized backfill unless otherwise indicated on 
the Drawings. 

D. Controlled Low Strength Material (CLSM) 

When indicated on the Drawings the excavation shall be backfilled with CLSM to 
the elevations shown. The structure shall be prevented from being displaced or 
“floated out” during the placement of CLSM. The CLSM shall be prevented from 
entering culverts and drainage structures. 

401S.9 Measurement  

Unless otherwise indicated on the Drawings, structural excavation for pipe headwalls, 
inlets, manholes, culvert widening (extensions), bridge abutments and side road and 
private entrance pipe culverts will not be measured in the field but shall be included in 
the Plan Quantity unit price bid by the cubic yard (cubic meters: 1 cubic meter is equal to 
1.308 cubic yards).  Determination of plan quantities for structural excavation shall be 
made by the method of average end-areas using the following limits to establish 
templates for measurement. 

A. For all structures requiring measurement, except the barrels of pipe culverts, no 
material outside of vertical planes 1 foot (300 mm) beyond the edges of the 
footings and parallel thereto will be included. 

B. For the barrels of pipe culverts of 42 inches (1.09 meters) or less nominal or 
equivalent diameter, no material outside of vertical planes 1 foot (300 mm) beyond 
the horizontal projection of the outside surfaces of the pipe and parallel thereto will 
be included.  For the barrels of pipe culverts more than 42 inches (1.09 meters) in 
nominal or equivalent diameter, no material outside of vertical planes located 2 feet 
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(600 mm) beyond the horizontal projection of the outside surfaces of the pipe and 
parallel thereto will be included. 

C. If a cofferdam, as herein defined, is used, the limitations indicated above shall 
apply just as if no cofferdams were used. 

D. Where excavation in addition to that allowed for the footings is required for other 
portions of the structure, such as for the cap, cross strut or tie beam of a pier or 
bent or for the superstructure, measurements for such additional excavation will be 
limited laterally by vertical planes 1 foot (300 mm) beyond the face of the member 
and parallel thereto and vertically to a depth of 1 foot (300 mm) below the bottom 
of such member. 

E. Except as allowed by the above conditions, no account will be taken of any 
excavation necessary for placing forms or falsework. 

F. Except at side road culverts, all street excavation called for on the contract 
drawings at all structure sites shall be assumed to be completed before starting the 
structural excavation and the measurement of structural excavation will include 
only material below or outside the limits of the completed street excavation.  
Excavation for side road and private entrance pipe culverts will not be measured 
for payment but shall be included in the unit price bid for this specification item. 

G. On all structures of bridge classification where the contract drawings call for 
channel excavation at the structure site, it shall be assumed to have been 
completed before starting the structural excavation and the measurement of 
structural excavation will include only material below or outside the limits of the 
completed channel section. The method of measurement for payment will be in 
accordance with this procedure regardless of the actual construction methods 
followed. 

H.  Where excavation diagrams are indicated on the Drawings, they shall take 
precedence over these provisions. 

I.  Measurement will not include materials removed below footing grades to 
compensate for anticipated swellage due to pile driving and it will not include 
material required to be removed due to swellage beyond the specified limits during 
pile driving operations. 

J. Measurement will not include additional yardage caused by slips, slides, cave-ins, 
siltings or fillings due to the action of the elements or the carelessness of the 
Contractor.  Water will not be classed as excavated material. 

K. Where rock, other incompressible or unstable material is undercut to provide 
suitable foundation for pipe or box culverts, such material below grade, ordered by 
the Engineer or designated representative to be removed, will be measured for 
payment. 

L. Except for any required undercut, quantities for "Structural Excavation", as 
indicated on the Drawings, shall be considered as final quantities and no further 
measurement will be required, unless the alignment, grades or structure locations 
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are revised by the Engineer or designated representative during construction.  
Final determination of quantities for individual structures will be made, if in the 
opinion of the Engineer or designated representative or upon evidence furnished 
by the Contractor, substantial variations exist between quantities indicated on the 
Drawings and actual quantities due to changes in cross sections or apparent 
errors.  Excavation quantities for foundations indicated on the Drawings where 
cofferdams are required shall be considered as final quantities and no further 
measurement will be made. 

M. For any footing, foundation or other structure unit within the scope of this 
specification, additional measurement will be made of the volume of excavation 
involved in the lowering or raising of the elevation of a footing, foundation or 
structure unit, when such grade change is authorized by the Engineer or 
designated representative.  Measurement will be made by the addition to or the 
deduction from, the original quantities for the volume of excavation involved in the 
authorized grade change. 

N. Cement stabilized backfill shall be measured by the backfill diagram as indicated 
on the Drawings.  The quantity of "Cement Stabilized Backfill" as indicated on the 
Drawings shall be considered as final quantities and no further measurement will 
be required, unless alignment or grade elevations as indicated are revised by the 
Engineer or designated representative. If such revisions result in an increase or 
decrease in this quantity, the final quantity will be revised by the amount 
represented by the changes in alignment or grade elevations. 

401S.10  Payment  

Payment for all work prescribed under this item and measured as provided above will be 
made at the unit bid price per cubic yard for the particular class of excavation specified 
on the Drawings in the amount shown on the Drawings and in the proposal.  Payment for 
revised quantities will be made as specified above and for the removal of unstable and 
incompressible material as noted below. 

Payment for removal and replacement of unstable or incompressible material below the 
footing grades of culverts and box sewers as indicated above will be made as follows: 

When indicated on the Drawings or the Engineer or designated representative directs 
the use of special materials such as flexible base, concretebase, cement stabilized 
backfill, controlled low strength material or other special material, payment for 
excavation below the footing grades shall be made at the unit bid price for "Unclassified 
Structural Excavation", "Common Structural Excavation" or "Rock Structural 
Excavation", as the case may be.  Payment for furnishing, hauling, placing and 
compacting the flexible base, concretebase, cement stabilized backfill, controlled low 
strength material or other special material will be made at the unit bid price for these 
items in the bid or in accordance with pertinent provisions for extra work. 

Where special materials are not required or specified, the removal and replacement of 
the unstable material will be performed as described above.  Payment therefore will be 
made at a price equal to 200 percent of the unit bid price per cubic yard for "Unclassified 
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Structural Excavation",  "Common Structural Excavation" or  "Rock Structural 
Excavation", as the case may be.  The unit bid price shall include full compensation for 
removing the unstable or incompressible material, for furnishing, hauling, placing and 
compacting suitable material required to replace it and for all labor, equipment, tools and 
incidentals necessary to complete the work. 

Payment for "Concrete Base", "Cement Stabilized Backfill" and “Controlled Low Strength 
Material” measured as prescribed above shall be made at the unit bid price per cubic 
yard. The unit bid price shall include full compensation for furnishing all materials, tools, 
labor, equipment, sheathing and incidentals required to perform the applicable work 
prescribed herein. 

When the Engineer or designated representative judges it necessary to lower the 
structure footings to an elevation below the grade indicated on the Drawings, payment 
for the "Unclassified Structural Excavation", "Common Structural Excavation" or "Rock 
Structural Excavation" as the case may be, required below plan grade down to and 
including an elevation 5 feet (1.5 meters) below drawing grade for any individual footing 
will be made at a unit price equal to 115 percent of the contract unit bid price.  Payment 
for the excavation from an elevation over 5 feet (1.5 meters) below plan grade down to 
and including an elevation 10 feet (3.05 meters) below plan grade will be made at a unit 
price equal to 125 percent of the contract unit bid price for "Unclassified Structural 
Excavation", "Common Structural Excavation" or "Rock Structural Excavation" as the 
case may be.  No increase in unit price will be allowed for other bid items of the contract 
and no additional compensation will be allowed for any required cofferdam adjustments 
made necessary by such lowering of footings.  These provisions shall not apply to the 
lowering of culverts, except when the flow line grade is lowered 1 foot (300 mm) or more 
below plan grade. 

In cases where the extra depths required for any footing or footings exceeds 10 feet 
(3.05 meters), a supplemental agreement shall be made covering the quantities 
removed from depths in excess of 10 feet (3.05 meters) below plan grade. 

No direct payment will be made for filling or backfilling around structures.  Payment for 
the backfilling and compacting of areas, which were removed as structural excavation 
shall be included in the unit bid prices for the various classes of structural excavation. 

At the end of each estimate period, the Engineer or designated representative shall 
determine the completed portion of the total work under Standard Specification Item No. 
401S "Structural Excavation and Backfill" and payment shall be made accordingly. 

Filling or backfilling of areas above the natural ground level or above the limits of street 
excavation or channel excavation sections shall be considered as Standard 
Specification Item No. 132S, "Embankment" and payment therefore shall be included in 
the unit prices bid for the various classes of Standard Specification Item No. 110S, 
"Street Excavation", Standard Specification Item No. 120S, "Channel Excavation" or 
Standard Specification Item No. 130S, "Borrow". 

Where no channel excavation is provided for at culvert sites and where it is necessary to 
excavate beyond the limits of structural excavation, as herein described in order that the 
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culvert may function properly, such excavation shall be included with structural 
excavation as may be indicated on the Drawings. 

Payment for all work prescribed under this item shall include full compensation for all 
excavation and backfill including compaction, all soundings, construction of all 
cofferdams, all dewatering and for furnishing all materials, labor, equipment, tools, 
sheathing, bracing, cofferdams, pumps, drills, explosives and incidentals necessary to 
complete the work, except for specific allowances stated above. 

Special materials used or additional excavation made for the Contractor's convenience 
to expedite the work will not be paid for directly, but shall be included in the unit price bid 
for this specification item.  In addition, if the Contractor's construction methods and 
equipment creates conditions necessitating usage of special materials or additional 
excavation, the work and materials will not be paid for directly, but shall be included in 
the unit price bid for this specification item. 

When specified in the contract bid form as separate pay item(s), the item(s) will be paid 
for at the contract unit price(s) for "Flexible Base", "Lime Stabilized Base" and 
"Controlled Low Strength Material". The bid prices shall include full compensation for all 
Work herein, specified, including the disposal of all material not required in the Work, the 
furnishing of all material, equipment, tools, labor and incidentals necessary to complete 
the Work.  

Payment will be made under one of the following: 

Pay Item No. 401S-A:  Unclassified Structural Excavation, Plan Quantity. Per Cubic Yard. 

Pay Item No. 401S-B:  Common Structural Excavation Per Cubic Yard. 

Pay Item No. 401S-C:  Rock Structural Excavation Per Cubic Yard. 

Pay Item No. 401S-D:  Concrete Base Per Cubic Yard. 

Pay Item No. 401S-E:  Cement Stabilized Backfill Per Cubic Yard. 

Pay Item No. 401S-F:  Flexible Base Per Cubic Yard. 

Pay Item No. 401S-G:  Lime Stabilized Base Per Square Yard. 

Pay Item No. 401S-H:  Controlled Low Strength Material Per Cubic Yard. 

Pay Item No. 401S-I:  Cofferdams,    type ______ Per Cubic Yard. 

Pay Item No. 401S-J:  Dewatering Per Cubic Yard. 

End 
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SPECIFIC CROSS REFERENCE MATERIALS 

Standard Specification Item 401S, “Structural Excavation and Backfill” 
  

City of Austin Standard Contract Documents 

Designation  Description 

Section 00700 General Conditions 

Section 01550 Public Safety and Convenience 

 

City of Austin Utilities Criteria Manual 

Designation  Description 

Section 5.2.0 Permit Information and Format 

 

City of Austin Standard Specification Items 

Designation  Description 

Item No. 110S    Street Excavation 

Item No. 111S    Excavation 

Item No. 120S    Channel Excavation 

Item No. 130S Borrow 

Item No. 132S     Embankment 

Item No. 202S Hydrated Lime and Lime Slurry 

Item No. 203S Lime Treatment for Materials in Place 

Item No. 210S Flexible Base 

Item No. 302S Aggregates for Surface Treatments 



Current Version: September 26, 2012 Previous Versions: 11/13/07, 09/14/05, 
09/30/87 

401S 09/26/12 Page 16 Structural Excavation and Backfill 
 

Item No. 402S Controlled Low Strength Material 

Item No. 403S Concrete for Structures 

Item No.509S Excavation Safety Systems 

Item No. 610S Preservation of Trees and Other Vegetation 

 

Texas Department of Transportation: Departmental Material Specifications 

Designation  Description 

DMS-4640 Chemical Admixtures for Concrete 

 

American Society for Testing and Materials, ASTM 

Designation  Description 

ASTM C 33   Specification For Concrete Aggregates 

 

Texas Department of Transportation: Manual of Testing Procedures 

Designation Description 

Tex-114-E  Laboratory Compaction Characteristics & Moisture-Density 
Relationship of Subgrade & Embankment Soil 

Tex-120-E Soil-Cement Testing 

 

RELATED  CROSS REFERENCE MATERIALS 
Standard Specification Item 401S, “Structural Excavation and Backfill” 

 

Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 

Designation           Description 
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Item 110  Excavation 

Item 132 Embankment 

Item 400   Excavation and Backfill for Structures 

Item 401  Flowable Backfill 

Item 402 Trench Excavation Protection 

Item 403 Temporary Special Shoring 

Item 421   Hydraulic Cement Concrete 
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Item No. 402S 
Controlled Low Strength Material 

402S.1  Description 

This item governs Controlled Low Strength Material (CLSM) used for trench backfill and 
for filling abandoned culverts, pipes, other enclosures, and for other uses as indicated 
on the drawings, Standard Details or as approved by the Engineer or designated 
representative.  CLSM is a low strength, self-compacting, flowable, cementitious material 
used in lieu of soil backfill.  It is intentionally prepared at low strength to allow for future 
removal using conventional excavation equipment. 

The CLSM shall be composed of Portland cement or fly ash, or both, filler aggregate and 
water.  The CLSM, specified for use in filling abandoned culverts, pipes, or other 
enclosures, shall contain a settlement compensator, in addition to the other ingredients, 
to minimize settlement of the CLSM within the enclosure. 

Normal Set CLSM shall be specified whenever the material will remain uncovered or will 
not be subjected to traffic or other loads within 24 hours after placement.  Fast Set 
CLSM shall be specified whenever the material will be covered, subjected to traffic or 
other loads within 24 hours, or needed to expedite construction.  

CLSM can be used for permanent subgrade repairs below the base layer, but shall not 
be used for permanent pavement repairs.  For temporary traffic applications, a minimum 
2 inch (50 mm) cap composed of Hot Mix-Cold Laid Asphaltic Concrete (TxDoT 
Standard Specification Item 334) shall be placed on the CLSM. 

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text and accompanying tables, the inch-pound units are given 
preference followed by SI units shown within parentheses. 

402S.2  Submittals 

The submittal requirements of this specification item include: 

A.  A mix design submittal including the results of unconfined compressive strength 
tests, air entrainment (if applicable), flow consistency, hardened unit weight, and 
timed Ball Drop and corresponding Penetrometer tests. 

B.  Certifications and test results for the cement fly ash, and admixtures. 
C.  Particle-size gradation and specific gravity tests on the filler aggregate.   

402S.3  Materials 

A.  Cement. 

Portland cement shall conform to ASTM C 150, Type I (General Purpose). 

Portland cement manufactured in a cement kiln fueled by hazardous waste shall be 
considered as an approved product if the production facility is authorized to operate 
under regulation of the Texas Natural Resource Conservation Commission 
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(TNRCC) and the U. S. Environmental Protection Agency (EPA).  Supplier shall 
provide current TNRCC and EPA authorizations to operate the facility. 

B.  Fly Ash 

Fly ash shall conform to the requirements of Standard Specification Item No. 405, 
"Concrete Admixtures" and TxDOT Specification Item 437. 

C.  Filler Aggregate. 

Filler aggregate shall consist of sand, stone screenings, pavement milling cuttings 
or other granular material that is compatible with the other mixture components.  
The filler aggregate shall be fine enough to stay in suspension to the extent required 
for proper flow without segregation, and, in the case of filling of enclosures, for 
minimal settlement.  Filler aggregate shall have a Plasticity Index (TxDOT Test 
Method Tex-106-E) less than 15 and shall conform to the following gradation: 

 
Sieve Designation     US             (SI) Percent Passing 

                           No. 200       (75m) 0 - 10 

 
D.  Mixing Water. 

Mixing water shall conform to the requirements of Standard Specification Item No. 
403, "Concrete for Structures". 

E.  Settlement Compensator 

An air entraining admixture with a higher than usual dosage, which meets the 
requirements of Standard Specification Item No. 405, "Concrete Admixtures", shall 
be used as a settlement compensator.  The settlement compensator may be 
introduced to the CLSM at the job site by placement of prepackaged admixture in 
capsules or bags in the mixing drum in accordance with the admixture 
manufacturer's recommendations. 

402S.4  Mix Design 

The proportioning of CLSM shall be the responsibility of the Contractor.  The Contractor 
shall furnish a mix design conforming to the requirements herein, for review and 
approval by the Engineer or designated representative.  The mix design shall be 
prepared by a qualified commercial laboratory and then reviewed and signed by a 
registered Professional Engineer licensed in the State of Texas.   

The Mix Design submittal must include:  

A.  Test results for unconfined compressive strength, air entrainment (if applicable), 
flow consistency, hardened unit weight, and timed Ball Drop (ASTM C-360) and 
corresponding Penetrometer tests (with a concrete pocket penetrometer), 

B.  Certifications and test results for the cement, fly ash, and admixtures, and  

C.   Results of particle-size gradation and specific gravity tests on the filler aggregate.  
The submittal shall include Penetrometer tests performed every thirty minutes 
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until the Ball Drop test shows a 2-inch (50 mm) indentation, as well as the 
predicted Penetrometer reading that corresponds to a 3-inch (75 mm) Ball Drop 
indentation.  Particle-size gradation shall be determined using a series of sieves 
that gives no fewer than five uniformly spaced points for graphing the entire range 
of particle sizes larger than a  No. 200 sieve (75-µm).   

The Contractor shall perform the work required to substantiate the design at no cost to 
the City, including all testing.  Approved mix designs shall be valid for one year, provided 
there are no changes in the type, source, or characteristics of the materials during that 
year. 

At the end of one year, the mix design may be submitted for renewal, provided that:  

A.   field tests of the CLSM during the year have been satisfactory,  
B.   there have been no changes in type or source of the materials of the mix, and  
C. the characteristics of the materials have not changed significantly since the 

original submittal.   

The Contractor shall also submit certifications and test results for the cement, fly ash 
and admixtures, and particle-size gradation and specific gravity test results for the filler 
aggregate.  The Contractor shall compare results of tests made on the filler aggregate at 
the end of the year to the results of tests reported in the original submittal.  Gradation 
changes less than ten percent in percent passing any sieve and specific gravity changes 
less than five percent shall not be considered significant. 

402S.5  Strength 

The CLSM mix designs shall meet the unconfined compressive strength requirements 
outlined in the table below.  The compression tests shall be conducted in accordance 
with TxDOT Method Tex-418-A, using approved unbonded caps on specimens with four-
inch (100 mm) diameter and eight-inch (200 mm) height or three-inch (75 mm) diameter 
by six-inch (150 mm) high specimens if a smaller capacity loading device gives more 
accurate results. 

Unconfined Compressive Strength, psi (mPa) 
Age Normal Set CLSM Fast Set CLSM 

3 hours — 35 (0.24) minimum 
24 hours 35 (0.24) minimum — 
28 days 300 (2.1) maximum 300 (2.1) maximum 

402S.6  Flow Consistency 

Flow consistency shall be established in tests involving the use of a six-inch (150 mm) 
length by three-inch (75 mm) diameter open-ended straight tubing made of steel, plastic 
or other non-absorbent material that is non-reactive with cement or fly ash.  The tube 
shall be placed with one end on a horizontal flat surface and held in a vertical position.  
The tube shall then be filled to the top with CLSM. The top surface shall be struck off 
with a suitable straight edge and any spillage shall be removed from the base of the 
tube.  Within five seconds thereafter the tube shall be raised carefully, using a steady 
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upward lift with no lateral or torsional motion.  The entire test, from the start of filling until 
removal of the tube, shall be completed within 1½ minutes without interruption.   

After removal of the tube, the spread of the CLSM shall be measured immediately along 
two diameters that are perpendicular to one another.  The average of those two 
measurements is defined as the flow consistency of the mix.  The flow consistency of the 
CLSM shall be considered satisfactory if a circular-type spread of the mix occurs without 
segregation and a flow consistency (average diameter of spread) of 8 inches (200 mm) 
or more is achieved. 

402S.7  Air Entrainment 

Air entraining admixture shall be added as a settlement compensator, whenever the 
CLSM will be used to fill an enclosure (Section 402S-1).  The dosage shall be sufficient 
to result in an air content of 15 to 25 percent (as determined by TxDOT Method Tex-416-
A) at the time of placement of the CLSM. 

402S.8  Field Strength Tests 

Ball Drop or Penetrometer tests shall be used to determine, when the CLSM has 
developed sufficient strength to be covered or subjected to traffic or other loads as 
approved by the Engineer or designated representative.   

The Ball Drop test shall be performed according to the latest version of ASTM C-360.  
An indentation diameter of three inches (75 mm) or less, and the absence of a sheen or 
any visible surface water in the indentation area shall indicate that the CLSM has 
achieved the desired strength.  Because trench width and depth may affect the test 
results, the Contractor may perform this test on a control sample of CLSM in a two-foot 
(600 mm) square by six-inch (150 mm) deep container.   

Penetrometer tests using a hand-held, spring reaction-type device commonly called a 
concrete pocket penetrometer, shall be performed on the surface of the CLMS.  A 
Penetrometer reading, equal to or greater than the value established in the mix design 
(Section 402S.4) for a Ball Drop test indentation of 3-inches (75 mm), shall indicate that 
the CLSM has achieved the desired strength. 

402S.9  Construction Methods 

A.   General 

The height of free fall placement of the CLSM shall not exceed four feet (1.2 meters).  
Since CLSM is considered to be self-compacting, a vibrator shall not be allowed.  
The CLSM shall not be covered with any overlying materials or subjected to traffic or 
other loads until the Ball Drop test or the Penetrometer test shows acceptable results 
(Section 402S.8) or until the CLSM has been in place a minimum of 24 hours for 
Normal Set CLSM and a minimum of 3 hours for Fast Set CLSM.  Curing of the 
CLSM will not be required. 

B.   Utility Line Backfill  
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After the utility pipe has been placed and the proper bedding material placed in 
accordance with the details on the drawings, the trench may be immediately 
backfilled with the CLSM to the subgrade level shown on the drawings, Standard 
Details 1100S-6A, B, C & D, 430S-4, 511S-13A and 511S-13B or as directed by the 
Engineer or designated representative. 

C.  Culvert Backfill 

Care shall be taken to prevent movement of the structure.  If the pipe or structure 
moves either horizontally or vertically, the CLSM and the structure shall be 
immediately removed and the pipe or structure re-laid to proper line and grade. 

D.  Other Backfill 

CLSM may be used for backfill material in lieu of soil as shown on the drawings, 
Standard Details or as approved by the Engineer or designated representative. 

E.   Filling Abandoned Culverts, Pipe, or other Enclosures 

The CLSM shall be placed in a manner that allows all air or water, or both, to be 
displaced readily as the CLSM fills the enclosure. 

402S.10  Acceptance Testing During Construction 

The Engineer or designated representative may perform flow consistency, air 
entrainment, and unconfined compressive strength tests to determine if the CLSM meets 
the specification requirements.  The number and frequency of acceptance tests will be 
determined by the Engineer or designated representative. 

402S.11  Measurement and Payment 

The work and materials presented herein will generally not be paid for directly, but shall 
be included in the unit price bid for the item of construction in which this item is used. 
  
When specified in the contract bid form as a separate pay item, the item will be paid for at 
the contract unit bid price(s) for "Controlled Low Strength Material". The bid prices shall 
include full compensation for all Work herein specified, including the furnishing of all 
materials, equipment, tools, labor and incidentals necessary to complete the Work. 

Payment will be made under the following: 
 

Pay Item No.  402S-A:   Controlled Low Strength Material                  Per Cubic Yard. 

End 

SPECIFIC CROSS REFERENCE MATERIALS 
Standard Specification Item 402S, “Controlled Low Strength Material”  

City of Austin Standard Details 
Designation Description 
430S-4 Concrete Backfill Under Curb & Gutter 
506S-14 Control or Mini Manhole 
511S-13A Water Valve Box Adjustment to Grade W/ Full Depth Concrete 
511S-13B Water Valve Box Adjustment to Grade W/ Concrete and H.M.A.C. 
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1100S-6A Narrow Excavation Next to C&G - Trench Width 0.3 M (12") & Less 
1100S-6B Narrow Excavations - Trench Width 0.3 M (12") & Less 
1100S-6C Excavation Next to C&G - Trench Width Greater than 0.3 M (12")  
1100S-6D  Excavations - Trench Width Greater than 0.3 M (12")  

  
City of Austin Standard Specification Items 
Designation  Description 
Item No 403S Concrete for Structures 
Item No 405S Concrete Admixtures 
 
Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 
Designation           Description 
Item No. 334         Hot Mix-Cold Laid Asphaltic Concrete Pavement  
Item No. 420 Concrete Structures  
Item No. 421              Portland Cement Concrete 
Item No. 437 Concrete Admixtures 
 

RELATED CROSS REFERENCE MATERIALS  
Standard Specification Item 402S, “Controlled Low Strength Material” 

 
Texas Department of Transportation: Manual of Testing Procedures 
Designation Description 
Tex-106-E  Method Of Calculating the Plasticity Index of Soils 
Tex-416-A  Air Content of Freshly Mixed Concrete By The Pressure Method  
Tex-418-A Compressive Strength of Cylindrical Concrete   
American Society for Testing and Materials (ASTM)  
Designation Description 
ASTM C 150 Portland Cement 
ASTM C 360 Ball Penetration in Fresh Portland Cement Concrete 
ASTM C 403 Time of Setting of Concrete Mixtures by Penetration Resistance 

 
City of Austin Standard Specification Items 
Designation  Description 
Item No. 504S Adjusting Structures 
Item No. 506S Manholes 
Item No. 508S Miscellaneous Structures and Appurtenances 
Item No. 510 Pipe 
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Item No. 403S 
Concrete for Structures 

403S.1 Description 

This item shall govern quality, storage, handling, proportioning and mixing of materials 
for hydraulic cement concrete construction of buildings, bridges, culverts, slabs, 
prestressed concrete and incidental appurtenances. 

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text, the inch-pound units are given preference followed by SI units 
shown within parentheses. 

403S.2 Submittals 

The submittal requirements of this specification item may include: 

Mix design option(s) of the class of concrete required on the project, 

The supplier of the concrete mix design(s) and type of mixing equipment, and 

Type of admixtures to be used with the concrete mixes. 

403S.3 Materials 

Concrete shall be composed of hydraulic cement or hydraulic cement and 
supplementary cementing materials, water, aggregates (fine and coarse), and 
admixtures proportioned and mixed as hereinafter provided to achieve specified results. 

A. Cementitious Materials 

Hydraulic cement shall conform to ASTM C 150, Type I (General Purpose), Type II 
(General Purpose with Moderate Sulfate Resistance) and Type III (High Early 
Strength).  Type I shall be used when none is specified or indicated on the 
drawings.  Type I and Type III cements shall not be used when a Type II cement is 
specified or indicated on the drawings.  Type III cement may be used in lieu of a 
Type I cement, when the anticipated air temperature for the succeeding 12 hours 
will not exceed 60oF (15.6oC).  A Type III cement shall only be used in precast 
concrete or when otherwise specified or allowed. All cement shall be of the same 
type and from the same source for a monolithic placement. 

Unless otherwise specified the cementitious material content shall be limited to no 
more than 700 lbs. per cubic yard (417 kg per cubic meter). When supplementary 
cementing materials are used, cement is defined as “cement plus supplementary 
cementing material.” Supplementary cementing materials include fly ash (DMS 
4610), ultra-fine fly ash (DMS-4610), ground granulated blast furnace slag grade 
100 or 120 (DMS-4620), silica fume (DMS-4630) and metakaolin (DMS-4635). 
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Supplementary cementing materials shall not be used when white hydraulic 
cement is specified. 

Class C flyash shall not be used in sulfate-resistant concrete. 

Hydraulic cement manufactured in a cement kiln fueled by hazardous waste shall 
be considered as an approved product if the production facility is authorized to 
operate under regulation of the Texas Commission on Environmental Quality 
(TCEQ) and the U. S. Environmental Protection Agency (EPA).  Supplier shall 
provide current TNRCC and EPA authorizations to operate the facility. 

When sulfate-resistant concrete is required for a project, mix design options 1, 2, 3 
or 4 presented in Section 403S.8, “Mix Design Options” shall be used to develop 
appropriate mix design utilizing Type I/II, II, V, IP or IS cement. 

B. Mixing Water 

Water for use in concrete and for curing shall be potable water free of oils, acids, 
organic matter or other deleterious substances and shall not contain more than 
1,000 parts per million of chlorides as Cl or sulfates as SO4. 

Water from the City of Austin will not require testing. Contractor may request 
approval of water from other sources.  Contractor shall arrange for samples to be 
taken from the source and tested at the Contractor’s expense.  When water from 
other sources is proposed, test reports shall be provided that indicates compliance 
with Table 1 before use. 

Table 1: Chemical Limits for Mix Water 

Contaminant Test Method Maximum Concentration 
(ppm) 

Chloride (CL) 
Prestressed concrete 
Bridge decks & 
superstructure 
All other concrete 

ASTM D-512  
500 
500 
1,000 

Sulfate (SO4) ASTM D-516 1,000 

Alkalies (NA2O + 0.658 K2O) ASTM D-4191 & D-
4192 600 

Total Solids AASHTO T-26 50,000 
 

Water that has an adverse effect on the air-entraining agent or any other chemical 
admixture or on strength or time of set of the concrete shall not be used. Water 
used in white Portland cement concrete shall be free from iron and other impurities, 
which may cause staining, or discoloration. 

C. Coarse Aggregate 

Coarse aggregate shall consist of durable particles of crushed or uncrushed 
gravel, crushed blast furnace slag, crushed stone or combinations thereof; free 
from frozen material or injurious amounts of salt, alkali, vegetable matter or other 
objectionable material either free or as an adherent coating. When white hydraulic 
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cement is specified, the coarse aggregates used in the concrete shall be light 
colored. Quality shall be reasonably uniform throughout.   

The coarse aggregate from each source shall not contain more than 0.25 percent 
by weight of clay lumps, nor more than 1.0 percent by weight of shale nor more 
than 5 percent by weight of laminated and/or friable particles when tested in 
accordance with TXDOT Test Method TEX-413-A. The coarse aggregate from 
each source shall have a wear of not more than 40 percent when tested in 
accordance with TXDOT Test Method TEX-410-A. 

Unless otherwise indicated on the drawings, the coarse aggregate from each 
source shall be subjected to 5 cycles of the soundness test conforming to TXDOT 
Test Method TEX-411-A.  The loss shall not be greater than 12 percent when 
sodium sulfate is used or 18 percent when magnesium sulfate is used. 

Coarse aggregate shall be washed.  The Loss by Decantation (TXDOT Test 
Method TEX-406-A), plus allowable weight of clay lumps, shall not exceed 1 
percent or the value indicated on the drawings or in the project manual, whichever 
is less.  If material finer than the # 200 (75 micrometer) sieve is definitely 
established to be dust of fracture of aggregates made primarily from crushing of 
stone, essentially free from clay or shale as established by Part III of TXDOT Test 
Method TEX-406-A, the percent may be increased to 1.5. When crushed limestone 
coarse aggregate is used in concrete pavements, the decant may exceed 1% but 
not more than 3% if the material finer than the # 200 (75 micrometer) sieve is 
determined to be at least 67% calcium carbonate in accordance with TxDoT Test 
Method Tex-406-A, Part III. 

The coarse aggregate factor may not be more than 0.82; however, when voids in 
the coarse aggregate exceed 48 percent of the total rodded volume, the coarse 
aggregate factor shall not exceed 0.85.  The coarse aggregate factor may not be 
less than 0.68 except for a Class I machine extruded mix that shall not have a 
coarse aggregate factor lower than 0.61. 

When exposed aggregate surfaces are required, the coarse aggregate shall 
consist of particles with at least 40 percent crushed faces.  Uncrushed gravel, 
polished aggregates and clear resilient coatings are not acceptable for exposed 
aggregate finishes. 

When tested by approved methods, the coarse aggregate including combinations 
of aggregates when used, shall conform to the grading requirements shown in 
Table 2. 

Table 2:    Coarse Aggregate Gradation Chart (Percent Passing) 

Grade Nom. Size 
2-1/2" 
(62.5
mm) 

2" 
(50 
mm) 

1 ½" 
(37.5
mm) 

1" 
(25 
mm) 

3/4" 
(19
mm) 

1/2" 
(12.5
mm) 

3/8" 
(9.5
mm) 

No. 4 
(4.75
mm) 

No. 8 
(2.36
mm) 

1 2" (50 mm) 100 80-
100 50-85  20-

40   0-5  

2 
(467)* 

1 1/2" (37.5 
mm)  100 95-

100  35-
70  10-

30 0-5  

3 1" (50 mm)  100 95-
100  60-

90 25-60  0-5  
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4 (57)* 1” (50 mm)   100 95-
100  25-60  0-10 0-5 

5 (67)* 3/4” (19 mm)    100 90-
100  20-

55 0-10 0-5 

6 (7)* ½" (12.5 
mm)     100 90-

100 
40-
70 0-15 0-5 

7 3/8" (9.5 
mm)      100 70-

95 0-25  

8 3/8" (9.5 
mm)      100 95-

100 20-65 0-10 

Notes: 

1. Recycled crushed concrete fine aggregate shall be limited to a maximum of 
20% of the fine aggregate.     

2. The use of recycled crushed hydraulic cement concrete as a coarse 
aggregate shall be limited to Concrete Classes A, B and D (see Table 5). 

D. Fine Aggregate 

Fine aggregate shall be washed and consist of clean, hard, durable and uncoated 
particles of natural or manufactured sand or a combination thereof, with or without 
a mineral filler.  When white hydraulic cement is specified, the fine aggregates 
used in the concrete shall be light colored. Quality shall be reasonably uniform 
throughout It shall be free from frozen material or injurious amounts of salt, alkali, 
vegetable matter or other objectionable material and it shall not contain more than 
0.5 percent by weight of clay lumps in accordance with TEX-413-A.  When 
subjected to color test for organic impurities per TXDOT Test Method TEX-408-A, it 
shall not show a color darker than standard. 

Unless indicated otherwise on the drawings the acid insoluble residue of fine 
aggregate used in slab concrete subject to direct traffic shall not be less than 60 
percent by weight (mass) when tested conforming to TXDOT Test Method TEX-
612-J. 

Unless indicated otherwise on the Drawings, fine aggregate shall be blended, 
when necessary, to meet the acid insoluble residue requirement. 

When blending the following equation shall be used: 

Acid Insoluble (%) = (A1)(P1)+(A2)(P2)/100 

Where: 

A1 = acid insoluble (%) of aggregate 1, 

A2 = acid insoluble (%) of aggregate 2, 

P1 = % by weight of A1 of the fine aggregate blend, and 

P2 = % by weight of A2 of the fine aggregate blend. 
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When tested in accordance with TxDoT Test Method Tex-401-A, the fine 
aggregate, including mineral filler and combinations of aggregates, when used, 
shall conform to the grading requirements shown in Table 3. 

Table 3: Fine Aggregate Gradation Chart1 (Grade 1 - Percent Passing) 

3/8 
(9.5 
mm) 

  No. 4 
(4.75 
mm) 

  No. 8 
(2.36 
mm) 

No. 16 
(1.18 
mm) 

  No. 30
(600 
µm) 

No. 50 
(300 µm) 

No. 100 
(150 µm) 

No. 200 
(75 µm) 

100 95-100 80-100 50-85 25-65 10-351 0-10 0-32 

Notes: 

1. Recycled crushed concrete fine aggregate shall be limited to a maximum of 
20% of the fine aggregate.     

2. The use of recycled crushed hydraulic cement concrete as a fine aggregate 
shall be limited to Concrete Classes A, B and D (see Table 5). 

3. 6 to 35 when sand equivalent value is greater than 85. 

4. 0 to 6 for manufactured sand.  

Sand equivalent per TXDOT Test Method TEX-203-F shall not be less than 
80 nor less than otherwise indicated on the drawings, whichever is greater.   

The fineness modulus will be determined by adding the percentages by 
weight retained on sieve Nos. 4, 8, 16, 30, 50 and 100 (4.75 mm, 2.36 mm, 
1.18mm, 600 µm, 300 µm, and 150 µm) and dividing the sum of the six 
sieves by 100.  For all classes of concrete except K (see Table 5), the 
fineness modulus shall be between 2.30 and 3.10.  For Class K concrete, the 
fineness modulus shall be between 2.40 and 2.90, unless indicated otherwise 
on the Drawings. 

E. Mineral Filler 

Mineral filler shall consist of stone dust, clean crushed sand or other approved inert 
material. When tested in accordance with TxDoT Test Method Tex-401-A, it shall 
conform to the following gradation: 

Passing the No. 30 (600 µm) Sieve 100 percent 

Passing the No. 200 (75 µm) Sieve 65 to 100 percent 

F. Mortar and Grout 

Unless otherwise specified, indicated on the drawings or approved by the Engineer 
or designated representative mortar and grout shall consist of 1 part hydraulic 
cement, 2 parts finely graded sand and enough water to make the mixture plastic.  
When required to prevent color difference, white cement shall be added to produce 
color required.  When required by the Engineer or designated representative, 
approved latex adhesive may be added to the mortar. Mortar shall be provided with 
a consistency such that the mortar can be easily handled and spread by trowel. 



Current Version: September 26, 2012 Previous Versions: 01/04/11, 06/16/08, 11/13/07, 
03/13/06, 09/14/05, 02/18/04, 02/19/02 and 05/19/95 

 

403S    09/26/12 Page 6  Concrete for Structures 

Grout shall be provided of a consistency that will flow into and completely fill all 
voids. 

G. Admixtures 

All chemical admixtures including water reducing, placticizers and air entrainment 
shall conform to TxDoT DMS-4640, “Chemical Admixtures for Concrete”.  Calcium 
chloride-based admixtures shall not be approved. Admixtures shall be included in 
the prequalified concrete admixtures list maintained by TxDot’s Construction 
Division. High-range water-reducing admixtures (TxDoT Type F or G) and 
accelerating admixtures (TxDoT Type C or E) shall not be used in bridge deck 
concrete. 

H. Air Entrainment 

Unless indicated otherwise on the drawings, all concrete classes with the 
exception of Class B shall be air;entained in accordance with Table 8. If the air 
content is more than 1-1/2 percentage points below or 3 percentage points above 
the required air, the load of concrete will be rejected. If the air content is more than 
1-1/2 but less than 3 percentage points above the required air, the concrete may 
be accepted based on strength test results. 

403S.4 Storage of Materials 

A. Cement, Supplementary Cementing Materials and Mineral Filler 

All cement, supplementary cementing materials and mineral filler shall be stored in 
separate and well ventilated, weatherproof buildings or approved bins, which will 
protect the material from dampness or absorption of moisture.  Storage facilities 
shall be easily accessible and each shipment of packaged cement shall be kept 
separated to provide for identification and inspection.  The Engineer or designated 
representative may permit small quantities of sacked cement to be stored in the 
open for a maximum of 48 hours on a raised platform and under waterproof 
covering. 

B. Aggregates 

The method of handling and storing concrete aggregates shall prevent 
contamination with foreign materials. If the aggregates are stored on the ground, 
the sites for the stockpiles shall be clear of all vegetation and shall be level. 
Aggregates shall be stockpiled in sizes to facilitate blending.  If the aggregate is 
not stockpiled on a hard, non-contaminant base, the bottom 6-inch (150 mm) layer 
of the stockpile shall not be used without recleaning the aggregate.  

When conditions require the use of 2 or more grades of coarse aggregates, 
separate stockpiles shall be maintained to prevent intermixing. Where space is 
limited, stockpiles shall be separated by walls or other appropriate barriers.    

Aggregate shall be stockpiled and protected from the weather a minimum of 24 
hours prior to use to minimize free moisture content.  When stockpiles are too 
large to protect from the weather, accurate and continuous means acceptable to 
the Engineer or designated representative shall be provided to monitor aggregate 
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temperature and moisture.  Aggregates shall be stockpiled and handled such that 
segregation and contamination are minimized. 

The stockpiles shall be sprinkled to control moisture and temperature as 
necessary. A reasonably uniform moisture content shall be maintained in 
aggregate stockpiles. 

C. Admixtures 

Admixtures shall be stored in accordance with manufacturer’s recommendations 
and shall be protected against freezing. 

D. Hot Weather Concrete Mixes 

Ice may be used during hot weather concrete placement (Section 13 of Standard 
Specification Item No. 410S, “Concrete Structures”) to lower the concrete 
temperature; however, the Contractor shall furnish a mix design acceptable to the 
Engineer or designated representative for class of concrete specified.  The addition 
of ice shall not exceed 50% of the total mix water weight.   

403S.5 Measurement of Materials 

Water shall be accurately metered.  Fine and coarse aggregates, mineral filler, bulk 
cement and fly ash shall be weighed separately.  Allowances shall be made in the water 
volume and aggregate weights during batching for moisture content of aggregates and 
admixtures.  Volumetric and weight measuring devices shall be acceptable to the 
Engineer or designated representative. Measurement of materials in non-volumetric and 
volumetric mixers shall conform to Section 421.4.D of TxDot Specification Item 421, 
“Hydraulic Cement Concrete”. 

Batch weighing of sacked cement is not required; however, bags, individually and entire 
shipments, may not vary by more than 3 percent from the specified weight of 94 pounds 
(42.6 kilograms) per bag.  The average bag weight of a shipment shall be determined by 
weighing 50 bags taken at random. 

403S.6 Mix Design 

The Contractor shall furnish a mix design acceptable to the Engineer or designated 
representative for the class of concrete required in accordance with Table 5.  The mix 
shall be designed by a qualified commercial laboratory and signed/sealed by a 
registered Professional Engineer, licensed in the state of Texas to conform with 
requirements contained herein, to ACI 211.1 or TXDOT Bulletin C-11 (and supplements 
thereto).  The maximum water-to-cementitious material ratio identified in Table 5 for 
specific classes of concrete shall not be exceeded.  

A higher-strength class of concrete with equal or lower water-to-cementituous-material 
ratio may be substituted for the specified class of concrete. 
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The mix design shall be over-designed in accordance with Table 5 in order to account 
for production variability and to ensure minimum compressive strength requirements are 
met. 

Allowable mix design options are presented in Section 403S.8. 

The Contractor shall perform, at the Contractor’s expense, the work required to 
substantiate the design, including testing of strength specimens.  Complete concrete 
design data shall be submitted to the Engineer or designated representative for 
approval.  The mix design will be valid for a period of one (1) year provided that there 
are no changes to the component materials. 

When there are changes in aggregates or in type, brand or source of cement, 
supplementary cementing material or chemical admixtures, the mix shall be evaluated 
as n new mix design. A change in vendor does not necessarily constitute a change in 
materials or source. When only the brand or source of cement is changed and there is a 
prior record of satisfactory performance of the cement with the ingredients, the submittal 
of new trial batches may be waived by the Engineer or designated representative. 

At the end of one (1) year, a previously approved mix may be resubmitted for approval if 
it can be shown that no substantial change in the component materials has occurred and 
that test results confirming the adequacy of the mix designs have been acquired during 
the previous year. The resubmittal analysis must be reviewed, signed and sealed by a 
registered Professional Engineer, licensed in the state of Texas. This resubmittal shall 
include a reanalysis of specific gravity, absorption, fineness modulus, sand equivalent, 
soundness, wear and unit weights of the aggregates.  Provided that the fineness 
modulus did not deviate by more than 0.20 or that the re-proportioned total mixing water, 
aggregate and cement (or cement plus fly ash) are within 1, 2, and 3 percent, 
respectively, of pre-approved quantities, a one-year extension on the approval of the mix 
may be granted by the Engineer or designated representative.  Updated cement, fly ash, 
and admixture certifications shall accompany the resubmittal. 

Approved admixtures that are included in the prequalified concrete admixtures list 
maintained by TxDot’s Construction Division may be used with all classes of concrete at 
the option of the Contractor provided that specific requirements of the governing 
concrete structure specification are met.  Water reducing and retarding agents shall be 
required for hot weather, large mass, and continuous slab placements.  Air entraining 
agents may be used in all mixes but must be used in the classes indicated on Table 5.  
Unless approved by the Engineer or designated representative, mix designs shall not 
exceed air contents for extreme exposure conditions as recommended by ACI 211.1 for 
the various aggregate grades. 

403S.7 Consistency and Quality of Concrete 

Concrete shall be workable, cohesive, possess satisfactory finishing qualities and of 
stiffest consistency that can be placed and vibrated into a homogeneous mass within 
slump requirements specified in Table 4 without the development of segregation or 
honeycombing.  No concrete will be permitted with a slump in excess of the maximums 
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shown unless water-reducing admixtures have been previously approved.  Concrete that 
exceeds the maximum acceptable placement slump at time of delivery will be rejected. 
Slump values shall be conducted in accordance with TXDOT Test Method TEX-415-A. 

Consistency and quality of concrete should allow efficient placement and completion of 
finishing operations before initial set.  Re-tempering (i.e. addition of water and reworking 
concrete after initial set) shall not be allowed.  When field conditions are such that 
additional moisture is needed for final concrete surface finishing operation, the required 
water shall be applied to surface by fog spray only and shall be held to a minimum.  
Excessive bleeding shall be avoided and in no case will it be permissible to expedite 
finishing and drying by sprinkling the surface with cement powder.   

 

Table 4:  Slump Requirements 
 Slump1, inches (mm) 
Type of Construction Maximum Minimum 
Cased Drilled Shafts 4 (100) 3 (75) 
Reinforced Foundation Caissons and Footings 3 (75) 1 (25) 
Reinforced Footings and Substructure Walls 3 (75) 1 (25) 
Uncased Drilled Shafts 6 (150) 5 (125) 
Thin-walled Sections; 9 inches (225 mm) or less 6 ½  (165) 4 (100) 
Prestressed Concrete Members1 6 ½  (165) 4 (100) 
Precast Drainage Structures 6 (150) 4 (100) 
Wall Sections over 9 inches (225 mm) 5 (125) 3 (75) 
Reinforced Building Slabs, Beams, Columns and Walls 4 (100) 1 (25) 
Bridge Decks 4 (100) 2 (50) 
Pavements, Fixed-form 6 ½  (165) 4 (100) 
Pavements, Slip-form 3 (75 ) 1-½ (37.5) 
Sidewalks, Driveways and Slabs on Ground 4 (100) 2 (50) 
Curb & Gutter, Hand-vibrated 3 (75) 1 (25) 
Curb & Gutter, Hand-tamped or spaded 4 (100) 2 (50) 
Curb & Gutter, Slip-form/extrusion machine 2 (50) ½ (12.5) 
Heavy Mass Construction 2 (50) 1 (25) 
High Strength Concrete 4 (100) 3 (75) 
Riprap and Other Miscellaneous Concrete 6 (150) 1 (25) 
Under Water or Seal Concrete 8 ½  (213) 6 (150) 

1. Slump values when a high range water reducer (HRWR) is not used. 

2. When a high range water reducer (HRWR) is used, maximum acceptable 
placement slump will be 9 in (225 mm) 

During progress of the work, the Engineer or designated representative shall cast test 
cylinders as a check on compressive strength of concrete actually placed.  The Engineer 
or designated representative may also perform slump tests, entrained air tests and 
temperature checks to ensure compliance with specifications. 
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Proportioning of all material components shall be checked prior to discharging.  
Excluding mortar material for pre-coating of the mixer drum [see section 403S.8.B and 
adjustment for moisture content of admixtures and aggregates, material components 
shall fall within the range of + 1% for water, + 2% for aggregates, + 3% for cement, +2% 
for fly ash and within manufacturer recommended dosage rates for admixtures except 
that air entrainment shall be within + 1-1/2 percentage points of the mix design 
requirements. 

Unless otherwise specified or indicated on the drawings, concrete mix temperature shall 
not exceed 90°F (32oC) except in mixes with high range water reducers where a 
maximum mix temperature of 100°F (38oC) will be allowed.  Cooling an otherwise 
acceptable mix by addition of water or ice during agitation will not be allowed.  

Test cylinders will be required for small placements such as manholes, inlets, culverts, 
wing walls, etc.  The Engineer or designated representative may vary the number of 
tests to a minimum of 1 for each 25 cubic yards (1 for each 19 cubic meters) placed over 
a several day period. 

Test cylinders shall be required for each monolithic placement of bridge decks or 
superstructures, top slabs of direct traffic culverts, cased drilled shafts, structural beams 
and as otherwise directed by Engineer or designated representative for design strength 
confirmation or early form removal.  Test cylinders made for early form removal or for 
consideration of use of structure will be at Contractor's expense, except when required 
by Engineer or designated representative. 

A strength test shall be defined as the average breaking strength of 2 cylinders.  A 
minimum of four test cylinders shall be prepared; two each to be tested at 7 and 28 
days. Specimens will be tested conforming to TXDOT Test Method TEX-418-A.  If 
required strength or consistency of class of concrete being produced cannot be secured 
with minimum cementitious material specified or without exceeding maximum 
water/cementitious material ratio, Contractor will be required to furnish different 
aggregates, use a water reducing agent, an air entraining agent or increase the cement 
content in order to provide concrete meeting these specifications.   

Slump tests will be performed in accordance with TxDoT Test Method Tex-415-A.  
Entrained air tests will be performed in accordance with TxDoT Test Method Tex-416-A. 

Test specimens shall be cured using the same methods and under the same conditions 
as the concrete represented.  Design strength cylinders shall be cured conforming to 
TXDOT Bulletin C-11 (and supplements thereto). 

When control of concrete quality is by 28-day compressive tests, job control testing will 
be by 7-day compressive strength tests.  The minimum strength requirement for seven 
(7) day test will be 70 percent of the specified minimum 28-day compressive strength. If 
the required 7-day strength is not secured with the quantity of cement specified in Table 
4, changes in the mix design shall be made and resubmitted for approval. For an 
occasional failure of the seven-day compressive test, the concrete may be tested at 28 
days for final evaluation. 
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Table 5:  Classes of Concrete 

Class Cement 
Sks Per CY 

Minimum Strength, psi 
(MPa) Maximum 

W/C Ratio1
Coarse Aggr. 
Grade 2,3,4 

Air 
Entrain. 

  28 Days 7 Days  

A 5.0 (280 
kg/m3) 3000 (20.6) 2100 (14.5) 0.6 1,2,3,4, 8 Yes 

B 4.0 (225 
kg/m3) 2000 (13.8) 1400 (9.7) 0.6 2,3,4,5,6,7 No 

C5 6.0 (335 
kg/m3) 3600(24.8) 2520 (17.4) 0.45 1,2,3,4,5,6 Yes 

D 4.5 (252 
kg/m3) 2500 (17.2) 1750 (12.1) 0.6 2,3,4,5,6,7 No 

H5 6.0 (335 
kg/m3) 

As 
indicated As Indicated 0.45 3,4,5,6 Yes 

I 5.5 (308 
kg/m3) 3500 (24.1) 2450 (16.9) 0.45 2,3,4,5 Yes 

J 2.0 (112 
kg/m3) 800 (5.5) 560 (3.9) N/A 2,3,4,5 No 

S5 6.0 (335 
kg/m3) 4000 (27.6) 2800 (19.3) 0.45 2,3,4,5 Yes 

 

Notes: 

1. Maximum water-cement or water-cementitious ratio by weight 

2 Unless otherwise allowed, Grade 1 coarse aggregate shall only be used in 
massive foundations with 4-in (100-mm) minimum clear spacing between 
reinforcing steel bars.  

3. Grade 1 coarse aggregate grading shall not be used in drilled shafts. 

4. Unless otherwise allowed, Grade 8 coarse aggregate shall be used in 
extruded curbs. 

5. Structural concrete classes. 

6. When Type II cement is used in Class C, S or A concrete, the 7-day 
compressive strength requirement will be 2310 psi (15.9 MPa) for Class C, 
2570 psi (17.7 MPa) for Class S and 1925 psi (13.3 MPa) for Class A 
minimum. 

 

Table 6: Over Design Required to Meet Compressive Strength Requirements1 

Number 
Of Tests 2,3 

Standard Deviation, psi (MPa) 

300 (2.06 ) 400 (2.75 ) 500  
(3.44 ) 

600  
(4.13) 

700  
(4.82 ) 

15 470 (3.24 ) 620 (4.27) 850 (5.85) 1,120 1,390 
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(7.71) (9.57) 

20 430 (2.96 ) 580 (3.99) 760 (5.23) 1,010 
(6.95) 

1,260 
(8.67) 

30 or more 400 (2.75 ) 530 (3.65) 670 (4.61) 900 (6.20) 1,130 
(7.78) 

Notes: 

1. When designing the mix, add the tabulated amounts to the minimum design 
strength in Table 5.Maximum water-cement or water-cementitious ratio by 
weight 

2. Number of tests of a concrete mixture used to estimate the standard 
deviation of a concrete production facility. Test of another mix within 1,000 
psi (6.88 MPa) of the specified strength may be used.  

3. If less than 15 prior tests are available, the overdesign should be 1,000 psi 
(6.88 MPa) for specified strength less than 3,000 psi (20.65 MPa), 1,200 psi 
(8.26 MPa) for specified strengths from 3,000 to 5,000 psi (20.65 to 34.42 
MPa) and 1,400 psi (9.64 MPa) for specified strengths greater than 5,000 psi 
(34.42 MPa). 

 

Table 7: Expected Usage of Concrete Classes 
Class General Usage 

A Inlets, manholes, curb, gutter, curb & gutter, concrete retards, 
sidewalks, driveways, backup walls and anchors 

B Riprap, small roadside signs and anchors 
C5 Drilled shafts, bridge substructure, bridge railing, culverts except top 

slab of direct traffic culverts, headwalls, wing walls, approach slabs, 
and cast-in-place concrete traffic barrier 

D Riprap 
H5 Prestressed concrete beams, boxes, piling and precast concrete 

traffic barrier 
J Utility trench repair 
S5 Bridge slabs and top slabs of direct traffic culverts 

 

Table 8: Air Entrainment1 
Nominal Maximum 
Aggregate Size In (mm) 

% Air Entrainment 
Moderate Exposure Severe Exposure 

3/8 (9.5)- Grades 7 & 8 6 7-1/2 
1/2 (12.5)- Grades 6 5-1/2 7 
3/4 (19)- Grades 5 5 6 
1 (25)- Grades 4 4-1/2 6 
1-1/2 (37.5)- Grades 2 & 3 4-1/2 5-1/2 
2 (50)- Grades 2 4 5 
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1. For specified concrete strengths above 5,000 psi (34.42 MPa) a reduction of 
1 percentage point is allowed. 

403S.8 Mix Design Options 

For the structural concretes identified in Table 5 (Classes C, H and S) and any other 
class of concrete designed using more than 520 lbs. of cementitious material per cubic 
yard (310 kgs per cubic meter), one of the mix design options presented below shall be 
used. 

For the non-structural concretes identified in Table 5 (Classes A, B, D and I) and any 
other class of concrete designed using less than 520 lbs. of cementitious material per 
cubic yard (310 kgs per cubic meter), one of the mix design options presented below will 
be used, except that Class C fly ash may be used instead of Class F fly ash for Options 
1, 3 and 4 unless a sulfate-resistant concrete is required. 

A. Option 1: Twenty (20) to thirty-five (35) percent of the cement may be replaced 
with Class F fly ash. 

B. Option 2: Thirty-five (35) to fifty (50) percent of the cement may be replaced with 
ground granulated blast-furnace slag. 

C. Option 3: Thirty-five (35) to fifty (50) percent of the cement may be replaced with a 
combination of Class F fly ash, ground granulated blast-furnace slag or silica fume. 
The combination may not include more than thirty-five (35) percent fly ash and no 
more than ten (10) percent silica fume. 

D.  Option 4: Type IP or Type IS will be used and up to ten (10) percent of the cement 
may be replaced with Class F fly ash, ground granulated blast-furnace slag or 
silica fume. 

E. Option 5: Thirty-five (35) to fifty (50) percent of the cement may be replaced with a 
combination of Class C fly ash and at least six (6) percent of silica fume, ultra fine 
fly ash or metakaolin.  The combination may not include more than thirty-five (35) 
percent fly ash and no more than ten (10) percent silica fume. 

F. Option 6: A lithium nitrate admixture will be added at a minimum dosage of 0.55 
gal. Of thirty (30) percent lithium nitrate solution per pound of alkalis present in the 
hydraulic cement. 

G. Option 7: When hydraulic cement only is used in the design, the total alkali 
contribution from the cement in the concrete does not exceed 4.0 lbs. Per cubic 
yard, when calculated as follows: 

alkali (lbs. per CY) = .01 (lbs cement/CY) (% Na2O equivalent in cement) 

where (% Na2O equivalent in cement) is assumed to be the maximum cement 
alkali content reported on the cement mill certificate. 
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H. Option 8: When there are deviations from Options 1 through 7, the following shall 
be performed: 

1. Conduct tests on both coarse and fine aggregate separately in accordance 
with ASTM C-1260, using 440 g of the proposed cementitious in the same 
proportions of hydraulic cement to supplementary cementing material to be 
used in the mix. 

2. Prior to use of the mix, a certified test report signed and sealed by a 
Professional Engineer, licensed in the state of Texas shall be submitted that 
demonstrates that ASTM C 1260 test results for each aggregate do not 
exceed 0.10 percent expansion. 

403S.9 Mixing and Mixing Equipment 

All equipment, tools and machinery used for hauling materials and performing any part 
of the work shall be maintained in such condition to insure completion of the work 
without excessive delays for repairs and replacement. Mixing shall be done in a mixer of 
approved type and size that will produce uniform distribution of material throughout the 
mass and shall be capable of producing concrete meeting requirements of ASTM C 94, 
Ready-mixed Concrete and these specifications.  Mixing equipment shall be capable of 
producing sufficient concrete to provide required quantities.  Entire contents of the drum 
shall be discharged before any materials are placed therein for a succeeding batch.  
Improperly mixed concrete shall not be placed in a structure.  For all mixers an adequate 
water supply and an accurate method of measuring the water shall be provided. 

The mixer may be batched by either volumetric or weight sensing equipment and shall 
be equipped with a suitable timing device that will lock the discharging mechanism and 
signal when specified time of mixing has elapsed. 

A. Proportioning and Mixing Equipment 

For all miscellaneous concrete placements, a mobile, continuous, volumetric mixer 
or a volumetric or weight batch mixer of the rotating paddle type may be used. 

When approved by Engineer or designated representative in writing or when 
specified for use in other items, these mixers may be used for other types of 
concrete construction, including structural concrete, if the number of mixers 
furnished will supply the amount of concrete required for the particular operation in 
question. 

These mixers shall be designed to receive all the concrete ingredients, including 
admixtures, required by the mix design in a continuous uniform rate and mix them 
to the required consistency before discharging.  

For continuous volumetric mixers, the materials delivered during a revolution of the 
driving mechanism or in a selected interval, will be considered a batch and the 
proportion of each ingredient will be calculated in the same manner as for a batch 
type plant. 
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Mixing time shall conform to recommendations of manufacturer of mixer unless 
otherwise directed by Engineer or designated representative. 

B. Ready-mixed Concrete 

Use of ready-mixed concrete will be permitted provided the batching plant and 
mixer trucks meet quality requirements specified herein.  When ready-mixed 
concrete is used, additional mortar (1 sack cement, 3 parts sand and sufficient 
water) shall be added to each batch to coat the mixer drum.  Ready-mixed 
concrete, batching plant and mixer truck operation shall include the following: 

1. A ticket system will be used that includes a copy for the Inspector.  Ticket will 
have machine stamped time/date of concrete batch, a mix design 
designation, weight of cement, fly ash, sand and aggregates; exact 
nomenclature and written quantities of admixtures and water.  Any item 
missing or incomplete on ticket may be cause for rejection of concrete. 

2. Sufficient trucks will be available to support continuous placements. The 
Contractor will satisfy the Engineer or designated representative that 
adequate standby trucks are available to support monolithic concrete 
placement requirements. 

3. A portion of mixing water required by the mix design to produce the specified 
slump may be withheld and added at the job site, but only with permission of 
the Engineer or designated representative and under the Inspector's 
observation.  When water is added under these conditions, the concrete 
batch will be thoroughly mixed before any slump or strength samples are 
taken.  Additional cement shall not be added at the job site to otherwise 
unacceptable mixes. 

4. A metal plate(s) shall be attached in a prominent place on each truck mixer 
plainly showing the various uses for which it was designed.  The data shall 
include the drum's speed of rotation for mixing and for agitating and the 
capacity for complete mixing and/or agitating only.  A copy of the 
manufacturer's design, showing dimensions of blades, shall be available for 
inspection at the plant at all times.  Accumulations of hardened concrete shall 
be removed to the satisfaction of the Engineer or designated representative. 

5. The loading of the transit mixers shall not exceed capacity as shown on the 
manufacturer's plate attached to the mixer or 63 percent of the drum volume, 
whichever is the lesser volume.  The loading of transit mixers to the extent of 
causing spill-out enroute to delivery will not be acceptable.  Consistent 
spillage will be cause for disqualification of a supplier. 

6. Excess concrete remaining in the drum after delivery and wash water after 
delivery shall not be dumped on the project site unless approval of the dump 
location is first secured from the Engineer or designated representative. 

C. Volumetric Batching 
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Use of volumetric batched concrete will be permitted provided the batching and 
continuous mixing operations conform to ASTM C 685, “Concrete Made By 
Volumetric Batching and Continuous Mixing”.  This type concrete shall be made 
from materials continuously batched by volume, mixed in a continuous mixer and 
delivered to the site in a freshly mixed and unhardened state. Tests and criteria for 
batching accuracy and mixing efficiency shall be as specified in ASTM C 685. 

A ticket system will be used that includes a copy for the Inspector.  The ticket will 
have machine stamped time/date of concrete batch, a mix design designation, 
weight of cement, fly ash, sand and aggregates; exact nomenclature and written 
quantities of admixtures and water.  Any item missing or incomplete on ticket may 
be cause for rejection of concrete. 

Each batching or mixing unit, or both, shall carry in a prominent place a metal plate 
or plates on which are plainly marked the gross volume of the unit in terms of 
mixed concrete, discharge speed and the weight-calibrated constant of the 
machine in terms of a revolution counter or other output indicator. The mixer shall 
produce a thoroughly mixed and uniform concrete. 

The batcher-mixer unit shall contain in separate compartments all the necessary 
ingredients needed for the manufacture of concrete. The unit shall be equipped 
with calibrated proportioning devices to vary the mix proportions and it shall 
produce concrete as required by the Work and ASTM C 685. 

D. Truck-mixed Concrete 

The concrete shall be mixed in a truck mixer from 70 to 100 revolutions at the 
mixing speed designated by the manufacturer that will produce a uniform concrete 
mix. The concrete shall be delivered to the project in a thoroughly mixed and 
uniform mass and shall be discharged with a satisfactory degree of uniformity. 
Additional mixing at the job site, at the mixing speed designated by the 
manufacturer, may be allowed by the Engineer or designated representative as 
long as the concrete is discharged before the drum has revolved a total of 300 
revolutions after the introduction of the mixing water to the cement and the 
aggregates. 

Re-tempering or adding concrete chemical admixtures is only permitted at the job 
site when concrete is delivered in a truck mixer. Water shall not be added after 
introduction of mixing water at the batch plant except on arrival at the job site with 
approval of the Engineer or designated representative, in order to adjust the slump 
of the concrete. When this water is added, the mix design water-cementitious-
material ratio shall not be exceeded. The drum or blades shall be turned at least 30 
additional revolutions at mixing speed to ensure thorough and uniform mixing of 
the concrete. Water or chemical admixtures shall not be added to the batch after 
any concrete has been discharged. 

When the concrete contains silica fume, mixing times and batching operations 
shall be adjusted as necessary to ensure that the material is completely and 
uniformly dispersed in the mix. The dispersion of the silica fume within the mix shall 
be verified in trial batches. 

E. Hand-mixed Concrete 
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Hand mixing of concrete may be permitted for small placements or in case of an 
emergency and then only on authorization of the Engineer or designated 
representative.  Hand-mixed batches shall not exceed a 4 cubic foot (0.113 cubic 
meters) batch in volume.  Material volume ratios shall not be leaner than 1 part 
cement, 2 parts large aggregate, 1 part fine aggregate and enough water to 
produce a consistent mix with a slump not to exceed 4 inches (100 mm).  
Admixtures shall not be used unless specifically approved by the Engineer or 
designated representative. 

403S.10 Excavation, Placing of Concrete, Finishing, Curing and Backfill 

Excavation, placing of concrete, finishing, curing and backfill shall conform to Standard 
Specification Item No. 401S, "Structural Excavation and Backfill", Standard Specification 
Item No. 410S, "Concrete Structures” and Standard Specification Item No. 411S, 
"Surface Finishes for Concrete”.  

403S.11 Measurement 

Where measurement of concrete for a structure is not provided by another governing 
pay item, measurement shall be made under this specification in accordance with the 
following. 

The quantities of concrete of the various classifications which constitute the completed 
and accepted structure or structures in place will be measured by the cubic yard (cubic 
meters:1 cubic meter is equal to 1.308 cubic yards), each, square yard (square meter: 1 
square yard equals 0.836 square meters) or linear foot as indicated in the Contract 
Documents.  Measurement will be as follows: 

A. General 

1. Measurement based on dimensions shall be for the completed structure as 
measured in place.  However, field-measured dimensions shall not exceed 
those indicated on the drawings or as may have been directed by the 
Engineer or designated representative in writing. 

2. No deductions shall be made for chamfers less than 2 inches (50 mm) in 
depth, embedded portions of structural steel, reinforcing steel, nuts, bolts, 
conduits less than 5 inches (125 mm) in diameter, pre/post tensioning 
tendons, keys, water stops, weep holes and expansion joints 2 inches (50 
mm) or less in width. 

3. No measurement shall be made for concrete keys between adjoining beams 
or prestressed concrete planks. 

4. No measurement shall be made for fill concrete between the ends or 
adjoining prestressed concrete planks/box beams at bent caps or between 
the ends of prestressed concrete planks/box beams and abutment end walls. 
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5. No measurement shall be made for inlet and junction box invert concrete. 

6. No measurement shall be made for any additional concrete required above 
the normal slab thickness for camber or crown. 

B. Plan Quantity. For those items measured for plan quantity payment, adequate 
calculations have been made.  If no adjustment is required by Article 403S.12, 
additional measurements or calculations will not be required or made. 

C. Measured in Place.  For those items not measured for Plan Quantity payment, 
measurement will be made in place, subject to the requirements of Article 
403S.10.A.1 above. 

403S.12 Payment 

The work performed and materials furnished as prescribed by this item and measured in 
accordance with the applicable provisions of "Measurement" above will be paid for as 
follows. 

The quantity to be paid for will be that quantity indicated in the contract documents 
and/or shown on the drawings, regardless of errors in calculations, except as may be 
modified by the following. 

Plan Quantities will be adjusted: 

A. When a complete structure element has been erroneously included or omitted from 
the drawings, the quantity shown on the drawings for that element will be added to 
or deducted from the plan quantity and included for payment.  A complete structure 
element will be the smallest portion of a total structure for which a quantity is 
included on the drawings.  Quantities revised in this manner will not be subject to 
the provisions of the "General Conditions", Article 11. 

B. When the plan quantity for a complete structure element is in error by 5 percent or 
more, a recalculation will be made and the corrected quantity included for 
payment.  Quantities revised in this manner will not be subject to the provisions of 
the "General Conditions", Article 11 

C. When quantities are revised by a change in design, the "plan quantity" will be 
increased or decreased by the amount involved in the design change.  Quantities 
revised in this manner will be subject to the provisions of the "General Conditions", 
Article 11. 

The party to the contract requesting the adjustment shall present to the other, a 
copy of the description and location, together with calculations of the quantity for 
the structure element involved.  When this quantity is certified correct by the 
Engineer or designated representative, it will become the revised plan quantity. 

Payment for increased or decreased costs due to a change in design on those 
items measured as "Cubic Yard", "Each", "Square Foot", "Square Yard" or "Linear 
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Foot" will be determined by Change Order.  Quantities revised in this manner will 
be subject to the provisions of the "General Conditions", Article 11. 

The unit prices bid for the various classes of concrete shown shall include full 
compensation for furnishing, hauling, and mixing all concrete material; placing, 
finishing and curing all concrete; all grouting, pointing and finishing; furnishing and 
placing drains; furnishing and placing metal flashing strips; furnishing and placing 
expansion joint material required by this item; and for all forms and false work, 
labor, tools, equipment and incidentals necessary to complete the work. 

Pay Item No. 403S-CY: (Structure or Structural Component) -  Per Cubic Yard. 

Pay Item No. 403S-EA: (Structure or Structural Component) - Per Each. 

Pay Item No. 403S-SY: (Structure or Structural Component) -  Per Square Yard. 

Pay Item No. 403S-LF: (Structure or Structural Component) -  Per Lineal Foot. 

 

End  
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SPECIFIC CROSS REFERENCE MATERIALS 
Standard Specification Item 403S, “Concrete For Structures” 

 

City of Austin Standard Specification Items 

Designation  Description 

Item No. 401S Structural Excavation and Backfill 

Item No. 410S Concrete Structures 

Item No. 411S Surface Finishes for Concrete 

 

Texas Department of Transportation: Departmental Material Specifications 

Designation  Description 

DMS-4640 Chemical Admixtures for Concrete 

DMS-4610 Fly Ash 

DMS-4620 Ground Granulated Blast-Furnace Slag 

DMS-4630 Silica Fume 

DMS-4635 Metakaolin 

 

American Association of State Highway & Transportation Officials,  
AASHTO Standard Method of Test for 
 
Designation  Description 

Method T 26 Quality of Water to be Used in Concrete 
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American Concrete Institute, ACI 

Designation  Description 

ACI 211.1 Standard Practice for Selecting Proportions for Normal, 
Heavyweight, and Mass Concrete 

 

American Society for Testing and Materials, ASTM 

Designation  Description 

ASTM C 94 Specification For Ready-Mixed Concrete 

ASTM C 150 Specification For Portland Cement 

ASTM C 685 Concrete Made By Volumetric Batching and Continuous Mixing 

ASTM C-1260 Standard Test Method for Potential Alkali Reactivity of Aggregates 

ASTM D-512 Test Methods for Chloride Ion in Water 

ASTM D-516 Test Methods for Sulfate Ion in Water 

ASTM D-4191 Test Method for Sodium in Water by Atomic Absorption 

ASTM D-4192 Test Method for Potassium Water by Atomic Absorption 

 

Texas Department of Transportation: Manual of Testing Procedures 

Designation Description 

TEX-203-F Sand Equivalent Test 

TEX-401-A Sieve Analysis of Fine and Coarse Aggregate 

TEX-406-A Mineral Finer than 75 µm (No. 200) Sieve in Mineral Aggregates 
(Decantation Test for Concrete Aggregates) 

TEX-408-A Organic Impurities in Fine Aggregate for Concrete 

TEX-410-A Abrasion of Coarse Aggregate Using The Los Angeles Machine 
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TEX-411-A Soundness of Aggregate by Use of Sodium Sulfate or Magnesium 
Sulfate 

TEX-413-A Determination of Deleterious Materials in Mineral Aggregate  

TEX-415-A Slump of Portland Cement Concrete 

TEX-416-A Air Content of Freshly-Mixed Concrete by the Pressure Method 

TEX-418-A Compressive Strength of Cylindrical Concrete Specimens 

TEX-612-J Acid Insoluble Residue 

   

SPECIFIC CROSS REFERENCE MATERIALS (Continued) 
Standard Specification Item 403S, “Concrete For Structures” 

 

Texas Department of Transportation: Publications 

Designation Description 

Bulletin C-11 Construction Bulletin 

 

RELATED CROSS REFERENCE MATERIALS 
Standard Specification Item 403S, “Concrete For Structures” 

 

Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 

Designation           Description 

Item 360  Concrete Pavement 

Item 420  Concrete Structures 

Item 421   Hydraulic Cement Concrete 

Item 427  Surface Finishes for Concrete 

Item 431  Pneumatically Placed Concrete 
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Item 520   Weighing and Measuring Equipment 

 

Texas Department of Transportation: Departmental Material Specifications 

Designation Description 

DMS-4650 Hydraulic Cement Concrete Curing Materials and Evaporation 
Retardants” 

DMS-6100 Epoxy and Adhesives 

DMS 8900 Fly Ash 



      Current Version: November 13, 2007                    Previous Versions: 05/18/95 

405S  11/13/07 Page 1  Concrete Admixtures 
 

Item No. 405S  
Concrete Admixtures  

405S.1 Description  

This item shall govern material requirements of admixtures for Portland cement concrete. 
 
This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text and accompanying tables, the inch-pound units are given preference 
followed by SI units shown within parentheses. 
 

405S.2 Submittals  

The submittal requirements of this specification item include: 
 
A. Type and manufacturer of any proposed admixture. 
 
B. Certification that proposed admixture meet the requirements of this 
     specification,  ASTM C260 and ASTM C494. 
 
C. For a specific mix design, a statement of compatibility of products shall be 
     submitted when admixtures from multiple manufacturers are proposed. 

405S.3 Materials  

All admixture submittals must be approved by the Engineer or designated representative.  
No admixture shall be chloride-based or have chloride(s) added in the manufacturing 
process.  Admixtures must be pretested by the Texas Department of Transportation 
(TXDOT) Materials and Tests Engineer and be included in the State's current approved 
admixture list.  All admixtures must retain an approved status through the duration of a mix 
design's one-year approval period. 

(1)  Air Entraining Admixture:   

An "Air Entraining Admixture" is defined as a material which, when added to a 
concrete mixture in the proper quantity, will entrain uniformly dispersed microscopic 
air bubbles in the concrete mix.  The admixture shall meet the requirements of ASTM 
Designation: C 260 modified as follows:   

(a) The cement used in any series of test shall be either the cement proposed for the 
specific work or a "reference" Type I cement from one mill. 

(b) The air entraining admixture used in the reference concrete shall be Neutralized 
Vinsol Resin. 

(2)  Water-reducing Admixture:   

A "Water-reducing Admixture" is defined as a material which, when added to a 
concrete mixture in the correct quantity, will reduce the quantity of mixing water 
required to produce concrete of a given consistency and required strength.  This 
admixture shall conform to ASTM C 494, Type A. 
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(3)  Accelerating Admixture:   

An "Accelerating Admixture" is defined as an admixture that accelerates the setting 
time and the early strength development of concrete.  This admixture shall conform 
to ASTM C 494, Type C.  The accelerating admixture will contain no chlorides. 

(4)  Water-reducing, Retarding Admixture:   

A "Water-reducing, Retarding Admixture" is defined as a material which, when added 
to a concrete mixture in the correct quantity, will reduce the quantity of mixing water 
required to produce concrete of a given consistency and retard the initial set of the 
concrete.  This admixture shall conform to ASTM C 494, Type D. 

(5)  High-range Water Reducing Admixtures:  

A "High-range Water Reducing Admixture", referred to as a superplasticizer, is 
defined as a synthetic polymer material which, when added to a low slump concrete 
mixture increases the slump without adversely affecting segregation, impermeability 
or durability of the mix.  This admixture shall conform to ASTM C 494, Type F or G. 

(6)  Fly Ash:   

Fly ash used in Portland cement concrete as a substitute for Portland cement or as a 
mineral filler shall comply with TXDOT Materials Specification D-9-8900 and be listed on 
TXDOT's current list of approved fly ash sources. Fly ash obtained from a source using a 
process fueled by hazardous waste  (30 Texas Administrative Code, Section 335.1) shall 
be prohibited.  This applies to any other specification concerning the use of fly ash.  
Contractor shall maintain a record of source for each batch.  Supplier shall certify that no 
hazardous waste is used in the fuel mix or raw materials. 

405S.4 Certification and Product Information 

The Contractor shall submit the name of the admixture proposed and manufacturer's 
certification that the selected admixtures meet the requirements of this item and of ASTM C 
260 and C 494 as applicable.  Admixtures for a mix design shall be of the same brand.  If 
more than one admixture is proposed in the concrete mix, a statement of compatibility of 
components shall accompany certification.  Manufacturer's product literature shall specify 
when in the batching/mixing operation the admixture must be added. 

The Engineer or designated representative may request additional information such as 
infrared spectrophotometry scan, solids content, pH value, etc., for further consideration.  
Any unreported changes in formulation discovered by any of the tests prescribed herein may 
be cause to permanently bar the manufacturer from furnishing admixtures for Owner's work.   

405S.5 Construction Use of Admixtures 

All admixtures used shall be liquid except high-range water reducers which may be a 
powder.  Liquid admixtures shall be agitated as needed to prevent separation or 
sedimentation of solids; however, air agitation of Neutralized Vinsol Resin will not be 
allowed.   



      Current Version: November 13, 2007                    Previous Versions: 05/18/95 

405S  11/13/07 Page 3  Concrete Admixtures 
 

No admixture shall be dispensed on dry aggregates.  Admixtures shall be dispensed at the 
batching site separately, but at the same time as the mixing water.  Only high range water 
reducers may be introduced into the mix at the job site. 

When other admixtures are used with fly ash, the amount of the other admixture to be used 
shall be based on the amount of Portland cement only and not the amount of Portland 
cement and fly ash. 

When high-range water reducers are to be added at the job site, transit mixers shall be 
used.  Admixture manufacturer literature shall indicate recommended mixing methods and 
time for the specific equipment and mix design used.  The transit mix equipment shall not be 
loaded in excess of 63 percent of its rated capacity to ensure proper mixing of the admixture 
at the site.  If during discharging of concrete a change in slump in excess of 30% is noted, 
the remaining concrete shall be rejected unless prior approval was given by the Engineer or 
designated representative to retemper a load with a second charge of admixture.  
Retempering with water shall not be allowed. 

Accelerating admixtures will not be permitted in combination with Type II cement. 

All mixes with air entrainment shall have a minimum relative durability factor of 80 in 
accordance with ASTM C 260.  Dosage of air entrainment admixtures may be adjusted by 
the Contractor to stay within the specified tolerances for air entrainment of Standard 
Specification Item No. 403S, "Concrete for Structures".   

405S.6 Measurement and Payment  

The requirements of this specifications shall not be measured and paid for directly, but shall 
be included in the unit price bid for the item of construction in which this item is used. 
 
End 
 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification Item No. 405S, “Concrete Admixtures”  

City of Austin Standard Specifications 
Designation               Description 
Item No. 403S Concrete for Structures 
 
 
 
American Society for Testing and Materials, ASTM 
Designation Description 
ASTM C260 Air-Entraining Admixtures for Concrete 
ASTM C495 Chemical Admixtures for Concrete 
 
Texas Department of Transportation: Department  Material Specification  
Designation              Description 
DMS-8900  Fly Ash 

RELATED CROSS REFERENCE MATERIALS 
Specification Item No. 405S, “Concrete Admixtures” 
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Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 
Designation           Description 
Item 360  Concrete Pavement 
Item 420  Concrete Structures 
Item 421   Portland Cement Concrete 
Item 427  Surface Finishes for Concrete 
Item 431  Pneumatically Placed Concrete 
Item 437   Concrete Admixtures 
Item 520   Weighing and Measuring Equipment 
Item 522   Portland Cement Concrete Plants 
Item 524   Hydraulic Cement 
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Item No. 406S 
Reinforcing Steel 

406S.1  Description  

This item shall govern furnishing and placement of reinforcing steel, deformed and 
smooth, of the size and quantity indicated on the drawings and in accordance with these 
specifications. 

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text and accompanying tables, the inch-pound units are given 
preference followed by SI units shown within parentheses. 

406S.2  Submittals 

The submittal requirements of this specification item may include: 

A. Evidence that the steel reinforcement producer is included on the TxDoT list of 
approved producing mills 

B. Listing of the size, grade, type and quantity of reinforcing steel proposed for the 
project. 

C. If welding of reinforcing steel is proposed, evidence that carbon equivalent (C.E.) 
of the proposed steel is at least 0.55% with a report of chemical analysis showing 
the percentages of elements necessary to establish C.E.  

D. If epoxy coated steel is proposed, evidence that the steel reinforcement producer 
is included on the TxDoT list of approved epoxy coating applicators 

E. If epoxy coated steel is proposed, written certification that the epoxy-coated 
reinforcing steel meets the requirements of this Item with a copy of the 
manufacturer’s control tests. 

F. When mechanical splices are proposed, the types of couplers proposed for use. 

406S.3 Materials 

A. Approved Mills 

Prior to furnishing reinforcing steel, the producing mills must be included on the list 
of approved producing mills that is maintained by the Construction Division of the 
State of Texas Department of Transportation 

B. Deformed Bars and Wire Reinforcement  
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Unless indicated otherwise on the drawings, Bar reinforcement shall be Grade 60 
and deformed.  Reinforcing steel must conform to one of the following: 

ASTM A615/ 615M, Grades 40 or 60 (300 or 420) 

ASTM A996/ 996M, Type A, Grades 40 or 60 (300 or 420) 

ASTM A996/996M, Type R, Grade 60 (420), permitted in concrete pavement 
only (furnished as straight bars only without bends. Bend tests are not 
required) 

ASTM A706/706M 

In cases where the provisions of this item are in conflict with the provisions of the 
ASTM Designation to which reference is made, the provisions of this item shall 
govern. 

The nominal size, area and weight (mass) of reinforcing steel bars covered by 
these specifications are as follows: 

 

Bar Size Number 

1/8th ins (mm) 

Nominal Diameter, 
inches (mm) 

Nominal Area, 

 Sq. ins. (mm2) 

Weight/Linear Foot 

Lbs. (kg) 

2 (6) 0.250 (6.6) 0.05 (32) 0.167 (.075) 

3 (10) 0.375 (9.5) 0.11 (71) 0.376 (.171) 

4 (13) 0.500 (12.5) 0.20 (127) 0.668 (.303) 

5 (16) 0.625 (15.5) 0.31 (198) 1.043 (.473) 

6 (19) 0.750 (19.0) 0.44 (285) 1.502 (.681) 

7 (22) 0.875 (22.0) 0.60 (388) 2.044 (.927) 

8 (25) 1.000 (25.5) 0.79 (507) 2.670 (2.211) 

9 (29) 1.128 (28.5) 1.00 (641) 3.400 (1.542) 

10 (32) 1.270 (32.0) 1.27 (792) 4.303 (1.952) 

11 (36) 1.410 (36.0) 1.56 (958) 5.313 (2.410) 

14 (43) 1.693 (43.0) 2.25 (1552) 7.65 (3.470) 
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18 (57) 2.257 (57.5) 4.00 (2565) 13.60 (6.169) 

Smooth, round bars shall be designated by size number through a No. 4.  Smooth 
bars above No. 4 shall be designated by diameter in inches. 

C. Smooth Bar and Spiral Reinforcement 

Smooth bars and dowels for concrete pavement must have a minimum yield 
strength of 60 ksi (414 MPa) and meet ASTM A615/615M. Smooth bars that are 
greater in diameter than a No. 3 (10 mm) designation shall conform to ASTM A615 
or meet the physical requirements of ASTM A36. 

Spiral reinforcement shall be either smooth or deformed bars or wire of the 
minimum size or gauge indicated on the drawings.  Bars for spiral reinforcement 
shall comply with ASTM A615 Grade 40(300), ASTM A996, Type A, Grade 40 
(300); or ASTM A675, Grade 80(550), meeting dimensional requirements of ASTM 
A615. Smooth wire shall comply with ASTM A82, and deformed wire shall comply 
with ASTM A496. 

D. Weldable Reinforcing Steel 

Reinforcing steel to be welded must comply with ASTM A706 or have a carbon 
equivalent (C.E.) of at most 0.55%. A report of chemical analysis showing the 
percentages of elements necessary to establish C.E. is required for reinforcing 
steel that does not meet ASTM A706 to be structurally welded. No tack welding will 
be allowed. All welding shall conform to the requirements of AWS D1.1/D1.1M. 

The requirements above do not apply to the following miscellaneous welding 
applications: 

Splicing reinforcing steel to extend bars in the bottom of a drilled shaft; 

Attaching chairs to the reinforcing steel cage of a drilled shaft; 

Armor joints and their supports; 

Screed rail and form hanger supports where permitted on steel units; 

Reinforcing steel to R-bars for lateral stability between prestressed beams, 
spirals, or bands of reinforcing bars in drilled shaft cages; 

Permanent bridge deck forms; 

Steel added in railing when slip-form construction is used; and 

Other similar miscellaneous members that have no load carrying capacity in 
the completed structure. 

E. Welded Wire Fabric  

Wire shall conform to the requirements of the Standard Specifications for Cold-
Drawn Steel Wire for Concrete Reinforcement, ASTM A 82 or A 496.  Wire fabric, 
when used as reinforcement, shall conform to ASTM A 185 or A 497. 
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When wire is ordered by size numbers, the following relation between size number, 
diameter in inches and area shall apply unless otherwise indicated on the 
drawings: 

Size, W Number 

1/100 in2 (mm2) 

Nominal Diameter 

inch (mm) 

Nominal Area,  

sq. inches (mm2) 

31 (200) 0.628 (16.0)  0.310 (200) 

30 (194) 0.618 (15.7) 0.300 (194) 

28 (181) 0.597 (15.2) 0.280 (181) 

26 (168) 0.575 (14.6) 0.260 (168) 

24 (155) 0.553 (14.0) 0.240 (155) 

22 (142) 0.529 (13.4) 0.220 (142) 

20 (129) 0.505 (12.8) 0.200 (129) 

18 (116) 0.479 (12.2) 0.180 (116) 

16 (103) 0.451 (11.5) 0.160 (103) 

14 (90) 0.422 (10.7) 0.140 (90) 

12 (77) 0.391 (9.9) 0.120 (77) 

10 (65) 0.357 (9.1) 0.100 (65) 

8 (52) 0.319 (8.1) 0.080 (52) 

7 (45) 0.299 (7.6) 0.070 (45) 

6 (39) 0.276 (7.0) 0.060 (39) 

5.5 (35) 0.265 (6.7) 0.055 (35) 

5 (32) 0.252 (6.4) 0.050 (32) 

4.5 (29) 0.239 (6.1) 0.045 (29) 
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4 (26) 0.226 (5.7) 0.040 (26) 

3.5 (23) 0.211 (5.4) 0.035 (23) 

3 (19) 0.195 (5.0) 0.030 (19) 

2.5 (16) 0.178 (4.5) 0.025 (16) 

2 (13) 0.160 (4.1) 0.020 (13) 

1.5 (9) 0.138 (3.5) 0.015 (9.7) 

1.2 (8) 0.124 (3.1) 0.012 (7.7) 

1 (6) 0.113 (2.9) 0.010 (6.5) 

0.5 (3) 0.080 (2.0) 0.005 (3.2) 

 

Where deformed wire is required, the size number shall be preceded by D and for 
smooth wire the prefix W shall be shown. 

Welded wire fabric shall be designated as follows: 6 x 12 – W16 x W8, which 
indicates a 6 in. (150 mm) longitudinal wire spacing and 12-in (300 mm) transverse 
wire spacing with smooth No. 16 (103) wire longitudinally and smooth no. 8 (52) 
wire transversely. 

F. Epoxy Coating 

Epoxy coating shall be required as indicated on the drawings. Prior to furnishing 
epoxy-coated reinforcing steel, the epoxy applicator must be included on the list of 
approved applicators that is maintained by the Construction Division of the State of 
Texas Department of Transportation. 

The reinforcing steel shall be epoxy coated in accordance with the following. 

Epoxy Coating Requirements for Reinforcing Steel 

Material Specification 

Bar ASTM A775 or A934 

Wire or Fabric ASTM A884 Class A or B 

Mechanical Coupler As indicated on the drawings 
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Hardware As indicated on the drawings 

 

The epoxy coating material and coating repair material shall comply with TxDoT’s 
DMS-8130, “Epoxy Powder Coating for Reinforcing Steel”. The applicator shall not 
patch more than ¼ inch total length in any foot (20 mm total length in any meter) at 
the applicator’s plant. 

The epoxy-coated reinforcing steel shall be sampled and tested in accordance with 
TxDoT Test Method Tex-739-I, “Sampling and Testing Epoxy Coated Reinforcing 
Steel“. 

The identification of all reinforcing steel shall be maintained throughout the epoxy 
coating and fabrication and until delivery to the project site. 

Written certification that the epoxy-coated reinforcing steel meets the requirements 
of this Item shall be provided along with a copy of the manufacturer’s control tests. 

G. Mechanical Couplers 

When mechanical splices in reinforcing steel bars are indicated on the drawings, 
the following types of couplers may be used: 

Sleeve-filler 

Sleeve-threaded 

Sleeve-swaged, or 

Sleeve-wedge. 

H. Chairs and Supports  

Chairs and Supports shall be steel, precast mortar or concrete blocks cast in molds 
meeting the approval of the Engineer or designated representative of sufficient 
strength to position the reinforcement as indicated on the drawings when 
supporting the dead load of the reinforcement, the weight of the workers placing 
concrete and the weight of the concrete bearing on the steel.  Chairs shall be 
plastic coated when indicated on the drawings. 

Chair Types and Applicable Uses 

Structural or Architectural Elements 
(columns, beams, walls, slabs) 
exposed to weather, not subjected to 
sand blasting, water blasting or 
grinding. 

Galvanized steel or steel chairs with 
plastic coated feet. 
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Structural or Architectural Elements 
exposed to weather and subject to 
sand blasting, water blasting or 
grinding. 

Stainless steel chairs. 

Structural or Architectural Elements 
not exposed to weather or corrosive 
conditions. 

Uncoated steel chairs 

Slabs and grade beams cast on 
grade. 

Steel chairs with a base with 9 inch² 
(58 cm2) minimum area or sufficient 
area to prevent the chair from sinking 
into fill or subgrade.  Precast mortar 
or concrete blocks meeting the 
requirements of this item may be 
used. 

406S.4 Bending  

The reinforcement shall be bent cold, true to the shapes indicated on the drawings.  
Bending shall preferably be done in the shop.  Irregularities in bending shall be cause for 
rejection. Improperly fabricated, damaged or broken bars shall be replaced at no 
additional expense to the City. Damaged or broken bars embedded in a previous 
concrete placement shall be repaired using a method approved by the Engineer or 
designated representative. 

Unless otherwise indicated on the drawings, the inside diameter of bar bends, in terms 
of the nominal bar diameter (d), shall be as follows: 

Bends of 90 degrees and greater in stirrups, ties and other secondary bars that enclose 
another bar in the bend. 

Bar Number in 

1/8th inches (mm) 

 

Diameter 

3, 4, 5 (10, 13, 16) 4d 

6, 7, 8 6d 

All bends in main bars and in secondary bars not covered above. 
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Bar Number in 

1/8th inches (mm) 

 

Diameter 

3 thru 8 (10 thru 25) 6d 

9, 10, 11 (29, 32, 36) 8d 

14, 18 (43, 57) 10d 

406S.5 Tolerances  

Fabricating tolerances for bars shall not be greater than shown on Standard (Detail) 
406S-1. 

406S.6 Storing  

Steel reinforcement shall be stored above the surface of the ground upon platforms, 
skids or other supports and shall be protected as far as practicable from mechanical 
injury and surface deterioration caused by exposure to conditions producing rust.  When 
placed in the work, reinforcement shall be free from dirt, paint, grease, oil or other 
foreign materials.  Reinforcement shall be free from injurious defects such as cracks and 
laminations.  Rust, surface seams, surface irregularities or mill scale will not be cause 
for rejection, provided the minimum dimensions, cross sectional area and tensile 
properties of a hand wire brushed specimen meets the physical requirements for the 
size and grade of steel indicated on the drawings. 

406S.7 Splices  

Splicing of bars, except when indicated on the drawings or specified herein, will not be 
permitted without written approval of the Engineer or designated representative.  No 
substitution of bars will be allowed without the approval of the Engineer or designated 
representative.  Any splicing of substituted bars shall conform to the requirements in the 
Table below. 

Splices not indicated on the drawings will be permitted in slabs not more than 15 inches 
(380 mm) in thickness, columns, walls and parapets. 

Splices will not be permitted in bars 30 feet (9.1 meters) or less in plan length unless 
otherwise approved.  For bars exceeding 30 feet (9.1 meters) in plan length, the 
distance center to center of splices shall not be less than 30 feet (9.1 meters) minus 1 
splice length, with no more than 1 individual bar length less than 10 feet (3 meters).  
Splices not indicated on the drawings, but permitted hereby, shall conform to the Table 
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below.  The specified concrete cover shall be maintained at such splices and the bars 
placed in contact and securely tied together. 

 

Minimum Lap Requirements 

Bar Number in 

1/8th inches 
(mm) 

Uncoated 

Lap Length 

Coated 

Lap Length 

3 (10) 1 foot 4 inches (0.4 meters) 2 foot 0 inches (0.610 meters) 

4 (13) 1 foot 9 inches (0.533 meters) 2 foot 8 inches (0.813 meters) 

5 (16) 2 foot 2 inches (0.660 meters) 3 feet 3 inches (0.991meters) 

6 (19) 2 foot 7 inches (0.787 meters) 3 feet 11 inches (1.194 meters) 

7 (22) 3 feet 5 inches (1.041 meters) 5 feet 2 inches (1.575 meters) 

No. 8 (25) 4 feet 6 inches (1.372 meters) 6 feet 9 inches (2.057 meters) 

No. 9 (29) 5 feet 8 inches (1.727 meters) 8 feet 6 inches (2.591 meters) 

No. 10 (32) 7 feet 3 inches (2.210 meters) 10 feet 11 inches (3.327 meters) 

No. 11 (36) 8 feet 11 inches (2.718 meters) 13 feet 5 inches (4.089 meters) 

 

Spiral steel shall be lapped a minimum of 1 turn.  Bar No. 14 and No. 18 may not be 
lapped. 

Welded wire fabric shall be spliced using a lap length that includes an overlap of at least 
2 cross wires plus 2 inches (50 mm) on each sheet or roll. 

Splices using bars that develop equivalent strength and are lapped in accordance with 
the table above are permitted. 

Welding of reinforcing bars may be used only where indicated on the drawings or as 
permitted herein.  All welding operations, processes, equipment, materials, quality of 
work and inspection shall conform to the requirements indicated on the drawings.  All 
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splices shall be of such dimension and character as to develop the full strength of the 
bar being spliced. 

End preparation for butt-welding reinforcing bars shall be done in the field, except Bar 
No. 6 and larger shall be done in the shop.  Delivered bars shall be of sufficient length to 
permit this practice. 

For box culvert extensions with less than 1 foot (0.3 meters) of fill, the existing 
longitudinal bars shall have a lap with the new bars as shown in the table above.  For 
box culvert extensions with more than 1 foot (0.3 meters) of fill, a minimum lap of 12 
inches (300 mm) will be required. 

Unless otherwise indicated on the drawings, dowel bars transferring tensile stresses 
shall have a minimum embedment equal to the minimum lap requirements shown in the 
table above.  Shear transfer dowels shall have a minimum embedment of 12 inches (300 
mm). 

406S.8  Placement 

Reinforcement shall be placed as near as possible in the position indicated on the 
drawings.  Unless otherwise indicated on the drawings, dimensions shown for 
reinforcement are to the centers of the bars.  In the plane of the steel parallel to the 
nearest surface of concrete, bars shall not vary from plan placement by more than 1/12 
of the spacing between bars.  In the plane of the steel perpendicular to the nearest 
surface of concrete, bars shall not vary from plan placement by more than 1/4 inch (6 
mm).  Cover of concrete to the nearest surface of steel shall be as follows: 

 

 Minimum Cover, 
Inches (mm) 

(a)  Concrete cast against and permanently exposed to 
earth 3 (76 mm) 

(b)  Concrete exposed to earth or weather:  

Bar No. 6 (19) through No. 18 bars (57)  2 (51 mm) 

Bar No. 5 (16), W31 (W200) or D31 (D200) wire 
and smaller 1 ½ (38 mm) 

(c)  Concrete not exposed to weather or in contact with 
ground:  
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Slabs, walls, joists:  

Bar No. 14 (43) and 18 (57) 1 ½ (38mm) 

Bar No. 11 (36) and smaller 1 (25 mm) 

Beams, columns:  

Primary reinforcement, ties, stirrups, spirals 1 ½ (38 mm) 

Shells, folded plate members:  

Bar No. 6 (19) and larger 1 (25 mm) 

Bar No. 5 (16), W31 (W200) or D31 (D200) 
wire, and smaller 1 (25 mm) 

 

Vertical stirrups shall always pass around the main tension members and be attached 
securely thereto.   

The reinforcing steel shall be located accurately in the forms and held firmly in place 
before and during concrete placement by means of bar supports that are adequate in 
strength and number to prevent displacement and to keep the steel at the required 
distance from the form surface. Bars shall be supported by means of approved 
galvanized metal spacers, metal spacers with plastic coated tips, stainless steel 
spacers, plastic spacers or approved precast mortar or concrete blocks when supports 
are in contact with removable or stay-in-place forms.  Bright basic bar supports shall be 
used to support reinforcing steel placed in slab overlays on concrete panels or on 
existing concrete slabs. Bar supports in contact with soil or subgrade shall be approved. 

For bar supports with plastic tips, the plastic protection must be at least 3/32 in. (2.4 mm) 
thick and extend upward on the wire to a point at least ½ in. (12.5 mm) above the 
formwork. 

For approval of plastic spacers on a project, representative samples of the plastic shall 
show no visible indications of deterioration after immersion in a 5 percent solution of 
sodium hydroxide for 120 hours. 

All accessories such as tie wires, bar chairs, supports, or clips used with epoxy-coated 
reinforcement shall be of steel, fully coated with epoxy or plastic. When approved by the 
Engineer or designated representative, plastic supports may also be used with epoxy-
coated reinforcement. 
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All reinforcing steel shall be tied at all intersections, except that where spacing is less 
than 1 foot (300 mm) in each direction, alternate intersections only need be tied.  For 
reinforcing steel cages for other structural members, the steel shall be tied at enough 
intersections to provide a rigid cage of steel.  Mats of wire fabric shall overlap each other 
1 full space as a minimum to maintain a uniform strength and shall be tied at the ends 
and edges. 

Where prefabricated deformed wire mats are specified or if the Contractor requests, 
welded wire fabric may be substituted for a comparable area of steel reinforcing bar 
plan, subject to the approval of the Engineer or designated representative. 

Mortar or concrete blocks shall be cast to uniform dimensions with adequate bearing 
area. A suitable tie wire shall be provided in each block, to be used for anchoring to the 
steel.  Except in unusual cases and when specifically authorized by the Engineer, the 
size of the surface to be placed adjacent to the forms shall not exceed 2 1/2 inches (63.5 
mm) square or the equivalent thereof in cases where circular or rectangular areas are 
provided.  Blocks shall be cast accurately to the thickness required and the surface to be 
placed adjacent to the forms shall be a true plane, free of surface imperfections. The 
blocks shall be cured by covering them with wet burlap or mats for a period of 72 hours. 
Mortar for blocks should contain approximately 1 part hydraulic cement to three parts 
sand. Concrete for blocks should contain 850 pounds of hydraulic cement per cubic yard 
(500 kilograms per cubic meter) of concrete 

Individual bar supports shall be placed in rows at 4-ft (1.22 meters) maximum spacing in 
each direction. Continuous type bar supports shall be placed at 4-ft (1.22 meters) 
maximum spacing. Continuous bar supports shall be used with permanent metal deck 
forms. 

The exposure of the ends of longitudinals, stirrups and spacers used to position the 
reinforcement in concrete pipe and in precast box culverts or storm drains is not a cause 
for rejection. 

Reinforcing steel for bridge slabs, top slabs of direct traffic culverts, and top slabs of 
prestressed box beams at all intersections, except tie only alternate intersections where 
spacing is less than 1 ft. (300 mm) in each direction. 

For steel reinforcing cages for other structural members, reinforcement shall be 
supported and tied in such a manner that a sufficiently rigid cage of steel is provided.  
Fasten mats of wire fabric securely at the ends and edges. If the cage is not adequately 
supported to resist settlement or floating upward of the steel, overturning of truss bars or 
movement in any direction during concrete placement, permission to continue concrete 
placement will be withheld until corrective measures are taken.  Sufficient 
measurements shall be made during concrete placement to insure compliance with the 
above. 

No concrete shall be deposited until the Engineer or designated representative has 
reviewed the placement of the reinforcing steel and all mortar, mud, dirt, etc, shall be 
cleaned from the reinforcement, forms, workers' boots and tools. Do not place concrete 
until authorized by the Engineer or designated representative 
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406S.9 Handling, Placement and Repair of Epoxy-coated Reinforcement Steel  

A. Handling 

Systems for handling coated-reinforcement with padded contact areas shall be 
provided. Handling bands shall be padded to prevent damage to the coating. 
Bundles of coated reinforcement shall be lifted with a strongback, spreader bar, 
multiple supports or a platform bridge. The bundled reinforcement shall be carefully 
transported and stored on protective cribbing.  The coated reinforcement should 
not be dropped or drug during handling. 

B. Construction Methods 

Coated reinforcement shall not be flame-cut but shall be sawn or shear-cut only 
when approved. Cut ends shall be coated as specified in Section C, “Repair of 
Coating”. 

Coated reinforcement steel shall not be welded or mechanically coupled except 
where specifically indicated on the drawings. When welding or coupling is indicated 
on the drawing, the epoxy coating shall be removed at least 6 in. (150 mm) beyond 
the weld limits before welding and 2 in. (50 mm) beyond the limits of the 
mechanical coupler before assembly. After the welding or coupling operation is 
completed the steel shall be cleaned of oil, grease, moisture, dirt, welding 
contamination (slag or acid residue) and rust to a near-white finish. The existing 
epoxy coating shall be examined for damage and any damaged or loose epoxy 
shall be removed to expose sound epoxy coating. 

After cleaning the coated-steel, the splice area shall be coated with epoxy repair 
material to a thickness of 7 to 17 mils (0.18 to 0.43 mm) after curing. A second 
application of the repair material shall be applied to the bar and coupler interface to 
ensure complete sealing of the joint. 

C. Repair of Coating 

The material used for coating repair shall comply with the requirements of this Item 
and ASTM D3963/D3963M, “Specification for Fabrication and Jobsite Handling of 
Epoxy-coated Reinforcing Steel Bars”.  Repairs shall be made in accordance with 
procedures recommended by the manufacturer of the epoxy coating powder. For 
areas to be patched, a minimum coating thickness as required for the original 
coating shall be applied. All visible damage to the coating shall be repaired. 

Sawed and sheared ends, cuts, breaks and other damage shall be promptly 
repaired before additional oxidation occurs.  The areas to be repaired shall be 
cleaned to ensure that they free from surface contaminants. Repairs shall be made 
in the shop or in the field as required. 

406S.10 Measurement  

The measurement of quantities of reinforcement furnished and placed will be based on 
the calculated weight of the steel actually placed as indicated on the drawings, with no 
allowance made for added bar lengths for splices requested by the Contractor nor for 
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extra steel used when bars larger than those indicated on the drawings are used or for a 
higher grade of steel that is substituted with the permission of the Engineer or 
designated representative. Tie wires and supporting devices will not be included in the 
calculated weights.  The calculated weight of bar reinforcement will be determined using 
the theoretical bar weight set forth in this item. 

Measurement required by a change in design will be computed as described above for 
the actual steel required to complete the work. 

406S.11 Payment  
Reinforcing steel will generally not be paid for directly, but shall be included in the unit 
price bid for the items of construction in which the reinforcing steel is used. 

When specified in the contract bid form as a separate pay item, this item shall be paid 
for at the contract unit price bid per pound of "Reinforcing Steel". The unit bid price shall 
include full compensation for all work specified herein including furnishing, bending, 
fabricating, welding and placing reinforcement, for all clips, blocks, metal spacers, ties, 
chairs, wire or other materials used for fastening reinforcement in place and for all tools, 
labor, equipment and incidentals necessary to complete the work. 

Payment, when included as a contract pay item, will be made under: 

Pay Item No. 406S-RC:  Reinforcing Steel -  Per Pound. 

Pay Item No. 406S-ERC:  Epoxy-Coated Reinforcing Steel -  Per Pound. 

 

END 
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SPECIFIC CROSS REFERENCE MATERIALS 

Standard Specification Item 406S, “Reinforcing Steel” 
 

American Society for Testing and Materials, ASTM 

Designation Description 

ASTM A 36/A 36M Carbon Structural Steel 

ASTM A 82 Steel Wire, Plain, for Concrete Reinforcement 

ASTM A 185 Steel Welded Wire Fabric, Plain, for Concrete Reinforcement 

ASTM A 496 Steel Wire, Deformed, for Concrete Reinforcement 

ASTM A 497 Steel Welded Wire Fabric, Deformed, for Concrete Reinforcement 

ASTM A 615/A 615M Deformed and Plain Billet-steel Bars for Concrete 
Reinforcement 

ASTM A 675/A 675M Steel Bars, Carbon, Hot-Wrought, Special Quality, 
Mechanical Properties 

ASTM A 706/A 706M Low- Alloy Steel Deformed and Plain Bars for Concrete 
Reinforcement 

ASTM A 775/A 775M Epoxy-Coated Reinforcing Steel Bars 

ASTM A 884/A 884M Epoxy-Coated Steel Wire and Welded Wire Fabric For 
Reinforcement 

ASTM A 934/A 934M Epoxy-Coated Prefabricated Reinforcing Steel Bars 

ASTM A 996/A 996M Rail-Steel and Axle-Steel Deformed Bars for Concrete 
Reinforcement 

ASTM D3963/D3963M Fabrication and Jobsite Handling of Epoxy-coated 
Reinforcing Steel Bars 

 

Texas Department of Transportation: Manual of Testing Procedures 
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Designation Description 

Tex-739-I Sampling and Testing Epoxy Coated Reinforcing Steel 

 

City of Austin Standard (Details) 

Designation Description 

Standard 406S-1 Reinforced Steel Tolerances 

 

Texas Department of Transportation: Departmental Material Specifications 

Designation Description 

DMS 8130 Epoxy Powder Coating for Reinforcing Steel 

 

American Welding Society 

Designation Description 

AWS D1.1/D1.1M Structural Welding Code 

 

RELATED CROSS REFERENCE MATERIALS 
Standard Specification Item 406S, “Reinforcing Steel” 

 

City of Austin Standard Specification Items 

Designation  Description 

Item No. 360  Concrete Pavement 

Item No. 403S  Concrete for Structures 

Item No. 410S  Concrete Structures 

Item No. 414S  Concrete Retaining Walls 
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Item No. 420S   Drilled Shaft Foundations 

Item No. 830S          Traffic Signal Controller Foundation 

Item No. 831S          Traffic Signal Drilled Shaft Foundation 

 

Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 

Designation           Description 

Item No. 360  Concrete Pavement 

Item No. 420  Concrete Structures 

Item No. 421   Hydraulic Cement Concrete 

Item No. 422  Reinforced Concrete Slab 

Item No. 423  Retaining Walls 

Item No. 440 Reinforcing Steel 
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Item No. 408S 
Concrete Joint Materials 

408S.1 Description  

This item shall govern the furnishing and placing of all longitudinal, transverse 
contraction and expansion joint material in concrete work as herein specified in the 
various items of these specifications as indicated or as directed by the Engineer or 
designated representative. 
 
This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text and accompanying tables, the inch-pound units are given 
preference followed by SI units shown within parentheses. 

408S.2 Submittals  

 The submittal requirements of this specification item include: 
 
 A. Type and manufacturer of all joint materials proposed for use. 
 

B. Technical data indicating that proposed products meet the requirements 
     specified herein. 

408S.3  Materials 

(1)  Preformed Asphalt Board 
 

Preformed asphalt board formed from cane or other suitable fibers of a cellular 
nature securely bound together and uniformly impregnated with a suitable asphaltic 
binder and meeting the requirements of the Standard Specifications for Preformed 
Expansion Joint Filler for Concrete (Bituminous Type), ASTM D 994. 

(2)  Preformed Nonbituminous Fiber Material  

Preformed nonbituminous fiber material shall meet the requirements of the 
Standard Specifications for the Preformed Expansion Joint Filler for Concrete 
Paving and Structural Construction, ASTM D 1751, except that the requirements 
pertaining to bitumen content, density and water absorption shall be voided. 

(3)  Boards  

Boards obtained from Redwood timber, of sound heartwood, free from sapwood, 
knots, clustered birdseye, checks and splits.  Occasional sound or hollow birdseye, 
when not in clusters, will be permitted provided the board is free from any other 
defects that will impair its usefulness as a joint filler. 

(4)  Joint Sealer (Concrete Pavement) 

This material shall be a one part low modulus silicone especially designed to cure at 
ambient temperatures by reacting with moisture in the air and shall have the 
following properties: 

 
As Supplied 

Color Gray 
Flow, MIL-2-8802D Sec. 4.8.4 0.2 maximum 
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Working Time, minutes 10 
   Tack-Free Time at 77°F  2F (25°C  -1.66°C)  Min.  
   MIL-2-8802D Sec.4.8.7 

60 

Cure time, at 77°F (25°C), days 7-14 
Full Adhesion, days 14-21 
As Cured---after 7 days at 77°F (25°C) and 40% RH  

Elongation, percent minimum 1200 
Durometer Hardness, Shore A, points ASTM 2240 15 
Joint Movement Capability, percent +100/-50 
Tensile Strength, maximum elongation,psi (kPa) 100 (689) 
Peel Strength, psi (kPa) 25 (172) 

 
The joint sealer shall adhere to the sides of the concrete joint or crack and shall be 
an effective seal against infiltration of water and incompressibles.  The material 
shall not crack or break when exposed to low temperature. 

(5)  Backer Rod 

Backer Rod shall be expanded closed cell polyethylene foam compatible with 
sealant.  No bond or reaction shall occur between rod and sealant.  Backer Rod 
shall be of sufficient width to be in compression after placement and shall be used 
with joint sealer. 

(6)  Joint Sealing Material 

Joint Sealing Material for other than pavement use may be a two-component, 
synthetic polymer or cold-pourable, self leveling type meeting the following 
requirements: 

The material shall adhere to the sides of the concrete joint or crack and shall form 
an effective seal against infiltration of water and incompressibles.  The material 
shall not crack or break when exposed to low temperatures.  Curing is to be by 
polymerization and not by evaporation of solvent or fluxing of harder particles.  It 
shall cure sufficiently at an average temperature of 77°F 3°F (25°C  -1.66°C) so 
as not to pick up under wheels of traffic in a maximum of 3 hours. 

Performance Requirements: 
 

When tested in accordance with Test Method Tex-525-C, the joint sealing 
material shall meet the above curing times and the requirements as follows: 

It shall be of such consistency that it can be mixed and poured or mixed and 
extruded into joints at temperatures above 60°F (1.66°C). 

Penetration 77°F  (25°C), 150 gm. Cone, 5 sec., max.-cm 0.90 
Bond and Extension 75%, 0F, 5 cycles:     
          Dry Concrete Blocks 

 
Pass 

Wet Concrete Blocks Pass 
Steel Blocks (Primed if specified by manufacturer) Pass 

Flow at 200 °F (93°C) None 
Water content % by weight, max. 5.0 
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Resilience:  
 Original sample min. % (cured) 50 
 Oven-aged at 158°F  (70°C) min. % 50 

For Class 1-a material only, Cold Flow (10 minute) None 
 

(7)  Rebonded Recycled Tire Rubber 

 This material consists of granular particles of rubber, made by grinding automobile and 
truck tires, securely bound together by a synthetic resin or plastic binder. The filler must 
be molded into sheets of the required dimensions, which meet the testing requirements 
of both ASTM D 1751 and ASTM D 1752, except that the requirements for asphalt 
content and expansion are waived. The density of the material must be at least 30 lb/ft 3 
(440kg/m3). 

 

408S.4  Construction Methods  

The Contractor shall install "Concrete Joint Materials" which will function as a compatible 
system.  Joint sealer shall not be placed where a bond braker is present. 
 
Asphalt, Redwood board or other materials used shall extend the full depth of the 
concrete and shall be perpendicular to the exposed face.  All joints shall be shaped to 
conform to the contour of the finished section in which they are installed.  All material 
shall be a minimum of 1/2 inch (12.5 mm) thick or as indicated.  Wood materials shall be 
anchored to the adjacent concrete to permanently hold them in place.  Joint sealer shall 
be installed in accordance with the manufacturer's recommendations. 

The material used for side walk expansion joints shall conform to No. 3 above, unless 
otherwise indicated. 

The material used for curb and gutter expansion joints filler shall conform to any of the 
above, except when placed adjacent to concrete pavement, the joint material shall 
match the pavement joint material. 

408S.5   Measurement and Payment  

No additional compensation will be made for materials, equipment or labor required by 
this item, but shall be included in the unit price bid for the item of construction in which 
this item is used. 
 
End 

 
 
 
 

SPECIFIC Cross Reference Materials 
Standard Specification Item No. 408S, " Concrete Joint Materials” 

 

American Society for Testing and Materials (ASTM) 
Designation               Description 

 D 994   Specification for Preformed Expansion Joint Filler for Concrete 
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    (Bituminous Type) 
 D 1751   Specification for Preformed Expansion Joint Filler for Concrete 
    Paving and Structural Construction (Nonextruding and Resilient 
    Bituminous Types) 
 D 1752   Specification for Preformed Sponge Rubber and Cork Expansion 
    Joint Fillers for Concrete Paving and Structural Construction 
 D 2240   Standard Test Method for Rubber Property-Durameter Hardness  

Texas Department of Transportation: Manual of Testing Procedures 
Designation Description 

 Tex-525-C  Tests for Asphalt and Concrete Joint Sealers 
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Item No. 409S 
Membrane Curing 

409S.1 Description  

This item shall govern curing concrete pavement, concrete base, pavement, curbs, gutters, 
retards, sidewalks, driveways, medians, islands, concrete riprap, cement stabilized riprap, 
concrete structures and other concrete as indicated by applying an impervious liquid 
membrane forming material. 
 
This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text and accompanying tables, the inch-pound units are given preference 
followed by SI units shown within parentheses. 

409S.2 Submittals  

The submittal requirements of this specification item include: 
 
A. Type and manufacturer for all membrane curing materials proposed. 
 
B. Proposed curing procedures. 

409S.3 Material  

The liquid forming membrane curing compound shall comply with the "Standard 
Specification for Liquid Membrane-forming Compounds for Curing Concrete", ASTM C 309, 
Type 1-D clear or translucent, with fugitive dye or Type 2 white pigmented.  The material 
shall have a minimum flash point of 80°F (26.7°C) when tested by the "Pensky-Martin 
Closed Cup Tester", ASTM D 93. 

It shall be of such consistency that it can be satisfactorily applied as a fine mist through an 
atomizing nozzle by means of approved pressure spraying equipment at atmospheric 
temperatures above 40° F (4.4°C). 

It shall be of such nature that it will not produce permanent discoloration of concrete 
surfaces nor react deleteriously with the concrete or its components.   Type 1 compound 
shall contain a fugitive dye that will be distinctly visible not less than 4 hours nor more than 
7 days after application. 

Type 2 compound shall not settle out excessively or cake in the container and shall be 
capable of being mixed to a uniform consistency by moderate stirring and shall exhibit a 
daylight reflectance of not less than 60 percent of that of magnesium oxide when tested as 
indicated. 

The compound shall produce a firm, continuous, uniform moisture impermeable film, free 
from pinholes and shall adhere satisfactorily to the surfaces of damp concrete.  When 
applied to the damp concrete surface at the rate of coverage indicated, the compound shall 
dry to the touch in not more than 4 hours and shall not be tacky or track off concrete after 
12 hours. 
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It shall adhere to horizontal and vertical surfaces in a tenacious film and shall not run off or 
show an appreciable sag, disintegrate, check, peel or crack during the required curing 
period. 

Under traffic, the compound shall not pick up or peel and shall gradually disintegrate from 
the surface. 

The compound shall be delivered to the job only in the manufacturer's original containers, 
which shall be clearly labeled with the manufacturer's name, the trade name of the material 
and a batch number or symbol with which test samples may be correlated. 

The water retention test shall be in accordance with the following: 

 
Percentage loss shall be defined as the water lost after the application of the curing 
material was applied.  The permissible percentage moisture loss (at the rate of coverage 
specified herein) shall not exceed the following: 

 
24 hours after application 2 percent 
72 hours after application 4 percent 
 

409S.4 Construction Methods  

The membrane curing compound shall be applied after the surface finishing has been 
completed and immediately after the free surface moisture has disappeared.  The surface 
shall be sealed with a single uniform coating of the specified type of curing compound 
applied at the rate of coverage recommended by the manufacturer and directed by the 
Engineer or designated representative, but not less than 1 gallon per 180 square feet (3.8 
liters per 16.7 square meters) of area.  The Contractor shall provide satisfactory means and 
facilities to properly control and check the rate of application of the compound. 

The compounds shall not be applied before the surface has become dry, but shall be 
applied just after free moisture has disappeared. 

The compound shall be thoroughly agitated during its use and shall be applied by means of 
approved mechanical power pressure sprayers for street and bridge applications.  The 
sprayers used to apply the membrane to concrete exposed surfaces shall travel at a 
uniform speed along the forms and be mechanically driven.  The equipment shall be of 
such design that it will insure uniform and even application of the membrane material.  The 
sprayers shall be equipped with satisfactory atomizing nozzles.  On small miscellaneous 
items or on interim bridge deck curing will the Contractor be permitted to use hand-
powered spray equipment.  For all spraying equipment, the Contractor shall provide 
facilities to prevent the loss of the compound between the nozzle and the concrete surface 
during the spraying operations. 

At locations where the coating shows discontinuities, pinholes or other defects or if rain 
falls on the newly coated surface before the film has dried sufficiently to resist damage, an 
additional coat of the compound shall be applied immediately at the same rate of coverage 
specified herein. 



Current Version: November 13, 2007                    Previous Versions: 12/03/86 
 

409S       11/13/07         Page 3            Membrane Curing 

To insure proper coverage, the Engineer or designated representative shall inspect all 
treated areas after application of the compound for the period of time designated in the 
specification for curing, either for membrane curing or for other methods.  Dry areas are 
identifiable because of the lighter color of dry concrete as compared to damp concrete.  All 
suspected areas shall be tested by placing a few drops of water on the suspected areas.  If 
the water stands in rounded beads or small pools which can be blown along the surface of 
the concrete without wetting the surface, the water impervious film is present.  If the water 
wets the surface of the concrete as determined by obvious darkening of the surface or by 
visible soaking into the surface, no water-impervious film is present.  Should the foregoing 
test indicate that any area during the curing period is not protected by the required water-
impervious film an additional coat or coats of the compound shall be applied immediately 
and the rate of application of the membrane compound shall be increased until all areas 
are uniformly covered by the required water-impervious film. 

The compounds shall not be applied to a dry surface and if the surface of the concrete has 
become dry, it shall be thoroughly moistened prior to the application of the membrane by 
fogging or mist application.  Sprinkling or coarse spraying will not be allowed. 

When temperatures are such as to warrant protection against freezing, curing by this 
method shall be supplemented with an approved insulating material capable of protecting 
the concrete for the specified curing period. 

If at any time there is reason to believe that this method of curing is unsatisfactory or is 
detrimental to the work, the Contractor, when notified, shall immediately cease the use of 
this method and shall change to curing by one of the other methods specified under this 
contract. 

Curing compounds shall be compatible with the adhesion of toppings or overlays where 
curing has been applied to the concrete base surface in order to assure adequate bond. 

When forms are stripped before the 4 minimum curing days have passed, curing shall 
continue by an approved method. 

409S.5 Measurement and Payment  

Membrane curing will not be measured for payment.  The work and materials prescribed 
herein will not be paid for directly, but shall be included in the unit price bid for the item of 
construction in which these materials are used. 
 
 
End 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification Item No. 409S, “Membrane Curing” 

American Society for Testing and Materials (ASTM) 
Designation               Description 

 C 309   Liquid Membrane-forming Compounds for Curing Concrete 
 D 93   Pensky-Martin Closed Cup Tester  
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RELATED CROSS REFERENCE MATERIALS 
Specification Item No. 409S, “Membrane Curing”  

Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 
Designation           Description 
Item 360  Concrete Pavement 
Item 420  Concrete Structures 
Item 421   Portland Cement Concrete 
Item 427  Surface Finishes for Concrete 
Item 431  Pneumatically Placed Concrete 
Item 437   Concrete Admixtures 
Item 520   Weighing and Measuring Equipment 
Item 522   Portland Cement Concrete Plants 
Item 524   Hydraulic Cement 
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Item No. 410S 
Concrete Structures 

410S.1  Description  

This item shall govern the construction of all types of structures involving the use of structural 
concrete, except where the requirements are waived or revised by other governing 
specifications. 

All concrete structures shall be constructed in accordance with the design requirements and 
details indicated on the drawings, in conformity with the pertinent provisions of the items 
contracted for, the incidental items referred to and in conformity with the requirements herein. 
 
This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text and accompanying tables, the inch-pound units are given preference followed by 
SI units shown within parentheses. 

410S.2  Submittals 

 The submittal requirements of this specification item may include: 

Appropriate mix designs for class of concrete for each type of structure or unit; 
Appropriate mortar and grout mix designs; 
Product name, description, technical information and supplier of any acrylic-polymer latex 

admixture; 
Type, supplier and certified test results for expansion joint materials; 
Type of waterstop and confirmation that the product conforms to TxDoT DMS-6160; 
Type and manufacturer of proposed evaporation retardant and confirmation that it meets the 

requirements of test results for TxDoT DMS-4650; 
Type and manufacturer of proposed chemical admixtures and confirmation that it meets the 

requirements of test results for TxDoT DMS-4640; 
Type and manufacturer of proposed curing admixtures and confirmation that it meets the 

requirements of test results for TxDoT DMS-4640; 
Type and manufacturer of proposed chemical admixtures and confirmation that it meets the 

requirements of test results for TxDoT DMS-4640; 
Type and manufacturer of proposed epoxy and/or adhesives and confirmation that it meets 

the requirements of test results for TxDoT DMS-6100; 
Reinforcing steel shall conform to Standard Specification Item No. 406S, “Reinforcing Steel”. 

Contractors formwork plan for placing and consolidating concrete around wall penetrations 
and at locations designated as having congested reinforcing steel. 

410S.3  Materials 

A. Concrete  
 

Concrete shall conform to Item No. 403S, "Concrete for Structures". 
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The class of concrete for each type of structure or unit shall be as indicated on the 
drawings or by pertinent governing specifications. 

B. Grout or Mortar 

When required or shown on the drawings, mortar and grout consisting of 1 part 
hydraulic cement and 2 parts sand with sufficient water to provide the desired 
consistency shall be provided. Mortar shall be provided with a consistency that can be 
handled easily and spread by a trowel. Grout shall be provided with a consistency 
that will flow into and completely fill all voids. 

C. Latex 

When required an acrylic-polymer latex admixture (acrylic resin emulsion in 
accordance with TxDoT DMS-4640, “Chemical Admixtures for Concrete”) suitable for 
producing polymer-modified concrete or mortar shall be provided. The latex shall not 
be allowed to freeze. 

The following information shall be submitted for latex: 

Name and information of company contact personnel, 
Product name and polymer description, and 
The latex shall meet the following requirements. 

Table 1:   LATEX ADDITIVE REQUIREMENTS 
Property Value 

Total Solids, minimum, percent 47 
PH 9.0 to 11.0 
Brookfield viscosity (# 1 spindle @ 10 rpm),

mPas, maximum 
60 

Butadiene Content, percent 30 to 40 
Freeze-thaw stability, 2 cycles. maximum 0.1 

Specification targets and production tolerances shall also be provided for the 
following properties. 

1. viscosity (including test method and temperature reference), 
2. percent solids, 
3. pH, 
4. specific gravity, and 
5. styrene/butadiene ratio. 

D. Reinforcing Steel 

Reinforcing steel shall conform to Standard Specification Item No. 406S, “Reinforcing 
Steel”. 

E.  Expansion Joint Material 

The expansion joint material shall conform to the requirements of TxDoT DMS-6310, 
“Joint Materials and Fillers”. 
 
1.   Preformed Fiber Sheets 
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Unless otherwise indicated on the drawings preformed bituminous fiber material 
shall be provided. The preformed fiber material shall conform to the dimensions 
indicated on the drawings. Preformed fiber sheets shall meet the requirements of 
ASTM D-1751, “Preformed Expansion Joint Filler for Concrete Paving and 
Structural Construction (Nonextruding and Resilient Bituminous Types). The 
requirements related to bitumen content, density and water absorption shall not 
apply to nonbituminous materials.  

2.  Joint Sealing Material 
Unless otherwise indicated on the drawings a Class 4, 5 or 7 low-modulus silicone 
sealant shall be provided that conforms to the requirements of TxDoT DMS-6310, 
“Joint Sealants and Fillers”. 

3. Timber Boards 

Timber boards shall be made from redwood or cypress and must be free from 
sapwood, knots, clustered bird’s eye, checks and splits. When oven dried at 230oF 
(110oC) to a constant weight (mass), the density of the board shall be between 20 
and 35 lbs. Per cubic foot (between 320 and 560 kgs per cubic meter) 

4.   Asphalt Board 
Asphalt Board shall conform to the dimensions indicated on the drawings and shall 
meet the description, general requirements and distortion testing of ASTM D-994, 
“Preformed Expansion Joint Filler for Concrete (bituminous Type)”.  

5.   Rebonded Neoprene Filler Sheet  
Rebonded neoprene filler shall consist of ground closed cell neoprene particles, 
rebonded and molded into sheets of uniform thickness of the dimensions indicated 
on the drawings. These sheets shall meet the requirements of ASTM D-1752, Type 
I. 
 
The manufacturer shall furnish the Engineer or designated representative with 
certified test results as to the compliance with the above requirements. 

F.  Waterstop  

Unless otherwise indicated on the drawings, rubber waterstops or Polyvinyl Chloride 
(PVC) waterstops that conform to TxDoT DMS-6160, “Waterstops, Nylon Reinforced 
Neoprene Sheet, and Elastomeric Pads” shall be provided. 
 

G. Evaporation Retardants 
 

Evaporation retardants shall conform to the requirements of TxDoT DMS-4650, 
“Hydraulic Cement Concrete Curing Materials and Evaporation Retardants”. The 
evaporation retardant must be a commercially available monomolecular film 
compound. The evaporation retardant shall have no adverse effect on the cement 
hydration process or the concrete and shall reduce surface moisture evaporation from 
the concrete when performing concrete operations in direct sun, wind, high 
temperatures, or low relative humidity. The producer of the evaporation retardant shall 
certify that it meets these specified requirements. 

H.  Curing Materials  

1. Liquid Membrane Forming compounds  
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Liquid Membrane Forming compounds shall conform to the requirements of TxDoT 
DMS-4650, “Hydraulic Cement Concrete Curing Materials and Evaporation 
Retardants”. The compound shall be applied to damp concrete as a fine mist 
through atomizing nozzles at a wet film thickness of 8 to 9 mils (200 to 230 µm). 
The liquid membrane-forming compound must not react deleteriously with concrete 
or its components. It must produce a firm, continuous, uniform moisture-
impermeable film that is free of pinholes, cracks, or other film defects. It must also 
exhibit satisfactory adhesion. 

 
The consistency must be such that the compound can be applied satisfactorily by 
conventional or airless spray at atmospheric and material temperatures above 40oF 
(5oC) without thinning. When applied at the manufacturer's recommended 
thickness, not less than 8 mils (200 µm) wet, to vertical surfaces of damp concrete, 
the compound must not run off or appreciably sag. The liquid membrane-forming 
compound must not disintegrate, check, peel, or crack during the required curing 
period. It must not peel or pick up under traffic, and must disappear from the surface 
of the cured concrete by gradual disintegration. 

2.  Cotton Mats 

 Cotton mats shall consist of a filling material of cotton “bat” or “bats” [at least 12 
oz. Per square yard (400 grams per square meter)] completely covered with 
unsized cloth [at least 6 oz. Per square yard (200 grams per square meter)] 
stitched longitudinally with continuous parallel rows of stitching spaced at less 
than 4 in. (100 mm), or tuft both longitudinally and transversely at intervals less 
than 3 in. (75 mm). 

 The cotton mats shall be free from tears and in good general condition. A flap at 
least 6 in. (150 mm) wide with two (2) thicknesses of the covering that extends 
along one side of the mat shall be provided. 

3.  Polyethylene Sheeting 

The polyethylene sheeting shall be at least 4 mils thick (0.1 mm) and free from 
visible defects. Clear or opaque white sheeting shall be provided when the ambient 
temperature during curing exceeds 60oF (15oC) or when applicable to control 
temperature during mass pours. 

4.  Burlap-Polyethylene Mats 

 The burlap-polyethylene mats shall be made from burlap impregnated on 1 side 
with a film of opaque white-pigmented polyethylene, free from visible defects. The 
laminated mats shall have at least 1 layer of an impervious material such as 
polyethylene, vinyl plastic, or other acceptable material (either as a solid sheet or 
impregnated into another fabric) and shall be free of visible defects. 

I.  Chemical Admixtures 

Chemical admixtures including water reducing, placticizers and air entrainment shall 
conform to TxDoT DMS-4640, “Chemical Admixtures for Concrete”  Calcium chloride 
shall not be used. Admixtures shall be included in the prequalified concrete admixtures 
list maintained by TxDot’s Construction Division. 

J.  City of Austin Survey Monuments  
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The Public Works Department may furnish permanent survey monuments to be cast 
in concrete as indicated on the drawings or as directed by the Engineer or designated 
representative. 

K.   Epoxy 

 Unless indicated otherwise on the drawings, epoxy materials shall conform to TxDoT 
DMS-6100, “Epoxy and Adhesives”. 

410S.4  General Requirements  

Before starting work, the Contractor shall inform the Engineer or designated 
representative fully of the construction methods the Contractor proposes to use, the 
adequacy of which shall be subject to the review by the Engineer or designated 
representative.  Drawings for forms and falsework for piers and superstructure spans over 
20 feet (6 meters) long, bracing systems for girders when the overhang exceeds 3 ft. 6 in. 
(1 meter) and for all bridge widening details shall be submitted to the Engineer or 
designated representative for review, if requested.  Similar drawings shall be submitted for 
other units of the structure, if requested by the Engineer or designated representative.  
The drawings shall be prepared on standard 22 inch by 36-inch (550mm by 900 mm) 
sheets and shall show all essential details of the proposed forms, falsework and bracing to 
permit a structural analysis.  Four sets of such drawings will be required. 

Concurrence on the part of the Engineer or designated representative in any proposed 
construction methods, approval of equipment or of form and falsework drawings does not 
relieve the Contractor of the responsibility for the safety or correctness of the Contractor’s 
methods, adequacy of equipment or from carrying out the work in full accordance with the 
contract. 

Unless otherwise indicated on the drawings, the requirements in the succeeding 
paragraphs shall govern the time sequence in which construction operations may be 
carried on and for the opening of completed structures to traffic: 

Superstructure members, forms, falsework or erection equipment shall not be placed on 
the substructure before the concrete therein has attained a 3000 psi (20.7 MPa) 
compressive strength. 

Storage of materials on completed portions of a structure will not be permitted until all 
curing requirements for those particular portions have been met. 
  
No forms shall be erected on concrete footings supported by piling or drilled shafts until 
the concrete therein has attained a minimum compressive strength of 2500 psi (17.2 
MPa).  Such work may begin on spread footings after the therein has aged at least 2 
curing days.  Concrete may be placed as soon as the forms and reinforcing steel are 
approved by the Engineer or designated representative. 

The support of tie beam and/or forms by falsework placed on previously placed tie beams 
is permissible provided such beams have attained 3000 psi (20.7 MPa) compressive 
strength, curing requirements are completed and the beams are properly supported to 
eliminate stresses not provided for in the design. 
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Bridges and direct traffic culverts shall not be opened to construction traffic or to the 
traveling public until authorized by the Engineer or designated representative in 
accordance with the following: 

Authorization may be given after the last slab concrete has been in place at least 14 days 
for light construction traffic not to exceed a 3/4-ton (0.68 Mg) vehicle. 

Authorization to place embankments to allow normal construction traffic and when 
necessary to the traveling public, may be given after the last slab concrete has been in 
place 30 days or when the minimum compressive strength (fc’) has reached the 28 day 
strength conforming to Item No. 403S, "Concrete for Structures" or as indicated on the 
drawings. 

410S.5    Drains  

Weep holes and roadway drains shall be installed and constructed as indicated on the 
drawings. 

410S.6  Expansion Joints  

Joints and devices shall be used to provide for expansion and contraction of concrete slabs 
and shall be constructed as indicated on the drawings. 

The bearing area under the expansion ends of concrete slabs and slab and girder spans 
shall be given a steel trowel finish and finished to the exact grades required on the 
drawings.  The material used to separate expansion surfaces shall be as indicated on the 
drawings and placed so that concrete or mortar cannot be subsequently worked around or 
under it. The bridging of concrete or mortar around expansion joint material in bearings and 
expansion joints shall be prevented. 

Concrete adjacent to armor joints and finger joints shall be placed carefully to avoid 
defective anchorage and porous or honeycombed concrete in such areas. 

All open joints and joints to be filled with expansion joint material shall be constructed using 
forms adaptable to loosening or early removal.  To avoid expansion or contraction damage 
to the adjacent concrete, these forms shall be loosened as soon as possible after final 
concrete set to permit free movement of the span without requiring full form removal. 

Preformed fiber joint material or other material indicated shall be used in the vertical joints 
of the roadway slab, curb, median or sidewalk.  The top 1-inch (25 mm) thereof shall be 
filled with joint sealing material, as specified herein.  The sealer shall be installed in 
accordance with Standard Specification Item No. 413S, “Cleaning and/or Sealing Joints 
and Cracks (PC Concrete)” and the manufacturer’s recommendations. 

Prior to placing the sealing material, the vertical faces of the joint shall be cleaned of all 
laitance by sandblasting or by mechanical routing.  Cracked or spalled edges shall be 
repaired.  The joint shall be blown clean of all foreign material and sealed. 

Where preformed fiber joint material is used, it shall be anchored to the concrete on one 
side of the joint by light wire or nails to prevent the material from falling out. 
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Finished joints shall conform to the drawing details with the concrete sections completely 
separated by the specified opening or joint material. 

Soon after form removal and where necessary after surface finishing, all projecting 
concrete shall be removed along exposed edges to secure full effectiveness of the 
expansion joints. 

410S.7  Construction Joints  

The joint formed by placing plastic concrete in direct contact with concrete that has attained 
its initial set shall be deemed a construction joint.  The term monolithic placement shall be 
interpreted to mean that the manner and sequence of concrete placing shall not create 
construction joints. 

Construction joints shall be of the type and at the locations indicated on the drawings.  
Additional joints will not be permitted without written authorization from the Engineer or 
designated representative and when authorized, shall have details equivalent to those 
indicated for joints in similar locations. 

Unless otherwise provided, construction joints shall be square and normal to the forms.  
Bulkheads shall be provided in the forms for all joints, except when horizontal.  All vertical 
construction joints shall be chamfered.  All horizontal construction joints shall be routed or 
grooved. 

Construction joints requiring the use of joint sealing material shall be as indicated on the 
drawings or as directed by the Engineer or designated representative.  The material will be 
indicated on the drawings without reference to joint type.  

A concrete placement terminating at a horizontal construction joint shall have the top 
surface roughened thoroughly as soon as practicable after initial set is attained.  The 
surfaces at bulkheads shall be roughened as soon as the forms are removed. 

The hardened concrete surface shall be thoroughly cleaned of all loose material, laitance, 
dirt or foreign matter and saturated with water so it is moist when placing fresh concrete 
against it.  Remove all free water and moisten the surface before concrete or bonding grout 
is placed against it. Forms shall be drawn tight against the existing concrete and the joint 
surface flushed with grout just prior to placing the fresh concrete. 
 
The joint surface shall be coated with bonding mortar, grout, epoxy or other material as 
indicated on the drawings or other items. A Type V epoxy shall be provided in accordance 
with TxDoT DMS-6100, “Epoxies and Adhesives” for bonding fresh concrete to hardened 
concrete. The epoxy shall be placed on a clean dry surface and the fresh concrete shall be 
placed while the epoxy is still tacky.  Bonding mortar or grout shall be placed on a surface 
that is saturated surface dry and the concrete shall be placed before the bonding mortar or 
grout dries. Other bonding agents shall be placed in accordance with the manufacturer’s 
recommendations. 
 

410S.8 Foundation and Substructure 
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Excavation for foundations and substructure shall conform to Standard Specification Item 
No. 401S, "Structural Excavation and Backfill". 

Concrete for foundation seals, unless otherwise indicated on the drawings, shall be Class 
C Concrete with a coarse aggregate grade of 2, 3, 4 or 5 and placed in accordance with the 
requirements herein.  The top of the completed seal shall not vary from plan grade or the 
grade established by the Engineer or designated representative. 

Where a concrete seal is indicated on the Drawings, the design will be based on the normal 
water elevation as indicated on the Drawings.  If the foundation concrete can be placed in 
the dry at the time of construction, the seal will not be required.  If additional seal is 
necessary for the conditions existing during the time of construction, its thickness shall be 
increased as deemed necessary by the Contractor and at the Contractor’s expense.  If the 
conditions existing at the time of construction require a seal for placing the foundation 
concrete in the dry and none is indicated on the Drawings, the Contractor shall place an 
adequate seal at the Contractor’s expense. 

The seal shall be allowed to set for at least 36 hours before the caisson or cofferdam is 
dewatered, after which the top of the seal shall be cleaned of all laitance or other soft 
material and all high spots exceeding the above limitation shall be cut off and removed. 

410S.9 Falsework  

The Contractor is totally responsible for all falsework.  The Contractor shall design and 
construct it to safely carry the maximum anticipated loads and to provide the necessary 
rigidity.  Details of falsework construction shall be subject to review by the Engineer or 
designated representative, but Engineer's review shall in no way relieve the Contractor of 
responsibility of the adequacy and safety of the falsework design. 

All timber used in falsework centering shall be sound, in good condition and free from 
defects which will impair its strength.  When wedges are used to adjust falsework to 
desired elevations, they shall be used in pairs to insure even bearing. 

Sills or grillages shall be large enough to support the superimposed load without settlement 
and unless founded on solid rock, shale or other hard materials, precautions shall be taken 
to prevent yielding of the supporting material. 

Falsework, which cannot be founded on a satisfactory spread footing, shall be placed on 
piling driven to a bearing capacity sufficient to support the superimposed load without 
settlement.  The safe bearing capacity of piling shall be determined by test loads or by such 
other methods that may be required or acceptable to the Engineer or designated 
representative. 

In general, each falsework bent shall be capped transversely by a member of proper size.  
A short cap section forming a T-head may be substituted to permit the removal of portions 
of the forms without disturbing the falsework.  Caps shall be securely fastened to each pile 
or column in the bent and set at the proper elevation to produce, in conjunction with the use 
of approved wedges or jacks, permanent camber indicated on the Drawings, plus a 
construction camber covering allowance for deformation of the forms and falsework.  The 
use of wedges to compensate for incorrectly cut bearing surfaces will not be permitted.  
Each falsework bent shall be securely braced to provide the stiffness required with the 
bracing securely fastened to each pile or column it crosses. 
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In setting falsework for arches, allowances shall be made for settlement of falsework, 
deflection of the arch and permanent camber.  Provision shall be made by suitable wedges, 
sand jacks or other acceptable devices for the controlled lowering of falsework when the 
arch is swung.  Falsework may be required to be placed on jacks to provide for settlement 
correction during concrete placement. 

When the falsework is no longer required, it shall be removed.  Falsework piling shall be 
pulled or cut off not less than 2 feet (0.6 meter) below finished ground level.  Falsework and 
piling in a stream, lake or bay shall be completely removed to a point specified by the 
Engineer or designated representative to prevent any obstruction to the waterway. 

410S.10  Forms  

Forms for precast prestressed concrete members and for prestressed piling shall be 
constructed conforming to Item No. 425S, "Prestressed Concrete Structures". 
 
A.    General  
 

Except where otherwise indicated on the drawings, forms may be of either timber or 
metal. 

Forms for round columns exposed to view shall be of steel, except that other materials 
will be allowed with written permission of the Engineer or designated representative. 

Forming plans shall be submitted for approval by the Engineer or designated 
representative.  Forms shall be designed for the pressure exerted by a liquid weighing 
150 pounds per cubic foot (2.4 Mega grams per cubic meter).  The rate of placing the 
concrete shall be taken into consideration in determining the depth of the equivalent 
liquid.  For job-fabricated forms an additional live load of 50 pounds per square foot 
(1.675 MPa)  shall be allowed on horizontal surfaces.  The maximum unit stresses 
shall not exceed 125 percent of the allowable stresses used by the Engineer or 
designated representative for the design of structures. 

Formwork for wall and/or column pours equal or exceeding 8 feet (2.44 meters) shall 
be designed in accordance with ACI 347, “Guide to Formwork for Concrete” and 
sealed by a Registered Civil Engineer Licensed in the State of Texas, who is 
experienced in formwork design. 

Commercially produced structural units used in formwork shall not exceed the 
manufacturer's maximum allowable working load for moment, shear or end reaction.  
The maximum working load shall include a live load of 35 pounds per square foot 
(1.175 MPa) of horizontal form surface and sufficient details and data shall be 
submitted for use in checking formwork details for approval. 

Forms shall be practically mortar-tight, rigidly braced and strong enough to prevent 
bulging between supports and maintained to the proper line and grade during concrete 
placement.  Forms shall be maintained in a manner that will prevent warping and 
shrinkage. 

Deflections due to cast-in-place slab concrete and railing shown in the dead load 
deflection diagram shall be taken into account in the setting of slab forms. 

All forms and footing areas shall be cleaned of any extraneous matter before placing 
concrete. 
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Permission to place concrete will not be given until all of such work is complete to the 
satisfaction of the Engineer or designated representative. 

If, at any stage of the work, the forms show signs of bulging or sagging, the portion of 
the concrete causing such condition shall be removed immediately, if necessary and 
the forms shall be reset and securely braced against further movement. 

B. Timber Forms  

Lumber for forms shall be properly seasoned, of good quality and free from 
imperfections, which would affect its strength or impair the finished surface of the 
concrete.  The lumber used for facing or sheathing shall be finished on at least 1 side 
and 2 edges and shall be sized to uniform thickness. 

Form or form lumber that will be reused shall be maintained clean and in good 
condition. Lumber that is split, warped, bulged, or marred or that has defects that will 
produce inferior forms shall not be used but shall be removed from the work. 

Form lining will be required for all formed surfaces, except for the inside of culvert 
barrels, inlets, manholes and box girders, the bottom of bridge decks between beams 
or girders, surfaces that are subsequently covered by backfill material or are 
completely enclosed and any surface formed by a single finished board.   Lining will 
not be required when plywood forms are used. 

Form lining shall be of an approved type such as masonite or plywood.  Thin 
membrane sheeting such as polyethylene sheets shall not be used for form lining. 

Forms may be constructed of plywood not less than ¾  inch (19 mm) in thickness, with 
no form lining required.  The grain of the face plies on plywood forms shall be placed 
parallel to the span between the supporting studs or joists. 

Plywood used for forming surfaces, which remain exposed, shall be equal to that 
specified as B-B Plyform Class I or Class II Exterior of the U.S. Department of 
Commerce Voluntary Product Standard, PS 1. 

Studs and joists shall be spaced so that the facing form material remains in true 
alignment under the imposed loads. 

Wales shall be spaced close enough to hold forms securely to the designated lines 
and scabbed at least 4 feet (1.22 meters) on each side of joints to provide continuity.  
A row of wales shall be placed near the bottom of each placement. 

Facing material shall be placed with parallel and square joints and securely fastened 
to supporting studs. 

Forms for surfaces receiving only an ordinary finish and exposed to view shall be 
placed with the form panels symmetrical, i.e., long dimensions set in the same 
direction.  Horizontal joints shall be continuous. 

Molding specified for chamfer strips or other uses shall be made of materials of a 
grade that will not split when nailed and which can be maintained to a true line without 
warping.  Wood molding shall be mill cut and dressed on all faces.  Unless indicated 
otherwise on the drawings, forms shall be filleted at all sharp corners and edges with 
triangular chamfer strips measuring 3/4 inch (19 mm) on the sides. 



 Current Version: September 26, 2012               Previous Versions: 11/13/07, 03/13/06, 09/14/05,   
                                                                                                                        11/17/03, 02/26/02, and 09/30/87 

410S   09/26/12  Page 11           Concrete Structures 

Forms for railings and ornamental work shall be constructed to standards equivalent to 
first class millwork.  All moldings, panel work and bevel strips shall be straight and true 
with neatly mitered joints designed so the finish work is true, sharp and clean cut.  All 
forms shall be constructed to permit their removal without marring or damaging the 
concrete.  The forms may be given a slight draft to permit ease of removal. 

Metal form ties of an approved type or a satisfactory substitute shall be used to hold 
forms in place and shall be of a type that permits ease of removal of the metal as 
hereinafter specified. 

All metal appliances used inside of forms for alignment purposes shall be removed to 
a depth of at least 1/2 inch (13 mm) from the concrete surface.  They shall be made so 
the metal may be removed without undue chipping or spalling and when removed, 
shall leave a smooth opening in the concrete surface.  Burning off of rods, bolts or ties 
will not be permitted. 

Any wire ties used shall be cut back at least 1/2 inch (13 mm) from the face of the 
concrete and properly patched. 

Devices holding metal ties in place shall be capable of developing the strength of the 
tie and adjustable to allow for proper alignment. 

Metal and wooden spreaders, which are separate from the forms, shall be removed 
entirely as the concrete is being placed. 

Adequate clean-out openings shall be provided for narrow walls and other locations 
where access to the bottom of the forms is not readily attainable. 

Prior to placing concrete, the facing of all forms shall be treated with oil or other bond 
breaking coating of such composition that it will not discolor or otherwise injuriously 
affect the concrete surface.  Care shall be exercised to prevent coating of the 
reinforcing steel. 

C.    Metal Forms 

The foregoing requirements for timber forms as regards design, mortar-tightness, 
filleted corners, beveled projections, bracing, alignment, removal, reuse and wetting 
shall also apply to metal forms, except that these will not require lining, unless 
specifically indicated on the drawings. 

The thickness of form metal shall be as required to maintain the true shape without 
warping or bulging.  All bolt and rivet heads on the facing sides shall be countersunk.  
Clamps, pins or other connecting devices shall be designed to hold the forms rigidly 
together and to allow removal without injury to the concrete. Metal forms, which do not 
present a smooth surface or line up properly, shall not be used.  Metal shall be kept 
free from rust, grease or other foreign materials. 

 
D.    Form Supports for Overhang Slabs  

 
Form supports which transmit a horizontal force to a steel girder or beam or to a 
prestressed concrete beam will be permitted, but shall not be used unless a structural 
analysis has been made of the affect on the girder or beam and approval is granted by 
the Engineer or designated representative. 
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In normal or skewed spans with standard overhangs not exceeding 3 feet, 1 1/2 inches 
(0.95 meter), beam bracing as shown in the drawings shall be used.  

Spans in which the overhang width exceeds 3 feet, 1 1/2 inches (0.95 meter) will 
require additional support for the outside beams to resist torsion.  Details of the 
Contractor's proposed method of providing additional support shall be included with 
the slab forming plans submitted to the Engineer or designated representative for 
review and approval. 

Holes in steel members for support of overhang brackets may be punched or drilled 
full size or may be torch cut to 1/4 inch (6 mm) under size and reamed full size.  In no 
case shall the holes be burned full size.  The hole shall be left open unless indicated to 
be filled with a button head bolt.  They shall never be filled by welding. 

410S.11 Placing Reinforcement  
 
Reinforcement in concrete structures shall be placed carefully and accurately and rigidly 
supported as provided in Standard Specification Item No. 406S, "Reinforcing Steel".  
Reinforcing steel supports shall not be welded to I-beams or girders or stirrups of 
prestressed concrete beams. 
 
410S.12  Placing Concrete 
 
A. General  

 
Concrete shall not be placed when impending weather conditions would impair the 
quality of the finished work. If conditions of wind, humidity and temperature are such 
that concrete cannot be placed without the potential for shrinkage cracking, the 
concrete should be placed in early morning, at night or on a schedule with more 
favorable weather. When mixing, placing and finishing concrete is scheduled during 
non-daylight hours; the entire placement site should be illuminated to the satisfaction of 
the Engineer or designated representative. 
 
If changes in weather conditions require protective measures after work starts, 
adequate shelter shall be provided to protect the concrete against damage from rainfall 
or from freezing temperatures as outlined in this Item. Operations during rainfall shall 
only be continued if approved by the Engineer or designated representative. Aggregate 
stockpiles shall be covered to the extent necessary to control the moisture conditions in 
the aggregates. 
 
Slab concrete shall be mixed in a plant located off the structure.  Carting or wheeling 
concrete batches over completed slabs will not be permitted until they have aged at 
least 4 full curing days or timber planking placed on top of the slab for the carts to 
traverse along.  Carts shall be equipped with pneumatic tires.  Curing operations shall 
not be interrupted for the purpose of wheeling concrete over finished slabs. 

Exposed concrete surfaces, while still plastic, shall be stamped with an impression 
having the Contractor's name, the month and year.  The stamp shall be of an approved 
design. 
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At least 1 day of curing shall be allowed after the concrete has achieved initial set 
before placing strain on projecting reinforcement to prevent damage to the concrete. 
 
The storing of reinforcing or structural steel on completed roadway slabs generally shall 
be avoided and when permitted, shall be limited to quantities and distribution that will 
not induce excessive stresses. 
 

B. Preparation of Surfaces 
 

All forms, prestressed concrete panels, T-beams and concrete box beams on which 
concrete will be placed shall be thoroughly wetted before the placement of concrete.  
Puddles of excess water shall be removed before placing the concrete. The various 
surfaces shall be in a moist, saturated surface dry condition when concrete is placed on 
or against them. 
 
The subgrade or foundation shall be moist before placing concrete for bridge approach 
slabs or other concrete placed on grade. If dry the subgrade shall be lightly sprinkled. 

 
C.  Placing Temperature 
 

The minimum temperature of all concrete at the time of placement shall not be less 
than 50oF (10oC).  The maximum temperature of any concrete, unless otherwise 
indicated on the drawings, shall not exceed 95oF (35oC) when placed.  The maximum 
temperature of cast-in-place concrete in bridge superstructures, diaphragms, parapets, 
concrete portions of railing, curbs and sidewalks and direct traffic box culverts shall not 
exceed 85oF (30oC) when placed.  Other portions of structures, when indicated on the 
drawings, shall require the temperature control specified. 

For continuous placement of the deck on continuous steel units, the initial set of the 
concrete shall be retarded sufficiently to insure that it remains plastic in not less than 3 
spans immediately preceding the one being placed.  For simple spans, retardation shall 
be required only if necessary to complete finishing operations. 

The consistency of the concrete as placed should allow the completion of all finishing 
operations without the addition of water to the surface.  When conditions are such that 
additional moisture is needed for finishing, the required water shall be applied to the 
surface by fog spray only and shall be held to a minimum amount.  Fog spray for this 
purpose may be applied with hand operated fogging equipment. 

The height of free fall of concrete shall be limited to 5  feet (1.575 meters) to prevent 
segregation. 

 

 

D.  Transporting Time 
  

The maximum time interval between the addition of cement to the batch and the placing 
of concrete in the forms shall not exceed the following: 
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Table 2: Allowable Transportation Times  
Air	or	ConcreteTemperature	

whichever is higher 
Maximum Time
w/o Retarder Maximum Time with Retarder 

 *Specific Applications All others 

Non-agitated Concrete   
35oF to 79oF (2oC to 26oC) 45 minutes 45 minutes 45 minutes 

Over 80oF (Over 25oC) 30 minutes 45 minutes 45 minutes 
Agitated Concrete   

90oF (32oC) or above  45 minutes 75 minutes 105 minutes 
75oF to 89oF (24oC to 32oC) 60 minutes 90 minutes 120 minutes 
35oF to 74oF (2oC to 23oC) 90 minutes 120 minutes 150 minutes 

* Specific applications include Bridge decks, cased drilled shafts and slabs of direct 
traffic culverts 

 
The use of an approved retarding agent in the concrete will permit the extension of 
each of the above temperature-time maximums by 30 minutes for bridge decks, top 
slabs of direct traffic culverts and cased drilled shafts and 1 hour for all other concrete 
except that the maximum time shall not exceed 45 minutes for non-agitated concrete. 

E.  Handling and Placing 

The Contractor shall give the Engineer or designated representative sufficient advance 
notice before placing concrete in any unit of the structure to permit the review of forms, 
reinforcing steel placement and other preparations.  Concrete shall not be placed in any 
unit prior to the completion of formwork and placement of reinforcement therein. 

The sequence for placing concrete shall be as indicated on the drawings or as required 
herein.  The placing shall be regulated so the pressures caused by the plastic concrete 
shall not exceed the loads used in the form design. 

The method of handling, placing and consolidation of concrete shall minimize 
segregation and displacement of the reinforcement and produce a uniformly dense and 
compact mass.  Concrete shall not have a free fall of more than 5 feet (1.5 meters), 
except in the case of drilled shafts, thin wall sections such as in culverts, or as allowed 
by other Items.  Any hardened concrete spatter ahead of the plastic concrete shall be 
removed. 

Each part of the forms shall be filled by depositing concrete as near its final position as 
possible.  The coarse aggregate shall be worked back from the face and the concrete 
forced under and around the reinforcement bars without displacing them.  Depositing 
large quantities at one point and running or working it along the forms will not be 
allowed. 

Concrete shall be deposited in the forms in layers of suitable depth but not more than 
36 inches (0.9 meter) in thickness, unless otherwise directed by the Engineer or 
designated representative. 
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Cold joints in a monolithic placement shall be avoided. The sequence of successive 
layers or adjacent portions of concrete shall be such that they can be vibrated into a 
homogeneous mass with the previously placed concrete without a cold joint.  Not more 
than 1 hour (1 ½ hours if a normal dosage of retarding admixture is used) shall elapse 
between adjacent or successive placements of concrete.  Unauthorized construction 
joints shall be avoided by placing all concrete between the authorized joints in one 
continuous operation. 

An approved retarding agent shall be used to control stress cracks and/or authorized 
cold joints in mass placements where differential settlement and/or setting time may 
induce stress cracking, such as on false work, in deep girder stems, etc. 

Openings in forms shall be provided, if needed, for the removal of laitance or foreign 
matter of any kind. 

All forms shall be wetted thoroughly before the concrete is placed therein. 

F.  Consolidation 

All concrete shall be carefully consolidated and the mortar flushed to the form surfaces 
by continuous working with immersion type vibrators.  Vibrators which operate by 
attachment to forms or reinforcement will not be permitted, except on steel forms.  At 
least 1 standby vibrator shall be provided for emergency use in addition to the ones 
required for placement.  For lightweight concrete, vibrators of the high frequency type, 
which produce a minimum of 7000 impulses per minute, will be required. 

The concrete shall be vibrated immediately after deposition.  Prior to the beginning of 
work, a systematic spacing of the points of vibration shall be established to insure 
complete consolidation and thorough working of the concrete around the reinforcement, 
embedded fixtures and into the corners and angles of the forms.  Immersion type 
vibrators shall be inserted vertically, at points 18 to 30 inches (450 to 750 mm) apart 
and slowly withdrawn.  The vibrator may only be inserted in a sloping or horizontal 
position in shallow slabs.  The entire depth of each lift shall be vibrated, allowing the 
vibrator to penetrate several inches (several cms) into the preceding lift. The vibrator 
shall not be used to move the concrete to other locations. In addition the vibrator shall 
not be dragged through the concrete.   Concrete along construction joints shall be 
thoroughly consolidated by operating the vibrator along and close to but not against the 
joint surface.  The vibration shall continue until thorough consolidation and complete 
embedment of reinforcement and fixtures is produced, but not long enough to cause 
segregation.  Vibration may be supplemented by hand spading or rodding, if necessary, 
to insure the flushing of mortar to the surface of all forms. 

G.  Finishing 

From the time of initial strike off until final finish is completed and required interim curing 
is in place, the unformed surfaces of slab concrete in bridge decks and top slab of 
direct traffic culverts and concrete slabs, shall be kept damp, not wet, to offset the 
effects of rapid evaporation of mixing water from the concrete due to wind, temperature, 
low humidity or combinations thereof.  Fogging equipment capable of applying water in 
the form of a fine fog mist, not a spray, will be required.  Fogging will be applied at the 
times and in the manner directed by the Engineer or designated representative. 
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Fogging equipment may be either water pumped under high pressure or a combination 
of air and water, either system in combination with a proper atomizing nozzle.  The 
equipment shall be sufficiently portable for use in the direction of any prevailing winds.  
The equipment shall be adapted for intermittent use to prevent excessive wetting of the 
surfaces. 

Upon completion of the final finish, interim curing will be required for slab concrete in 
bridge decks and top slabs of direct traffic culverts as follows: 
 

(1)  Required water curing shall begin as soon as it can be done without damaging 
the concrete finish. 

 
(2) Unless otherwise indicated on the Drawings, Type 1-D membrane curing 

compound that conforms to TxDoT DMS-4650, “Hydraulic Cement Concrete 
Curing Materials and Evaporation Retardants” shall be applied to the slab 
surface. 

H.  Installation of Dowels and Anchor Bolts 

Dowels and anchor bolts shall be installed by casting them in place or by grouting with 
grout, epoxy, or epoxy mortar unless indicated otherwise on the drawings.  

Holes for grouting shall be formed or drilled. Holes for anchor bolts shall be drilled to 
accommodate the bolt embedment required on the drawings. Holes for dowels shall be 
made at least 12 in. (300 mm) deep unless indicated otherwise on the drawings. When 
grout or epoxy mortar is specified the diameter of the hole shall be at least twice the 
dowel or bolt diameter but shall not exceed the dowel or bolt diameter plus 1 ½ in (38 
mm). When epoxy is specified the hole diameter should be 1/16 to ¼ in. (1.6 to 6.35 
mm) greater than the dowel or bolt diameter. 

Holes for anchor bolts in piers, abutments, bents or pedestals may be drilled or formed 
by the insertion of oiled wooden plugs or metal sleeves in the plastic concrete.  Formed 
holes shall be large enough to permit horizontal adjustments of the bolts.  The bolts 
shall be carefully set in mortar.  In lieu of the above, anchor bolts may be set to exact 
locations when the concrete is placed. 

The holes shall be thoroughly cleaned of all loose material, oil, grease or other bond-
breaking substance and blow them clean with filtered compressed air. When an epoxy 
type material is used the holes shall be in a surface dry condition. When hydraulic 
cement grout is used the holes shall be in a surface moist condition. The void space 
between the hole and the dowel or bolt shall be completely filled with grouting material. 
The requirements for cleaning outlined in the product specification for prepackaged 
systems shall be followed exactly. 

The following should be used as a guide in selection of an appropriate grout, mortar, 
epoxy or epoxy grout. 

Table 3: Guide for Selection of Epoxy, Epoxy Mortar, Grout and Epoxy Grout 

Material Type Recommendation 
Epoxy, Epoxy Mortar or other 
prepackaged Mortar 

As Approved 

Cast-in-place or Grouted system 1 part hydraulic cement, 2 parts sand and 
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sufficient water for desired consistency 
Neat Epoxy Type III epoxy per TxDoT DMS-6100, 

“Epoxies and Adhesives” 
Epoxy Grout Type III epoxy per TxDoT DMS-6100, 

“Epoxies and Adhesives” 
Provide grout, epoxy or epoxy mortar as the binding agent unless otherwise 
indicated on the drawings 

410S.13  Placing Concrete in Cold Weather  

A. General  
 
 The Contractor is responsible for the protection of concrete placed under any and all 

weather conditions and is responsible for producing concrete equal in quality to that 
placed under normal conditions.  Permission given by the Engineer or designated 
representative to allow placement of the concrete during cold weather does not 
relieve the Contractor of the responsibility for producing concrete equal in quality to 
that placed under normal conditions. Concrete placed under adverse weather 
conditions that proves to be unsatisfactory shall be removed and replaced at 
Contractor’ expense. 

 
B.  Cast-in-Place Concrete  
 

Concrete may be placed when the ambient temperature is not less than 35oF (2oC) in 
the shade and rising or above 40oF (4oC).  Concrete shall not be placed when the 
ambient temperature in the shade is below 40oF (4oC) and falling unless approved by 
the Engineer or designated representative. Concrete shall not be placed in contact 
with any material coated with frost or having a temperature less than 32oF (0oC). 

Aggregates shall be free from ice, frost and frozen lumps.  When required, in order to 
produce the minimum specified concrete temperature; the aggregate and/or the water 
shall be heated uniformly, in accordance with the following: 

The water temperature shall not exceed 180oF(82oC) and/or the aggregate 
temperature shall not exceed 150oF(66oC).  The heating apparatus shall heat the 
mass of aggregate uniformly.  The temperature of the mixture of aggregates and 
water shall be between 50oF(10oC) and 85oF(29oC) before introduction of the 
cement. 

All concrete shall be effectively protected as follows:  
1.  The temperature of slab concrete of all unformed surfaces shall be maintained at 

50oF(10oC) or above for a period of 72 hours from time of placement and above 
40oF(4oC) for an additional 72 hours. 

2. The temperature at the surface of all concrete in bents, piers, culvert walls, 
retaining walls, parapets, wingwalls, bottom of slabs and other similar forms shall 
be maintained at 40oF(4oC)  or above for a period of 72 hours from time of 
placement. 

3.  The temperature of all concrete, including the bottom slabs of culverts placed on 
or in the ground, shall be maintained above 32oF(0oC)  for a period of 72 hours 
from time of placement. 
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Protection shall consist of providing additional covering, insulated forms or other 
means and if necessary, supplementing such covering with artificial heating.  Avoid 
applying heat directly to concrete surfaces. Curing shall be provided during this period 
until all requirements for curing have been satisfied. 

When impending weather conditions indicate the possibility of the need for such 
temperature protection, all necessary heating and covering material shall be on hand 
ready for use before permission is granted to begin placement. 

Sufficient extra test specimens will be made and cured with the placement to ascertain 
the condition of the concrete as placed prior to form removal and acceptance. 

C.  Precast Concrete  
 

A fabricating plant for precast products which has adequate protection from cold 
weather in the form of permanent or portable framework and covering, which protects 
the concrete when placed the forms and is equipped with approved steam curing 
facilities may place concrete under any low temperature conditions provided: 

 
1.  The framework and covering are placed and heat is provided for the concrete and 

the forms within 1 hour after the concrete is placed.  This shall not be construed 
to be 1 hour after the last concrete is placed, but that no concrete shall remain 
unprotected longer than 1 hour. 

2.  Steam heat shall keep the air surrounding the concrete between 50oF (10oC) and 
85oF(29oC) for a minimum of 3 hours prior to beginning the temperature rise, 
which is required for steam curing. 

410S.14  Placing Concrete in Hot Weather  

When the temperature of the air is above 85ºF (29oC), an approved retarding agent will be 
required in all exposed concrete, concrete used in superstructures, top slabs of direct traffic 
culverts and all cased drilled shafts regardless of temperatures.  Concrete mix temperatures 
shall not exceed 90ºF (32oC) except for mixes that include high range water reducers where 
a maximum mix temperature of 100ºF (38oC) will be allowed.   

If the concrete mix temperature is expected to exceed 90ºF (32oC)  (or 100ºF (38oC) in 
mixes with high range water reducers) ice may be utilized to lower the concrete mix 
temperature.  Ice may be added to the concrete mix as a portion by weight of the mix water.  
However the addition of ice shall not exceed 50% of the total mix water weight.   

When weather conditions are such that the addition of ice at 50% of the mix water is not 
sufficient to reduce the concrete mix temperature to an acceptable temperature, concrete 
work shall not be allowed.   

When ice is to be used in hot weather concrete placement, the Contractor shall furnish a 
mix design (Section 4.4 of Standard Specification Item 360S, “Concrete Pavement” and 
Section 6 of Standard Specification Item No. 403S, “Concrete for Structures”) acceptable to 
the Engineer or designated representative for class of concrete specified on the drawings. 

410S.15  Placing Concrete in Water  
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Concrete shall be deposited in water only when indicated on the drawings or with written 
permission of the Engineer or designated representative.  The forms, cofferdams or 
caissons shall be sufficiently tight to prevent any water current passing through the space in 
which the concrete is being deposited.  Pumping will not be permitted during the concrete 
placing nor until it has set for at least 36 hours. 
 
The concrete shall be placed with a tremie, pump or other approved method and shall not 
be permitted to fall freely through the water nor shall it be disturbed after it has been placed.  
Its surface shall be kept approximately level during placement. 
 

The tremie shall be supported or the pump operated so that it can be easily moved 
horizontally to cover all the work area and vertically to control the concrete flow. The lower 
end of the tremie or pump hose shall be submerged in the concrete at all times.  

 
The placing operations shall be continuous until the work is complete. 

For concrete to be placed under water, the concrete mix shall be designed in accordance 
with Standard Specification Item No. 403S, “Concrete For Structures” with a minimum 
cement content of 650 lb. Per cubic yard (10.4 Mg per cubic meter). An anti-wash admixture 
may be included in the mix design as necessary to produce a satisfactory finished product.  

410S.16  Placing Concrete in Superstructure  

A.  General 

Unless otherwise indicated on the drawings, simple span roadway slabs shall be placed 
without transverse construction joints by using a mechanical longitudinal screed or a 
self-propelled transverse finishing machine or a mechanical longitudinal screed.  For 
small placements or unusual conditions such as narrow widening, variable cross-slopes, 
or transitions, manually operated screeding equipment may be used if approved by the 
Engineer or designated representative. 

B.  Transverse Screeding 

Unless otherwise indicated on the drawings, slabs on continuous units shall be placed in 
one continuous operation without transverse construction joints using a longitudinal 
screed or a self-propelled transverse finishing machine.  Rails for transverse finishing 
machines supported from the beams or girders shall be installed so they may be 
removed without damage to the slab.  Bond between removable supports and the 
concrete shall be prevented in a manner acceptable to the Engineer or designated 
representative.  Rail support parts, which remain embedded in the slab, shall not project 
above the upper mat of reinforcing steel.  Rail or screed supports attached to I-beams or 
girders shall be subject to "General Requirements" stated above. Unless indicated 
otherwise on the drawings, the minimum rate of concrete placement is 30 lineal feet 
(9.144 lineal meters) of bridge slab per hour. The concrete shall be deposited parallel to 
the skew of the bridge so that all girders are loaded uniformly along their length. Slab 
concrete shall be deposited between the exterior beam and the adjacent beam before 
placing concrete in the overhang portion of the slab. Personnel and equipment shall be 
furnished that is capable of placing, finishing and curing the slab at an acceptable rate to 
ensure compliance with this Item. Concrete shall be placed in transverse strips. On 
profile grades greater than 1.5 %, placement shall be started at the lower end.  
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C.  Longitudinal Screeding 

The screed shall be adequately supported on a header or rail system sufficiently stable 
to withstand the longitudinal or lateral thrust of the equipment.  Unless otherwise 
indicated on the drawings, temporary intermediate headers will be permitted for 
placements exceeding 50 feet (15.24 meters) in length for the longitudinal screed, 
provided the rate of placement is rapid enough to prevent a cold joint and these headers 
are designed for early removal to permit satisfactory consolidation and finish of the 
concrete at their locations. The slab concrete shall be deposited between the exterior 
beam and the adjacent beam before placing concrete in the overhang portion of the 
slab. 

For longitudinal screeding, concrete shall be placed in longitudinal strips starting at a 
point in the center of the segment adjacent to one side, except as provided herein and 
the strip completed by placing uniformly in both directions toward the ends except that 
for spans on a grade of 1.5 percent or more, placing shall start at the lower end.  The 
width of strips shall be such that the concrete therein will remain plastic until the 
adjacent strip is placed.  Where monolithic curb construction is specified, the concrete 
shall be placed therein in proper sequence to be monolithic with the adjacent 
longitudinal strips of the slabs. 

D.  Placements on Continuous Steel Units 

Unless otherwise indicated on the drawings, slabs on continuous steel units shall be 
placed in a single continuous operation without transverse construction joints using a 
mechanical longitudinal screed or a self-propelled transverse finishing machine. The 
initial set of the concrete shall be retarded sufficiently to ensure that concrete remains 
plastic in at least 3 spans immediately preceding the slab being placed. Construction 
joints shall be used, when required for slab placements on steel beams or girders, as 
shown on the drawings. When staged placement of a slab is specified in the drawings, it 
shall be necessary to ensure that the previously placed concrete attains a compressive 
strength of 3000 psi (20.7 MPa) before placing the next stage concrete. Multiple stages 
may be placed in a single day if approved by the Engineer or designated representative. 
When drawings permit staged concrete placement without specifying a particular order 
of placement, a placing sequence that will not overstress any of the supporting members 
shall be submitted for the approval of the Engineer or designated representative. 

E.  Slab and Girder Units 

Unless indicated otherwise on the drawings, girders, slab and curbs of slab and girder 
spans shall be placed monolithically. Concrete girders shall be filled first, and the slab 
concrete placed within the time limits specified in this Item. If a transverse screed is 
used, the concrete shall be placed in the stem for a short distance and then the concrete 
placed in transverse strips. If a longitudinal screed is used, the concrete shall be placed 
in the outside girder stem first beginning at the low end or side, and then continue the 
concrete placed in longitudinal strips.  

410S.17  Placing Concrete in Concrete Arches  

Concrete shall be placed in arch rings so the loading is kept symmetrical on the falsework.  
The arch rings and ribs shall be placed in one continuous operation unless otherwise 
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indicated on the drawings or permitted by the Engineer or designated representative.  The 
spandrel walls or columns and the beams shall not be placed until the arch is swung.  Floor 
slab, railing, parapet walls, etc., shall not be placed until all spandrels are complete.  Slab 
placement shall be symmetrical about the transverse centerline so the loading of the arch is 
kept approximately symmetrical. 

The placing sequence shall be as indicated on the drawings. 

410S.18  Placing Concrete in Box Culverts  

In general, construction joints will be permitted only where indicated on the drawings. 

Where the top slab and walls are placed monolithically in culverts more than 4 feet (1.22 
meters) in clear height, an interval of not less than 1 nor more than 2 hours shall elapse 
before placing the top slab to allow for settlement and shrinkage in the concrete wall. 
 
The base slab shall be trowel finished accurately at the proper time to provide a smooth 
uniform surface.  Top slabs, which carry traffic, shall be finished as specified for roadway 
slabs in "Finish of Roadway Slabs", below.  Top slabs of fill type culverts shall be given a 
reasonably smooth float finish. 

410S.19  Placing Concrete in Foundations and Substructure  

Concrete shall not be placed in footings until the depth and character of the foundation has 
been inspected by the Engineer or designated representative and permission has been 
given to proceed. 

Placing of concrete footings upon seal courses will be permitted after the caissons or 
cofferdams are free from water and the seal course cleaned.  Any necessary pumping or 
bailing during the concrete placement shall be done from a suitable sump located outside 
the forms. 

All temporary wales or braces inside cofferdams or caissons shall be constructed or 
adjusted as the work proceeds to prevent unauthorized construction joints in footings or 
shafts. 

When footings can be placed in a dry excavation without the use of cofferdams or caissons, 
forms may be omitted if desired by the Contractor and approved by the Engineer or 
designated representative and the entire excavation filled with concrete to the elevation of 
the top of footing. 

Concrete in columns shall be placed monolithically unless otherwise indicated on the 
drawings.  Columns and caps and/or tie beams supported thereon may be placed in the 
same operation or separately.  To allow for settlement and shrinkage of the column 
concrete, it shall be placed o the lower level of the cap or tie beam and placement delayed 
for not less than 1 hour nor more than 2 before proceeding with the cap or tie beam 
placement. 

410S.20  Treatment and Finishing of Horizontal Surfaces Except Bridge Slabs  
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All unformed upper surfaces shall be struck off to grade and finished.  The use of mortar 
topping for surfaces under this classification will not be permitted. 

After the concrete has been struck off, the surface shall be floated with a suitable float.  
Bridge sidewalks shall be given a wood float or broom finish or may be striped with a brush 
as specified by the Engineer or designated representative. 

The tops of caps and piers between bearing areas shall be sloped slightly from the center 
toward the edge and the tops of abutments and transition bents sloped from the back wall to 
the edge, as directed by the Engineer or designated representative, so that water will drain 
from the surface. The concrete shall be given a smooth trowel finish. Bearing areas for steel 
units shall be constructed in such a manner to have a full and even bearing upon the 
concrete.  When the concrete is placed below grade, bearing areas may be raised to grade 
on beds of Portland cement mortar consisting of 1 part cement, 2 parts sand and a minimum 
amount of water. 

Bearing seat buildups or pedestals for concrete units shall be cast integrally with the cap or 
with a construction joint. The construction joint area under the bearing shall have the 
surface roughened thoroughly as soon as practical after initial set is obtained.  The bearing 
seat buildups shall be placed using a latex based grout, an epoxy grout, or an approved 
proprietary bearing mortar,  mixed in accordance with the manufacturer's recommendation.  
Pedestals shall be placed using Class C concrete, reinforced as indicated on the drawings. 
 
The bearing area under the expansion end of concrete slabs and slab and girder spans 
shall be given a steel-trowel finish to the exact grades required on the drawings. Bearing 
areas under elastomeric bearing pads or nonreinforced bearing seat buildups shall be given 
a textured wood float finish. The bearing area shall not vary from a level plane more than 
1/16 in. (1.6 mm) in all directions. 

410S.21  Finish of Bridge Slabs  

In all roadway slab-finishing operations, camber for specified vertical curvature and 
transverse slopes shall be provided. 

For concrete flat slab and concrete slab and girder spans cast in place on falsework, an 
additional amount of camber shall be provided to offset the initial and final deflections of the 
span indicated in the drawings.  For concrete slab and girder spans using pan forms, a 
camber of approximately 3/8 in. for 30 ft. (9.5 mm for 9.14 meter) spans and ½ in. for 40 ft. 
(12.7 mm for 12.19 meter) spans shall be provided to offset initial and final deflections 
unless otherwise directed by the Engineer or designated representative. When dead load 
deflection requirements for concrete flat slab and concrete slab and girder spans not using 
pan forms is not indicated on the drawings, the additional amount of camber shall be 1/8 
inch per 10 foot (3.2 mm per 3 meter) of span length but not to exceed 1/2 inch (12.7 mm). 

Bridge slabs supported on prestressed concrete beams, steel beams or girders shall receive 
no additional camber, except that for slabs without vertical curvature, the longitudinal 
camber shall be approximately 1/4 inch (6.35 mm). 

Work bridges or other suitable facilities shall be provided from which to perform all finishing 
operations and to provide access, if necessary, for the Engineer or designated 
representative to check measurements for slab thickness and reinforcement cover. 



 Current Version: September 26, 2012               Previous Versions: 11/13/07, 03/13/06, 09/14/05,   
                                                                                                                        11/17/03, 02/26/02, and 09/30/87 

410S   09/26/12  Page 23           Concrete Structures 

As soon as the concrete has been placed and vibrated in a section of sufficient width to 
permit working, the surface shall be struck off, leveled and screeded, carrying a slight 
excess of concrete ahead of the screed to insure filling of all low spots.  The screed shall be 
designed rigid enough to hold true to shape and shall have sufficient adjustments to provide 
for the required camber.  A vibrating screed shall be used in all slabs more than 20 feet (6.1 
meters) in width.  A vibrating screed may be used if heavy enough to prevent undue 
distortion.  The screeds shall be provided with a metal edge. 

Longitudinal screeds shall be moved across the concrete with a saw like motion while their 
ends rest on headers or templates set true to the roadway grade or on the adjacent finished 
slab. The transverse screeds shall be moved longitudinally approximately 1/5 of the drum 
length for each complete out-and-back pass of the carriage. 

The surface of the concrete shall be screeded a sufficient number of times and at such 
intervals to produce a uniform surface, true to grade and free of voids.  If necessary, the 
screeded surface shall be worked to a smooth finish with a long handled wood or metal float 
of the proper size or hand floated from bridges over the slab. Floating may not be necessary 
if the pan float attached to a transverse screed produces an acceptable finish. Overworking 
the concrete surface and overuse of finish water shall be avoided. 

The Contractor shall perform in the presence of the Engineer or designated representative 
sufficient checks with a long handled 16-foot (5 meter) straightedge on the plastic concrete 
to insure that the final surface will be within the specified tolerances.  The check shall be 
made with the straightedge parallel to the centerline.  Each pass thereof shall lap half of the 
preceding pass.  All high spots shall be removed and all depressions over 1/16 inch (1.6 
mm) in depth shall be filled with fresh concrete and floated.  The checking and floating shall 
be continued until the surface is true to grade and free of depressions, high spots, voids or 
rough spots. 

Screed-rail support holes shall be filled with concrete and finished to match the top of the 
slab. 
 
The concrete surface shall be finished to a uniform texture using a carpet drag, burlap drag 
or broom finish.  The surface shall be finished to a smooth sandy texture without blemishes, 
marks or scratches deeper than 1/16 inch (1.6 mm). The surface texturing shall be applied 
using a work bridge or platform immediately after completing the straightedge checks. The 
carpet or burlap drag shall be drug longitudinally along the concrete surface, adjusting the 
surface contact area or pressure to provide a satisfactory coarsely textured surface. A 
broom finish may be performed using a fine bristle broom transversely. 

The concrete surface shall be coated immediately after the carpet or burlay drag, or broom 
finish with a single application of evaporation retardant at a rate recommended by the 
manufacturer. The time between the texturing at any location and subsequent application of 
evaporation retardant shall not exceed 10 minutes. The evaporation retardant may be 
applied using the same workbridge used for surface texturing. The concrete surface shall 
not be worked once the evaporation retardant has been applied. 

Interim and final curing shall be applied in accordance with Section P410S.23, “Curing 
Concrete”. 

The Contractor is responsible for the ride quality of the finished bridge slab. The Engineer or 
designated representative will use a 10-ft. (3.05 meter) straightedge to verify ride quality [1/8 
in. or less in 10 ft (3.2 mm or less in 3.05 meters)] and to determine locations where 
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corrections are needed. If the Engineer or designated representative determines that the 
ride quality is unacceptable, then the Contractor shall submit to the Engineer or designated 
representative for approval a plan to produce a ride of acceptable quality.  All corrections for 
ride-quality shall be made before saw-cutting grooves. 

At the option of the Contractor or when indicated on the drawings, the hardened concrete 
surface of bridge slabs, bridge approach slabs and direct-traffic culverts shall be given its 
final texture by saw grooving to meet the above requirements after completion of the 
required curing period. Grooves shall be cut perpendicular to the structure centerline. The 
grooves shall be cut continuously across the slab to within 18 in. (450 mm) of the barrier rail, 
curb or median divider. At skewed metal expansion joints in bridge slabs, groove cutting 
shall be adjusted by using narrow-width cutting heads so that all grooves end within 6 in. 
(150 mm) of the joint, measured perpendicular to the centerline of the metal joint. There 
should not be any ungrooved surface wider than 6 in. (150 mm) adjacent to either side of 
the joint. The minimum distance to the first groove, measured perpendicular to the edge of 
the concrete joint or from the junction between the concrete and the metal leg of the joint 
shall be 1 in. (25 mm), Grooves shall be continuously cut across construction joints or other 
joints in the concrete that are less than ½ in. (13 mm) wide. The same procedure described 
above shall be used where barrier rails, curbs or median dividers are not parallel to the 
structure centerline in order to maintain the 18-in. (450-mm) maximum dimension from the 
end of the grooves to the gutter line. The grooves shall be cut continuously across formed 
concrete joints. 

When the plans require that a concrete overlay be placed on the slab (new construction) or 
on prestressed concrete box beams or other precast elements, a carpet drag, burlap drag or 
broom finish shall be given to all concrete surfaces to be overlaid. Saw grooving is not 
necessary in this case. An average texture depth for the finish of approximately 0.035 in. 
(0.9 mm) shall be provided with no individual test falling below 0.020 in. (0.5 mm), unless 
otherwise indicated on the drawings, when tested in accordance with TxDoT’s Tex-436-A, 
“Measurement of Texture Depth by the Sand Patch Method”. If the texture depth falls below 
what is specified, the finishing procedure shall be revised to produce the desired texture. 
 
When the drawings require an asphalt seal with or without overlay on the slab (new 
construction), on prestressed concrete box beams or on other precast elements, all 
concrete surfaces to be covered shall be given a lightly textured broom or carpet drag finish, 
similar to a sidewalk finish having an average texture depth of approximately 0.025 inch 
(0.635 mm), when tested in accordance with TxDoT’s Tex-436-A, “. 

 

 

410S.22  Placing Survey Monuments  

The Contractor shall obtain City Survey Monuments, for a fee of 10 dollars, from the 
Department of Public Works, Construction Inspection Division.  Monuments shall be 
embedded in freshly poured concrete at locations indicated on the drawings and accessible 
to survey equipment at the completion of the project.  The monuments shall be installed 
flush with the adjacent concrete. 

410S.23  Curing Concrete  
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The Contractor shall inform the Engineer or designated representative fully of the methods 
and procedures proposed for curing, shall provide the proper equipment and material in 
adequate amounts and shall have the proposed method, equipment and material approved 
by the Engineer or designated representative prior to placing concrete. 

Inadequate curing and/or facilities therefore shall be cause for the Engineer or designated 
representative to notify the Contractor, in writing, that the work is unsatisfactory and the 
concrete will have to be removed and replaced. 

All concrete shall be cured for a period of 4 curing days except as noted herein. A curing 
day is a calendar day when the temperature, taken in the shade away from artificial heat is 
above 50oF (10oC) for at least 19 hours or on colder days if the temperature of all surfaces 
of the concrete is maintained above 40oF (4oC) for the entire 24 hours. The required curing 
shall begin when all concrete has attained its initial set. TxDoT’s Tex-440-A, “Initial Time-of-
Set of Fresh Concrete” may be used to establish when the concrete has attained its initial 
set. 

Table 4:  Exceptions to 4-Day Curing 
 

Description	 Type	of	Cement	 Required	Curing	Days	

Upper Surfaces of Bridge 
Slabs,  Top Slabs of 
Direct Traffic Culverts 
and Concrete Overlays 

I or II 8 

II or I/II 10 
All types with 

supplementary cementing 
materials 

 
10 

Concrete Piling buildups   6 
 
For upper surfaces of bridge slabs, bridge support slabs, median and sidewalk slabs and 
culvert top slabs constructed using Class S Concrete (Standard Specification Item No. 
403S, “Concrete for Structures”) interim curing using a Type 1-D curing compound shall be 
applied as soon as possible after application of the evaporation retardant and after the 
water sheen has disappeared, but no more than 45 minutes after application of the 
evaporation retardant. Membrane interim curing shall be applied using a work bridge or 
other approved apparatus to ensure a uniform application. Final curing with water cure in 
accordance with this section shall start as soon as possible without damaging the surface 
finish. Water curing shall be maintained for the duration noted in the table above. 
Polyethylene sheeting, burlap-polyethylene blankets, laminated mats or insulating curing 
mats shall be placed in direct contact with the slab when the ambient temperature is 
expected to drop below 40oF (4oC) during the first 72 hours of the curing period. The curing 
materials will be weighed down with dry mats to maintain direct contact with the concrete 
and to provide insulation against cold weather. Supplemental heating or insulation may be 
required in cold and wet weather if the insulating cotton mats become wet or if the concrete 
temperature drops below the specified curing temperature. Application of heat directly to 
concrete surfaces shall be avoided. 
For the top surface of any concrete unit upon which concrete is to be placed and bonded at 
a later date (i.e. stub walls, risers, etc.), only water-cure in accordance with this Section 
shall be used. 
All other concrete shall be cured as specified in pertinent Items. 
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The following methods are permitted for curing concrete subject to the restrictions of this 
Item . 
 
A.  Form Curing  

 
When forms are left in intimate contact with the concrete, other curing methods will not 
be required except for exposed surfaces and for cold weather protection. 

When forms are striped before the 4-day minimum curing time has elapsed, curing 
shall continue by an approved method.  

B.  Water Curing  
 

All exposed surfaces of the concrete shall be kept wet continuously for the required 
curing time.  The water used for curing shall meet the requirements for concrete mixing 
water as indicated in Item No. 403S, "Concrete for Structures".  Seawater will not be 
permitted.  Water, which stains or leaves an unsightly residue, shall not be used. 

 
1.  Wet Mats 

 
Wet cotton mats placed in direct contact with the slab shall be maintained for the 
required curing time.  If needed damp burlap blankets made from 9-ounce (255 
gm) stock may be placed on the damp concrete surface for temporary protection 
prior to the application of the cotton mats, which may be placed dry and wetted 
down after placement. 

 
The mats shall be weighted down adequately to provide continuous contact with 
all concrete surfaces where possible.  The surfaces of the concrete shall be kept 
wet for the required curing time.  Surfaces, which cannot be cured by contact, 
shall be enclosed with mats, anchored positively to the forms or to the ground, so 
that outside air cannot enter the enclosure.  Sufficient moisture shall be provided 
inside the enclosure to keep all surfaces of the concrete wet. 

 
2.  Water Spray 

 
This method shall consist of overlapping sprays or sprinklers that keep all 
unformed surfaces continuously wet. 

 
3.  Ponding 

 
This method requires the covering of the surfaces with a minimum of 2 inches (50 
mm) of clean granular material, kept wet at all times or a minimum of 1 inch (25 
mm) depth of water. Satisfactory provisions shall be made to provide a dam to 
retain the water or saturated granular material. 

C.  Membrane Curing  

Unless otherwise indicated on the drawings, either Type 1-D or Type 2 membrane 
curing compound may be used where permitted except that Type 1-D (Resin Base 
Only) will be permitted for slab concrete in bridge decks and top slabs of direct traffic 
culverts and all other surfaces that require a higher grade of surface finish. For 
substructure concrete, only one Type of curing compound will be permitted on any one 
structure.   

 
TABLE 5 
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 REQUIRED PERMITTED 
STRUCTURE UNIT DESCRIPTION Water 

 for 
Complete 

Curing 

Membrane 
for 

Interim 
Curing 

Water  
for 

Complete 
Curing 

Membrane 
for 

Complete 
Curing 

1. Upper surfaces of Bridge Roadway, 
Median and Side walk Slabs, Top 
Slabs of Direct Traffic, and Culverts. 

X X 
(resin base)

  

2.Top Surface of any Concrete Unit 
upon which Concrete is to be placed 
and bonded at a later interval (Stub 
Walls, Risers, etc.). Other Super-
structure Concrete (curbs, wing- 
walls, Parapet Walls, etc.). 

X  *X *X 

3. Top Surface of Precast and/or Pre-
stressed Piling. 

X X   

4. All Substructure Concrete Culverts. 
Box Sewers, Inlets, Manholes, 
Retaining Walls, Riprap. 

   
*X 

 
*X 

 
* Polyethylene Sheeting, Burlap-Polyethylene Mats or Laminated Mats in close 

intimate contact with the concrete surfaces, will be considered equivalent to 
water or membrane curing for items under 4. 

The membrane curing shall be applied just after free moisture has disappeared in a 
single, uniform coating at the rate of coverage recommended by the manufacturer and 
as approved by the Engineer or designated representative, but not less than 1 gallon 
per 180 square feet (1 liter per 4.4 square meters) of area.  Tests for acceptance shall 
be at this specified rate. 
 

Membrane curing shall not be applied to dry surfaces, but shall be applied just after free 
moisture has disappeared.  Formed surfaces and surfaces which have given a first rub 
shall be dampened and shall be moist at the time of application of the membrane. 

When membrane is used for complete curing, the film shall remain unbroken for the 
minimum curing period specified.  Membrane, which is damaged, shall be corrected 
immediately by reapplication of membrane.  Polyethylene sheeting, burlap-polyethylene 
mats or laminated mats in close intimate contact with the concrete surfaces, will be 
considered equivalent to membrane curing. Unless otherwise indicated on the drawing, 
the choice of membrane type shall be at the option of the Contractor, except that the 
Engineer or designated representative may require the same curing method for like 
portions of a single structure. 

410S.24    Removal of Forms and Falsework  

Unless otherwise indicated on the drawing, forms for vertical surfaces may be removed 
when the concrete has aged 12 hours after initial set, provided it can be done without 
damage to the concrete. Forms for mass concrete placements shall be maintained in place 
for 4-days following concrete placement. Mass placements are defined as concrete 
placements with a least dimension greater than equal to 5 ft. (1.575 meters), or those 
designated as such on the drawings. 
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Forms for inside curb faces may be removed in approximately 3 hours provided it can be 
done without damage to the curb. 

Unless indicated otherwise on the drawings weight supporting forms and falsework 
spanning more than 1 ft. (300 mm) for structures, bridge components and culvert slabs shall 
remain in place until the concrete has attained a minimum compressive strength of 2500 psi 
(17.25 MPa).  Forms for other structural components may be removed as specified by the 
Engineer or designated representative. 

Inside forms (walls and top slabs) for inlets, box culverts and sewers may be removed after 
the concrete has attained a minimum compressive strength of 1800 psi (12.4 MPa), 
provided an overhead support system, approved by the Engineer or designated 
representative, is used to transfer the weight (mass) of the top slab to the walls of the box 
culvert or sewer before the support provided by the forms is removed. 

If all test cylinders made for the purpose of form removal have been broken without attaining 
the required strength, forms shall remain in place for a total of 14 curing days. 

The above provisions relative to form removal shall apply only to forms or parts thereof 
which are constructed to permit removal without disturbing forms or falsework required to be 
left in place for a longer period on other portions of the structure. 

Remove all metal appliances used inside forms for alignment shall be removed to a depth of 
at least ½ in. (13 mm) from the concrete surface. The appliances shall be manufactured to 
allow the removal without undue chipping or spalling of the concrete, and so that it leaves a 
smooth opening in the concrete surface when removed. Rods, bolts and ties shall not be 
burned-off. 

Backfilling against walls of Type I or Type II cement shall not take place for a minimum of 7 
days.  Backfilling against walls of Type III cement shall not take place until the cylinder 
compressive strength has reached 3000 psi (20.7 MPa) or the wall has cured for 5 days. 

All forms and falsework shall be removed unless indicated otherwise on the drawings. 

410S.25  Defective Work  

Any defective work discovered after the forms have been removed shall be repaired as soon 
as possible in accordance with "Finishing Exposed Surfaces", below. 
 
If the surface of the concrete is bulged, uneven or shows excess honeycombing or form 
marks, which in the opinion of the Engineer or designated representative, cannot be 
repaired satisfactorily, the entire section shall be removed and replaced at the expense of 
the Contractor. 

410S.26  Finishing Exposed Surfaces 

A.  Ordinary Surface Finish  
 

An Ordinary Surface Finish shall be applied to all concrete surfaces either as a final 
finish or preparatory to a higher grade or class of finish.  Higher grades and classes of 
finish shall conform to Item No. 411S, "Surface Finishes for Concrete".  Where neither a 
grade or class of finish is specified, an Ordinary Surface Finish only, will be required. 
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Ordinary Surface Finish shall be provided as follows: 

1.  After formal removal, all porous, honeycombed areas and spalled areas shall be 
corrected by chipping away all loose or broken material to sound concrete. 

2.  Featheredges shall be eliminated by saw-cutting and chipping spalled areas to a 
depth at least ½ in. (13 mm) deep perpendicular to the surface.  Shallow cavities 
shall be repaired using a latex adhesive grout, cement mortar or epoxy grout 
approved by the Engineer or designated representative.  If judged repairable by 
the Engineer or designated representative, large defective areas shall be 
corrected using concrete or other material approved by the Engineer or 
designated representative. 

3.  Holes and spalls caused by removal of form ties, etc., shall be cleaned and filled 
with latex adhesive grout, cement mortar or epoxy grout approved by the 
Engineer or designated representative.  Only the holes shall be filled. The patch 
shall not be blended with the surrounding concrete. On surfaces to receive a rub 
finish in accordance with Standard Specification Item No. 411S, “Surface Finishes 
for Concrete” the exposed parts of metal chairs shall be chipped out to a depth of 
1/2 inch (13 mm) and the surface repaired. 

4. All fins, runs, drips or mortar that will be exposed shall be removed from surfaces.  
Form marks and chamfer edges shall be smoothed by grinding and/or dry 
rubbing. 

5.  Grease, oil, dirt, curing compound, etc., shall be removed from surfaces requiring 
a higher grade of finish.  Discolorations resulting from spillage or splashing of 
asphalt, paint or other similar material shall be removed. 

6.  Repairs shall be dense, well bonded and properly cured and when made on 
surfaces, which remain exposed and do not require a higher finish, shall be 
finished to blend with the surrounding concrete. 

Unless otherwise indicated on the drawings Ordinary Surface Finish shall be the final 
finish for the following exposed surfaces:  

1.  inside and top of inlets,  
2.  inside and top of manholes,  
3.  inside of sewer appurtenances,  
4.  inside of culvert barrels,  
5.  bottom of bridge decks between beams or girders,  
6.  vertical and bottom surfaces of interior concrete beams or girders. 

B.  Rubbed Finish  

In general, the following areas shall require a rubbed finish and shall receive a first and 
second rubbing: 

 
1.   The top, exterior and roadway facia of curbs and parapet walls. 
2.   All concrete surfaces of railing. 
3.   The exterior vertical facia of slab spans, rigid frames, arches and box girders. 
4. The outside and bottom surfaces of facia beams or girders (except precast 

concrete beams). 
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5. The underside of overhanging slabs to the point of juncture of the supporting 
beams. 

6. All vertical surfaces of piers, columns, bent caps, abutments, wing walls and 
retaining walls which are exposed to view after all backfill and embankments is 
placed. 

7. Exposed formed surfaces of inlet and outlet structures on culverts, transition 
structures, headwalls and inlets. 

8.  Such other surfaces specified elsewhere to receive a rubbed finish and such 
additional surfaces required by the Engineer or designated representative to 
receive a rubbed finish. 

After removal of forms and as soon as the mortar used in pointing has set sufficiently, 
surfaces to be rubbed shall be wet with a brush and given a first surface rubbing with a 
medium coarse carborundum stone.  This rubbing shall be done before the concrete 
has cured more than 48 hours. 

The second rubbing shall present a cleaned uniform appearance free from drip marks 
and discoloration.  It shall be given with a No.30 carborundum stone or an abrasive of 
equal quality. 

If the Contractor elects to use epoxy paint in lieu of the second rubbings the Contractor 
may do so upon approval of the Engineer or designated representative. 

C.  Special Surface Finishes  
 

Striated, exposed aggregate and other special surface finishes shall conform to 
Standard Specification Item No. 411S, "Surface Finishes for Concrete" and/or with the 
requirements indicated on the drawings. 

410S.27  Measurement and Payment  

No direct measurement or payment will be made for the work to be done or the equipment 
to be furnished under this item, but shall be included in the unit price bid for the item of 
construction in which this item is used. 
 
End 

 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Standard Specification Item 410S, “Concrete Structures”  

City of Austin Standard Specification Items 
Designation  Description 
Item No. 360S  Concrete Pavement 
Item No. 401S Structural Excavation and Backfill 
Item No. 403S Concrete for Structures 
Item No. 406S Reinforcing Steel 
Item No. 411S Surface Finishes for Concrete 
Item No. 413S Cleaning and/or Sealing Joints and Cracks (PC Concrete) 
Item No. 425S Prestressed Concrete Structures 
 
U.S. Department of Commerce Voluntary Product Standard, PS 1 
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American Concrete Institute 
Designation  Description 
ACI 347 Guide to Formwork for Concrete 
American Society for Testing and Materials (ASTM) 
Designation  Description 
ASTM D-994 Preformed Expansion Joint Filler for Concrete (bituminous Type) 
ASTM D-1751 Prefprmed Expansion  Joint Filler for Concrete Paving and Structural 

Construction (Nonextruding and Resilient Bituminous Types) 
ASTM D-1752 Prefprmed Sponge Rubber and Cork Expansion Joint Fillers for 

Concrete Paving and Structural Construction 

Texas Department of Transportation: Departmental Material Specifications 
Designation  Description 
DMS-4640 Chemical Admixtures for Concrete 
DMS-4650 Hydraulic Cement Concrete Curing Materials and Evaporation 

Retardants” 
DMS-6100 Epoxy and Adhesives 
DMS-6160 Waterstops, Nylon Reinforced Neoprene Sheet, and Elastomeric 

Pads 
DMS-6310 Joint Materials and Fillers 

 

Texas Department of Transportation: Manual of Testing Procedures 
Designation    Description 
Tex-436-A Measurement of Texture Depth by the Sand Patch Method 
Tex-440-A Initial Time-of-Set of Fresh Concrete 

 

RELATED CROSS REFERENCE MATERIALS 
Standard Specification Item 410S, “Concrete Structures” 

American Society for Testing and Materials, ASTM 
Designation      Description 
A 36/A 36M Carbon Structural Steel 
A 82 Steel Wire, Plain, for Concrete Reinforcement 
A 185 Steel Welded Wire Fabric, Plain, for Concrete Reinforcement 
A 496 Steel Wire, Deformed, for Concrete Reinforcement 
A 497 Steel Welded Wire Fabric, Deformed, for Concrete Reinforcement 
A 615/A 615M Deformed and Plain Billet-steel Bars for Concrete Reinforcement 
A 675/A 675M Steel Bars, Carbon, Hot-Wrought, Special Quality, Mechanical 

Properties 
A 706/A 706M Low- Alloy Steel Deformed and Plain Bars for Concrete 

Reinforcement 
A 775/A 775M Epoxy-Coated Reinforcing Steel Bars 
A 884/A 884M Epoxy-Coated Steel Wire and Welded Wire Fabric For Reinforcement 
A 934/A 934M Epoxy-Coated Prefabricated Reinforcing Steel Bars 
A 996/A 996M Rail-Steel and Axle-Steel Deformed Bars for Concrete Reinforcement 
D3963/D3963M Fabrication and Jobsite Handling of Epoxy-coated Reinforcing Steel Bars 
Texas Department of Transportation: Manual of Testing Procedures 
Designation      Description 
Tex-739-I Sampling and Testing Epoxy Coated Reinforcing Steel 
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City of Austin Standard (Details) 
Designation  Description 
Standard 406S-1  Reinforced Steel Tolerances 

Texas Department of Transportation: Departmental Material Specifications 
Designation  Description 
DMS 8130  Epoxy Powder Coating for Reinforcing Steel 

City of Austin Standard Specification Items 
Designation  Description 
Item No. 404S  Pneumatically Placed Concrete 
Item No. 407S  Fibrous Concrete 
Item No. 414S  Concrete Retaining Walls 
Item No. 420S   Drilled Shaft Foundations 

Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 
Designation           Description 
Item No. 360  Concrete Pavement 
Item No. 420  Concrete Structures 
Item No. 421   Hydraulic Cement Concrete 
Item No. 422  Reinforced Concrete Slab 
Item No. 423  Retaining Walls 
Item No.  440 Reinforcing Steels 
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Item No. 411S 
Surface Finishes for Concrete 

411S.1  Description  

This item shall govern the furnishing of all materials and the application by the methods of 
construction indicated on the Drawings for the application of a surface finish to concrete. 
 
This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text and accompanying tables, the inch-pound units are given preference 
followed by SI units shown within parentheses. 

411S.2 Submittals  

The submittal requirements of this specification item include: 
 

 A. Type and manufacturer of cement(s). 
 

B. Type and manufacturer of membrane curing compound. 
 
C. Type and manufacturer of adhesive grout. 
 
D. Type and manufacturer of resin paint. 
 
E. Samples as requested. 
 
F. Locations of proposed grade/class of finishes. 

411S.3  Materials  

(1)  Masonry Sand 

Masonry sand shall conform to ASTM C 144. 

(2) White Cement 

White cement shall conform to ASTM C 150. 

(3)   Portland Cement 
All cement unless otherwise indicated shall be Portland cement conforming to ASTM 
C 150. 

Portland cement manufactured in a cement kiln fueled by hazardous waste shall be 
considered as an approved product if the production facility is authorized to operate 
under regulation of the Texas Natural Resource Conservation Commission (TNRCC) 
and the U. S. Environmental Protection Agency (EPA).  Supplier shall provide current 
TNRCC and EPA authorizations to operate the facility. 

 (4)  Membrane Curing 

Membrane curing shall conform to Item No. 409S, "Membrane Curing". 

(5)  Adhesive Grout 
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This subsection sets forth the requirements for three epoxy adhesives with different 
viscosities designed to bond fresh Portland Cement concrete to existing Portland 
Cement concrete, hardened concrete to hardened concrete and steel to fresh or 
hardened concrete.  These adhesives are as follows: 

Type V: Standard (medium viscosity) for applying to horizontal and vertical 
surfaces.  This material is suitable for surface sealing of fine cracks in 
concrete. 

Type VI: Low viscosity for application with spray equipment to horizontal surfaces. 
Type VII:  Paste consistency for overhead application and where a high buildup is 

required.  This material is suitable for surface sealing of cracks in 
concrete, which are veed out prior to sealing, and for grouting of dowel 
bars where clearance is 1/16 inch (1.6 mm) or less. 

(a)  Mixing Ratio: The ratio of resin and hardener components to be mixed together to 
form the finished adhesive shall be either 1 to 1 or 2 to 1 by volume. 

Any specific coloring of resin and/or hardener components desired will be stated 
by the Engineer or designated representative. 

Fillers, pigments and thixotropic agents.  All fillers, pigments and/or thixotropic 
agents in either the epoxy resin or hardener component must be of sufficiently fine 
particle size and dispersed so that no appreciable separation or settling will occur 
during storage. 

Any fillers present in the low viscosity version must be of such a nature that they 
will not interfere with application by spray equipment or abrade or damage such 
equipment. 

The concrete adhesive shall contain no volatile solvents. 

(b)  Consistency: The adhesives shall comply with the following: 

 Type V Type VI Type VII 
Viscosity of mixed adhesive 
77°  1°F, (25°  -17°C) 
Poises 

400 
Maximum

 

150 
Maximum

must be sufficiently fluid to 
apply by trowel or spatula 
without difficulty 

Pot Life at 77°F (25°C), minutes minimum - 30 
Set Time at 77°F (25°C) (Time required to attain 180 psi (1.3 mPa), hours 
maximum - 12 

 
Thixotropy test shall be performed at both 77° and 120° F (25° and 49° C).  
Average thickness of cured adhesive remaining on test panel, mils minimum. 

 
Type V Type VII 

30 45 
 

Samples of the individual components in sealed containers shall be maintained at 
115° + 3° F (46° + -16° C) for 2 weeks.  The mixed adhesive prepared from these 
samples must still comply with the minimum thixotropy requirements. 
 
The viscosity of the Type V and Type VI versions must not show an increase of 
more than 20 percent compared with the viscosity prior to the stability test.  The 
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Type VII adhesive must still be sufficiently fluid to apply by trowel or spatula 
without difficulty. 

 
(c)  Physical Properties of the Cured Adhesive 

 
Property Requirements
Adhesive Shear Strength, psi, (mPa),  minimum 2200 (15) 
Water Gain, percent by weight, maximum 0.20 
Ability to bond fresh Portland cement concrete to cured 
Portland cement concrete psi, (mPa),  minimum (7 days cure 
time) 

400 (2.8) 

(6)  Synthetic Resin Paint 
 

Type X Epoxy: This is a high solids epoxy coating designed for application by brush or 
roller.  The materials can also be applied by airless spray by addition of 
a maximum of 5 percent toluene solvent at the direction of the 
Engineer or designated representative. 

Raw Materials: The basic raw materials to be incorporated into this coating are listed 
below, along with the specific requirements for each material.  The 
final decision as to the quality of materials shall be made by the 
Engineer or designated representative.  After the Engineer or 
designated representative has approved the brand names of raw 
materials proposed by the Contractor, no substitution will be allowed 
during the manufacture without prior approval of the Engineer or 
designated representative. 

Epoxy Resin:  The basic epoxy resin used in the formulation shall be an unmodified 
liquid resin conforming to the following chemical and physical 
requirements: 

 
Viscosity at 25.0 + 0.1 C, cps 7,000 to 10,000 
Weight per epoxy equivalent, gms per gm - mole 175 to 195 
Color (Gardner Number), maximum 5 
Hydrolyzable chlorine, maximum % by weight 0.2 
Specific gravity, 25/25 degrees 1.14.  to 1.18 

 
Test methods to be used in determining these qualities are listed below: 

(a)  Viscosity - Test for Kinematic Viscosity (ASTM Designation: D 445). 
(b)  Weight per Epoxy Equivalent - Test for Epoxy Content of Epoxy Resins (ASTM 

Designation: D 1652). 
(c) Color - Test for Color of Transparent Liquids (Gardner Color Scale) (ASTM 

Designation: D 1544). 
(d)  Hydrolyzable Chlorine - Test for Hydrolyzable Chlorine Content of Liquid Epoxy 

Resins (ASTM Designation D: 1726). 
(e) Specific Gravity - Method of Test for Density of Paint, Varnish, Lacquer and 

Related Products (ASTM Designation: D 1475). 
 

Pigment 
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Titanium Dioxide: The titanium dioxide used in this formulation shall be equivalent to 

DuPont R-900.  This shall be a pure, chalk-resistant, rutile 
titanium dioxide meeting the requirements of ASTM D 476, Type 
III. 

 
Extender: The extender used in this formulation shall be Nyad 400, manufactured by 

Interpace Pigments.  Specific requirements are as follows: 
 

Particle size distribution Minimum Maximum 
Minus 20 microns, percent by weight 95  
Minus 10 microns, percent by weight 70 80 
Minus 5 microns, percent by weight 40 50 
Minus 3 microns, percent by weight 30 40 
Minus 1 micron, percent by weight 14 20 
Oil Absorption (rub out, lbs/100 lbs)  25 maximum
Brightness (G.E.) 92.5 minimum  

411S.4 Grade of Finish 

(1)  General 

 The grade and/or class of finish shall be as described herein and as indicated. 

 "Grade" of finish designates the areas to which a higher finish is to be applied 
beyond the requirements of an Ordinary Surface Finish.  Four grades of finish are 
included herein. 

 "Class" of finish designates the materials or the process to be used in providing the 
grade of finish.  Three classes of finish are included herein. 

For structures and surfaces not described herein under grade of finish, a class of 
finish only may be indicated.  Where neither a grade nor class is specified, an 
Ordinary Surface Finish only will be required as specified in Item No. 410S, 
"Concrete Structures". 

 Where the plans specify a grade and class of finish, i.e., Grade II, Class C, only that 
type of finish shall be furnished. 

 Where the plans specify a grade of finish only, i.e., Grade I Finish, any of the classes 
of finish may be furnished.  Only one class of finish shall be furnished on any 
individual structure, twin structures or on structures in close proximity to each other, 
except as specified for prestressed concrete members below. 

(2)  Grade I  

The following areas shall receive a Class A, B or C (two rub) Finish, except that 
prestressed members shall receive either a Class A or B Finish only. 

All concrete surfaces of railing, including the parapet types; exterior vertical faces of 
slabs, slab spans, arches and box girders; the outside and bottom surfaces of fascia 
beams or girders (including prestressed members); the underside of overhanging 
slabs to the point of juncture of the supporting beam; all exposed vertical surfaces of 



 Current Version:  November 13, 2007 Previous Version: 02/26/02, 05/18/95 

411S   11/13/07 Page 5      Surface Finishes for Concrete 

bents and piers and bottom surfaces of bent caps; all exposed surfaces of tie beams, 
abutments, bridge wingwalls, culvert headwalls and wingwalls and retaining walls 
exposed to view after all backfill and is placed. 

Unless otherwise indicated, the underside of the slab of slab spans shall be finished 
its entire width. 

Unless otherwise indicated, exposed surfaces of pump houses and other 
miscellaneous concrete surfaces shall receive a Class A, B or C (one rub) Finish. 

(3)  Grade II  
 
All concrete surfaces of railing, including the parapet types, all exposed surfaces of 
bridge wingwalls and the exterior vertical faces of slabs and slab spans shall receive 
a Class A, B or C (two rub) Finish.  All other surfaces described under Grade I Finish 
shall receive a Class A or B finish only.  The underside of slab spans shall receive an 
Ordinary Surface Finish only. 

(4)  Grade III  

All concrete surfaces of railing, including the parapet types, all exposed surfaces of 
bridge wingwalls and the exterior vertical faces of slabs shall receive a Class A, B or 
C (two rub) Finish.  All other surfaces described under Grade I Finish shall receive an 
Ordinary Surface Finish. 

(5)  Grade IV  

The top and roadway faces only of all concrete railing, including the parapet types and 
bridge wingwalls shall receive a Class A, B or C (one rub) Finish.  All other surfaces 
described under Grade I shall receive an Ordinary Surface Finish. 

411S.5  Class of Finish  

The Class of Finish designates either an adhesive grout material, a paint-type material or 
a rubbing process applied to surfaces specified in "Grade of Finish", as required above 
and/or as indicated. 
 
Unless otherwise indicated the color shall be concrete gray.  
(1)  Class A  
 

This finish shall consist of an adhesive grout textured coating with a minimum 1/16 
inch thickness, composed of 1 part white cement, 1 part natural (gray) cement, 2 
parts masonry sand, 1 part (latex) emulsion and enough water to form a viscous 
slurry of a consistency that may be applied by spray gun, brush or roller without 
appreciable running or sagging.  The proportions of white and gray cement may be 
varied slightly to obtain the desired color. 

Gradation of the masonry sand shall be as required to produce a texture satisfactory 
to the Engineer or designated representative. 

Prepackaged materials meeting these requirements and acceptable to the Engineer 
or designated representative as to color, texture and appearance will be permitted. 

(2)  Class B  
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The finish shall be a paint-type material, consisting of a synthetic resin, containing 
fibrous as well as texturing pigments, which when applied by a 1 coat spray 
application at the rate of 45 + 5 square feet per gallon (15.9 + 1.9 square meters per 
liter) will yield an acceptable textured coating.  Certification by the manufacturer of 
the above materials will be required. 

(3)  Class C  

This finish shall consist of a one rub or two rub system, as the case may be, meeting 
the requirements set forth below under "Construction Methods". 

411S.6  Approval of Surface Finishing Materials  

The material to be furnished shall meet the requirements of TxDoT Specification DMS-
8110, Structural Coatings, latest revision. 
 

 In addition to the above, the manufacturer shall furnish the following: 
 

(1) At the time of original request for approval of the surface furnishing material, the 
manufacturer shall supply a 1-gallon (3.8 L) sample of the material to the Engineer or 
designated representative, if requested. 

(2) Each 6 months after approval of the material, the manufacturer shall furnish a 
notarized certification indicating that the material originally approved has not been 
changed or altered in any way.  Any change in formulation of a surface finish shall 
require retesting prior to use. 

The Engineer or designated representative may request additional information to be 
submitted such as infrared spectophotometry scan, solids content, etc., for further 
identification.  A change in formula discovered by any of the tests prescribed herein or by 
other means and not reported and retested, may be cause to permanently bar the 
manufacturer from furnishing surface finish materials for City work. 

The City reserves the right to perform any or all of the tests required by this specification as 
a check on the tests reported by the manufacturer.  In case of any variance the City tests 
will govern. 

411S.7  Construction Methods  

Prior to application of any of the finishes required herein, concrete surfaces shall be given 
an Ordinary Surface Finish.  For Class A and B materials, concrete surfaces shall be clean 
and free of dirt, grease, curing compound or any other bond breaking substance.  Class A 
shall be applied on moistened surfaces but Class B requires a dry surface.  The 
temperature of the atmosphere, concrete and compound shall be above 50°F (10°C) for 
Classes A and B at the time of application.  The finished surfaces shall be protected 
against rain or freezing for a period of 24 hours after application. 

Class A materials shall be applied by spraying, by roller or by brush.  Class B materials 
shall be applied by spraying only.  All applications shall provide an acceptable texture of the 
proper coverage. 

The Class A and B material shall be applied after all preparation work required by Ordinary 
Surface Finish has been completed. 
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The Class C Finish shall be performed with a carborundum stone as follows, after all 
preparatory work required by Ordinary Surface Finish has been completed: 

For a two-rub system, the first rubbing shall bring the wetted concrete face to a paste and 
produce a smooth dense surface without pits, form marks or other irregularities.  The use of 
cement or grout to form the paste will not be permitted.  Striping with a brush and washing 
after the first rubbing will not be required.  Chamfer lines shall be finished during the 
second rubbing. 

The first rubbing shall be done soon after form removal.  Membrane curing, if used, shall be 
applied after the first rub is complete.  Prior to the second rubbing, any remaining curing 
membrane shall be removed from the surface by brushing, buffing or other satisfactory 
methods. 

The second rubbing shall be performed when conditioning the structure for final 
acceptance.  The specified surfaces shall be cleaned of drip marks and discolorations and 
given a final rubbing.  The surface shall be striped neatly with a brush and the paste 
allowed to take a reset, after which the surfaces shall be washed with clean water leaving 
them with a neat and uniform appearance and texture. 

For a one rub system, the rubbing requirements shall be the same as for the first rub 
above, except chamfer lines shall be finished and the paste spread uniformly, striped with a 
brush and allowed to take a reset after which the surfaces shall be washed with clean water 
leaving them with a neat and uniform appearance and texture. 

411S.8  Special Surfaces Finishes  

(1)  General  

 When special surface finishes are required for retaining walls, panels, copings or 
similar construction, the Contractor shall prepare sample panels for approval of the 
finish and the method of application.  Unless otherwise indicated, panel or pattern 
arrangement and dimensions may be varied to achieve a more pleasing appearance 
or to utilize forming material more efficiently when approved by the Engineer or 
designated representative.  Aggregates, materials, variation of panel or pattern 
arrangement, dimensions and other features affecting the work shall be approved 
prior to start of the work. 

(2)  Striated Finish  
 
 The striated (grooved) pattern shall be as indicated or as approved by the Engineer or 

designated representative. 

The finish shall be made by lining the forms with striated sheets of plywood, plastic, 
fiberglass, metal or other material acceptable to the Engineer or designated 
representative.  The striations on the panels shall be of a smooth, wide pattern, not 
sharp or angular. 

A chamfer groove shall be used along all edges of each panel.  All ties, bolts or other 
forming accessories shall be located along the chamfer grooves or panel edges. 

(3)  Exposed Aggregate Finish  

(a)  Structural Concrete 
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Exposed aggregate panels may be either raised, recessed or as indicated with the 
sides of each panel chamfered as directed by the Engineer or designated 
representative. 

The aggregate used for this finish shall be approved by the Engineer or 
designated representative.  Unless otherwise indicated, aggregate shall conform 
to the grading requirements of Grade 2 aggregate except that a minimum of 50 
percent shall be retained on the ¾-inch (19 mm)  sieve.  Gravel of predominately 
rounded particles shall be used, except that when indicated or approved by the 
Engineer or designated representative in writing, crushed stone may be used.  
The aggregate shall be large enough to remain firmly anchored in the face of the 
final product.  The depth shall be 1/4-inch (6.4 mm) minimum to 1/2-inch (12.7 
mm), unless otherwise indicated or directed by the Engineer or designated 
representative. 

A surface retarder that penetrates the concrete approximately 1/4 inch (6.4 mm) 
shall be applied to the forms or concrete surface as an aid in achieving the 
desired finish.  Wood forms may require 2 or 3 coatings to compensate for 
absorption.  Form joints shall be taped or caulked to prevent escape of the 
retarder during placing operations. 

Treated form surfaces shall be protected from sun and rain while exposed to the 
atmosphere.  In case of high humidity or if rain has dampened the forms prior to 
placing concrete, a reapplication of the surface retarder may be required to 
provide uniform coverage of the retarder on the forms. 

Adjacent areas of fresh concrete not requiring exposed aggregate finish shall be 
protected when the retarder is applied. 

The finish shall be obtained by sandblasting, bush hammering, water blasting or 
other methods, as approved by the Engineer or designated representative.  
Horizontal surfaces may be finished by a combination of brushing and washing, 
but only after the concrete has set sufficiently to prevent loosening of the 
aggregate. 

Unless otherwise directed by the Engineer or designated representative, forms for 
surface requiring exposed aggregate finish shall be removed 12 to 15 hours after 
concrete placement.  The exposed aggregate operation shall be accomplished 
immediately after form removal.  Except for the time required for obtaining the 
exposed aggregate finish, curing of all surfaces shall be maintained for the 
minimum 4 day curing time.  All surfaces shall be either water cured or may be 
cured with an approved clean membrane compound.  If water curing is used, it 
shall be followed by a clear membrane curing compound conforming to Item No. 
409S, "Membrane Curing". 

Care shall be taken to ensure proper vibration at all points of concrete placement 
to prevent honeycomb or segregation of the materials.  Vibration shall be done in 
such a manner as to provide adequate penetration of previously placed concrete 
lifts.  Care shall be taken to prevent contact of the vibrator with the face form. 

(b)  Sidewalks  
 

When exposed aggregate surfaces are required for sidewalks, driveways and/or 
medians, the coarse aggregate shall consist of particles with at least 40 percent 
crushed faces.  Uncrushed gravel, polished aggregates and clear resilient 
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coatings are not acceptable.  Grade 5 coarse aggregates shall be used for 
exposed aggregate finishes for sidewalks, driveways and/or medians. 

411S.9  Measurement and Payment  

No direct measurement or payment will be made for the work to be done, the 
equipment or materials to be furnished under this item, but shall be included in the 
unit price bid for the item of construction in which this item is used. 
 
End 
 

SPECIFIC Cross Reference Materials 
Standard Specification Item No. 411S, " Surface Finishes for Concrete” 

  
City of Austin Standard Specification Items 
Designation  Description 

  Item No. 410S   Concrete Structures 

  Texas Department of Transportation: Manual of Testing Procedures 
  Designation Description 
  DMS-8110  Coatings for Concrete 
American Society for Testing and Materials (ASTM) 
Designation               Description 

 C 144              Aggregate for Masonry Mortar 
 C 150              Portland Cement 
 D 445   Kinematic Viscosity of Transparent and Opaque Liquids 
 D 476   Standard Classification for Dry Pigmentary Titanium Dioxide   
    Products 
 D 1475   Standard Test Method for Density of Liquid Coatings, Inks and   
   Related Products 
 D 1544   Standard Test Method for Color of Transparent Liquids (Gardner   
   Color Scale) 
           D 1652   Standard Test Method for Epoxy Content of Epoxy Resins 
           D 1726   Standard Test Method for Hydrolyzable Chloride Content  of Liquid  
   Epoxy Resins 
 

RELATED CROSS REFERENCE MATERIALS 
Specification Item No. 411S, " Surface Finishes for Concrete” 

 
 City of Austin Standard Specification Items 
Designation  Description 
Item No. 403S Concrete for Structures 
Item No. 410S    Concrete Structures 

  Item No. 411S Surface Finished for Concrete 
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Item No. 416S 
Waterstops 

416S.1 Description 

This item shall govern the furnishing and installation of waterstops in accordance with the 
details shown on the Drawings and the requirements of this item. 
 
This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text and accompanying tables, the inch-pound units are given preference 
followed by SI units shown within parentheses. 
 
 
416S.2 Submittals 
 
The submittal requirements of this specification item include: 
 
A. Type and manufacturer of proposed waterstop. 
 
B. Certification that waterstops meet the requirements of this section. 
 
C. Proposed method of performing splices. 

416S.3 Materials 

(1) General:  Except where otherwise shown on the Drawings, waterstops may be 
manufactured from either natural or synthetic rubber or from polyvinyl chloride (PVC) as 
specified below. 

(a) Natural Rubber.  Natural rubber waterstops shall be manufactured from a stock 
composed of a high-grade compound made exclusively from new plantation rubber, 
reinforcing carbon black, zinc oxide, accelerators, anti-oxidants and softeners. This 
compound shall contain not less that 72 percent by volume of new plantation 
rubber. 

Physical properties of the natural rubber for waterstops shall be as shown in Table 
A below. 

(b) Synthetic Rubber.  Synthetic rubber water stops shall be manufactured from a 
compound made exclusively from neoprene or butadiene styrene rubber (GRS), 
reinforcing carbon black, zinc oxide, polymerization agents and softeners.  This 
compound shall contain not less than 70 percent by volume of neoprene or GRS. 

Physical properties of the synthetic rubber for waterstops shall be as shown in 
Table A below. 

(c) Polyvinyl Chloride.  Polyvinyl chloride (PVC) waterstop material shall conform to the 
Corps of Engineers Specification Number CRD-C-572. 

(2)  Manufacturer's Certification: The manufacturer shall furnish test reports certified by a 
nationally known    testing laboratory for each batch or lot of waterstops furnished 
under this contract, indicating compliance with this specification. 
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(3) Manufacturing Requirements: Natural and/or synthetic rubber waterstops shall be 
manufactured with an integral cross section which shall be uniform within plus or 
minus 1/8 inch (3.2 mm) in width.  The web thickness or bulb diameter cross section 
shall be within plus 1/16 (1.6 mm) and minus 1/32 inch (0.8 mm).  No splices will be 
permitted in straight strips.  Strips and special connection pieces shall be well cured so 
that any cross section shall be dense, homogeneous and free from all porosity.  All 
junctions in the special connections shall be full-molded. 

Requirements for PVC waterstops shall be the same as for natural or synthetic rubber 
waterstops except that splicing of PVC shall be done by heat sealing the adjacent 
surfaces in accordance with the manufacturer's recommendations.  A thermostatically 
controlled electric source of heat shall be used to make all splices.  The heat shall be 
sufficient to melt but not to char the plastic. 

 
416S.4 Construction Methods 

Waterstops shall be of the size and shape shown on the Drawings.  They shall be installed 
in the locations as shown on the Drawings. 

The waterstops shall be accurately located in the forms and firmly held in place, both 
before and during concrete placement, to prevent displacement. 

No field splices shall be permitted unless otherwise indicated on the Drawings.  Field 
splices shall be either vulcanized; mechanical, using stainless steel parts; or made with a 
rubber splicing union of the same stock as the waterstop.  All finished splices shall have a 
tensile strength not less than 50 percent of the unspliced material. 

 
TABLE A:  Physical Properties for Rubber for Waterstops 
Original Physical Properties: 
Hardness, ASTM D676 (Durometer) 
Tensile Strength, Min. psi (mPa), ASTM D412 
Elongation at Break, Min. percent  
Accelerated Tests to Determine Aging 
Characteristics (Alternate tests):  
(1) After 7 days in air at 158  2 F (70  -17 C), 

ASTM D573, or;  
(2) After 48 hours in oxygen at 158  2 F (70  - 
     17 C) 

and 300 psi (2 mPa) pressure, ASTM D572:  
Tensile Strength, percent change, max.  
Maximum Elongation, percent change, max. 
 

Natural (Plain) 
Rubber 

Synthetic (Neoprene 
or GRS) Rubber  

 
60  5 

3500 (24) 
550 

 
55  5 

2500 (17) 
425 

 
 
 
 
 
 
 

35 
 

35 

 
 
 
 
 
 
 

35 
 
- 

416S.5 Measurement and Payment 
 
The work performed, materials furnished and all labor, tools, equipment and incidentals 
necessary to complete the work under this item will not be measured or paid for directly, 
but shall be included in the unit price bid for the item of construction in which this item is 
used. 
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End 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification Item No. 416S, “Waterstops”  

Corps of Engineers Specifications 
Designation               Description 
CRD-C-572 Polyvinylchloride Waterstop 

 
RELATED CROSS REFERENCE MATERIALS 

Specification Item No. 416S, “Waterstops”  
City of Austin Standard Specifications 
Designation               Description 
Item No. 403S Concrete for Structures   
Item No. 410S Concrete Structures 
Item No. 414S Concrete Retaining Walls 
Item No. 425S Prestressed Concrete Structures 
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 Item No. 432S 
Portland Cement Concrete Sidewalks 

432S.1 Description 

This item shall govern the construction of Portland cement concrete sidewalks (Standard Detail No. 
432S-1), as herein specified, on an approved subgrade and in conformance with the lines, grades 
and details indicated on the Drawings or as established by the Engineer or designated 
representative.  

This specification is applicable for projects or work involving either inch-pound or SI units.  Within 
the text inch-pound units are given preference followed by SI units shown within parentheses. 

432S.2  Submittals 

The submittal requirements of this specification item include: 

A. Class A portland cement (p.c). concrete mix design, 
B. Type of Installation (i.e. Type I, Type II, etc.) and construction details (i.e. cushion layer, base, 

reinforcing steel, joints, curing membrane),  
C. Identification of the type, source, mixture, Pure Live Seed (PLS) and rate of application of the 

seeding. 
D.   Number, manufacturer, model, construction, finish and installation details of streetscape 

appurtenances of bicycle racks, benches, chairs, trash receptacles, streetlights, tree wells and 
above grade tree planters [for sidewalks, 12 feet (3.66 meters) or wider]. 

432S.3  Materials 

A.    Portland Cement Concrete 
 Portland cement concrete shall be Class A conforming to Specification Item No. 403S, 

"Concrete for Structures" or Specification Item No. 407S, "Fibrous Concrete". 
B.   Reinforcement 
 Reinforcement shall conform to Specification Item No. 406S, "Reinforcing Steel" or 

Specification Item No. 407S, "Fibrous Concrete". 
C.   Expansion Joint Materials 
 Expansion joint materials shall conform to Specification Item No. 408S, "Expansion Joint 

Materials". 
D.   Membrane Curing Compound 
 Membrane curing compound shall conform to Specification Item No. 409S, "Membrane 

Curing". 

432S.4 Construction Methods 

The subgrade shall be excavated in accordance with Specification Item No. 111S, “Excavation”, 
prepared in accordance with Specification Item No. 201S, “Subgrade Preparation”, shaped to the 
lines, grades and cross section as indicated on the Drawings or as directed by the Engineer or 
designated representative and thoroughly compacted in accordance with Specification Item No. 
201S. A granular cushion of a minimum thickness of 2 inches (50 mm) but maximum thickness of 5 
inches (125 mm), composed of crusher screenings, gravel and sand, crushed rock or coarse sand, 
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shall be spread, wetted thoroughly, tamped and leveled. The granular cushion shall be moist at the 
time the Portland cement concrete is placed. 

If the subgrade is undercut by more than 4 inches (100 mm) or the elevation of the natural ground is 
more than 4 inches (100 mm) below "top of subgrade", then a necessary backfill/embankment layer 
of an approved material shall be placed and compacted with a mechanical tamper.  Hand tamping 
will not be permitted. 

Where the subgrade is rock or gravel, 70 percent of which is rock; the 2-inch (50 mm) cushion need 
not be used. The Engineer or designated representative will determine if the subgrade meets the 
above requirements. 

Sidewalk forms shall be constructed of metal or well-seasoned wood not less than 2 inches (50 
mm) in thickness, with a section satisfactory to the Engineer or designated representative.  The 
forms shall be clean, straight, and free from warp with a depth equal to the thickness of the finished 
work.  All forms shall be securely staked to line and grade and maintained in a true position during 
the deposition of Portland cement concrete.  Before p.c. concrete is placed, the forms shall be 
thoroughly oiled with a light form oil. 

Expansion joint material 3/4 inch (19 mm) thick, shall be provided where the new construction abuts 
an existing structure, sidewalk or driveway.  Similar expansion material shall be placed around all 
obstructions protruding through the sidewalk.  The expansion joint material shall be placed vertically 
and shall extend the full depth of the p.c. concrete.  Maximum spacing of expansion joints shall be 
40 feet (12 meters) as indicated on the Drawings or as directed by the Engineer or designated 
representative.  Weakened plane joints shall be spaced at 5 feet (1.5 meters) on center.  Normal 
dimensions of the weakened plane joints shall be 1/4 inch wide and 3/4 inch deep (6 mm wide and 
19 mm deep).  All joints shall be constructed perpendicular (90 degrees) to the centerline of walk 
and shall match any previously placed concrete joints. For sidewalks with widths exceeding 6 feet 
(1.83 meters) longitudinal weakened-plane tooled joints shall be provided as indicated on the 
Drawings or as directed by the Engineer or designated representative.  

Reinforcement for sidewalks shall consist either of polypropylene fibrillated fibers or  6” x 6” x W1.4 
x W1.4 (150mm x 150mm x MW9 x MW9) welded wire fabric or one layer #3 (10M) reinforcing bars, 
placed no more than 18 inches (450 mm) on center both directions.  All reinforcement shall be 
accurately placed at slab mid-depth, equidistant from the top and bottom of the p.c. concrete and 
held firmly in place by means of bar supports of adequate strength and number that will prevent 
displacement and keep the steel at its proper position during the placement of the p.c concrete.  In 
no instance shall the steel be placed directly on the subgrade or sand cushion layer. 

Prior to placement of the concrete, the reinforcement installation shall be inspected by the Engineer 
or designated representative to insure conformance with the drawings, specifications and this item.  
In addition care shall be exercised to keep all steel in its proper position during placement of the 
p.c. concrete.  If during placement of the concrete, the reinforcement is observed to loose bar 
support, float upward or move in any direction, the placement shall be stopped until corrective 
action is taken.  

Splices in wire fabric shall overlap sufficiently to allow two pairs of transverse wires to be tied 
together and no splice of less than 6 inches (150 mm) will be permitted.  Splices in the #3 (10M) 
bars shall have a minimum lap of 12 inches (300 mm). 

Where driveways cross sidewalks, additional reinforcing shall be placed in the sidewalk as indicated 
on the Drawings. 

Portland cement concrete shall be placed in the forms and spaded, tamped and thoroughly 
consolidated until it covers the entire surface with a monolithic finish.  The top surface shall be 
floated and troweled to a uniform smooth surface; then finished with a broom or wood float to a 
gritty texture unless indicated otherwise on the Drawings or as directed by the Engineer or 
designated representative.  The outer edges and joints shall be rounded with approved tools to a 
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1/4-inch (6 mm) radius.  Care will be exercised to prevent loss of dummy joints or rounded edges 
when applying the brush finish.   

Portland cement concrete sidewalk ramps shall be formed to produce a finished surface with 
detectable warnings (Standard Detail 432S-2A) in accordance with the requirements of the 
American Disabilities Act and Texas Accessibility Standards (TAS), including Sections 4.29.2 and 
A4.29.2.  The p.c. concrete sidewalk ramps shall be constructed in accordance with appropriate 
City of Austin Standard Details (Standard Details 432S-3, 432S-3A through 432S-3H, 432S-5, 
432S-5A, 432S-5B, etc.).  

Detectable warning for the ramps shall consist of raised truncated domes with a diameter of 
nominal 0.9 inch (23 mm), a height of nominal 0.2 inch (5 mm) and center-to-center spacing of 
nominal 2.35 inches (60 mm) and shall contrast visually with adjoining surfaces, either light on dark 
or dark-on-light. The material used to provide contrast shall be an integral part of the walking 
surface. 

When indicated on the Drawings or as directed by the Engineer or designated representative, the 
construction of the sidewalk ramp shall include the installation of interlocking concrete paving units 
(Standard Specification Item No. 480S, "Concrete Paving Units"). The concrete paving units shall 
be constructed in accordance in accordance with Standard Specification Item No. 485S, "Concrete 
Paving Units for Sidewalk Ramps) and appropriate City of Austin Standard Details (Standard 
Details 432S-2A, 432S-3, 432S-3A through 432S-3H, 432S-5, 432S-5A and 432S-5B).  

At the proper time after finishing, the surface shall be protected by a membrane, compound curing 
agent or by wetted cotton or burlap mats, conforming to Item No.409S, "Membrane Curing".  The 
sides of the p.c. concrete shall be cured in the forms.  If the forms are removed during the curing 
process, the curing shall be continued by the placement of fill against the exposed concrete edges 
or by other procedures conforming to Item No. 410S, "Concrete Structures".  The top 4 inches (100 
mm) of fill shall be clean topsoil conforming to Item No. 604S, "Seeding for Erosion Control". 

Existing sidewalk that is scheduled for removal and replacement shall be removed and the 
underlying material shaped to the lines, grades and cross section as indicated in the drawings or as 
directed by the Engineer or designated representative.  The removal and/or relocation of 
obstructions, including but not limited to signs, trash cans and benches on concrete pads, 
abandoned manholes, sprinkler control valves and landscaping, shall be performed, as indicated on 
the drawings, in a manner acceptable to the Engineer or designated representative.  Removal 
and/or relocation of obstructions will be considered incidental work to this item and will not be paid 
for directly. 

Existing PVC pipe drains in and behind curb shall be removed and replaced as required in new 
sidewalk and/or curb and gutter.  In areas of proposed sidewalk construction, where curb and gutter 
is to remain in place, existing PVC pipe shall be cut far enough behind the back of curb to allow 
sufficient room for joint fittings to connect to new or salvaged PVC pipe. 

The Contractor shall be responsible for removing and replacing mailboxes that are located in the 
construction area, while assuring that mail delivery will not be interrupted as a result of the 
construction activities.  Mailboxes shall not be laid on the ground.    

All necessary excavation, filling and grading of the slopes adjacent to the completed concrete 
sidewalks will be considered incidental work pertaining to this item and will not be paid for directly.  
The adjacent excavation and grading of the slopes shall be done in a manner acceptable to the 
Engineer or designated representative. 

432S.5  Streetscape Furniture Installation Requirements 

A. General General 
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Bicycle racks, benches and chairs, trash receptacles, tree wells and above grade tree wells and 
planters shall only be installed in sidewalks that are 12 feet (3.66 meters) or wider. When 
installation is indicated on the Drawings or directed by the Engineer or designated 
representative, these items shall be permanently installed as indicated in Standard Details 
710S-4 and 710S-5; 432S-9B; 432S-7C, and 432S-7F; and 432S-8B. Above grade tree wells 
shall be installed in conformance with Standard Detail 432S-7E, while above grade tree planters 
shall be installed in conformance with Standard Detail Nos. 432S-7D and 432S-7G. 

 

B.  Location Requirements 

1.    Benches.  

Benches shall be placed either perpendicular to the curb with the center of the bench on line 
with trees and light poles and facing toward the building entry, or parallel to the building and 
within 6” (150 mm) of the building wall, facing out to the street.  

Bench siting shall be in conformance with Standard Detail No. 432S-9C in 12’ (3.6 M) or 
wider sidewalks and Standard Detail No. 432S-9D in sidewalks of width between 12’ (3.6 M) 
and 18’ (5.4 M). 

2.   Bike Racks. 

Bike racks are to be placed perpendicular to the curb with the centerline of the rack on line 
with trees and light poles.  

Bike rack siting shall be in conformance with Standard Detail No. 710S-6A in 12’ (3.6 M) or 
wider sidewalks and Standard Detail No. 710S-6B in sidewalks of width between 12’ (3.6 M) 
and 18’ (5.4 M). 

3.   Trash Receptacles. 

Trash receptacles shall either be placed along the curb, with the center line of the receptacle 
on line with the trees and light poles, or shall be located at the building entry in alignment 
with the structural bay system of the building. If located at the entry there shall be no more 
than 1 foot (300 mm) clearance between the receptacle and the building wall.  

Trash receptacle siting adjacent to curb ramps within an intersection shall be in 
conformance with Standard Detail No. 432S-8C in 12’ (3.6 M) or wider sidewalks. 

P432S.6  Pedestrian Railing 

When a pedestrian railing installation is required along sidewalks for pedestrian protection as 
indicated on the Drawings or directed by the Engineer or designated representative, this type of 
pedestrian railing shall be permanently installed in conformance with one of the following designated 
Standard Details: 707S-1, 707S-2, 707S-3 or 707S-4.  

When a pedestrian railing installation is required along portions of sidewalks identified as ‘ramps’ 
for ADA accessibility purposes as indicated on the Drawings or directed by the Engineer or 
designated representative, this type of pedestrian railing shall be permanently installed in 
conformance with one of the following designated Standard Details: 707S-2, 707S-3 or 707S-4. 

432S.7  Measurement 
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Accepted work performed as prescribed by this item will be measured by the square foot (square 
meter: 1 square meter is equal to 10.764 square feet) of surface area of "Concrete Sidewalk".   
 
Accepted work performed as prescribed by "Sidewalk Ramps" will be measured per each for the 
type of ramp indicated on the Drawings. 

Accepted work performed as prescribed by "Streetscape Appurtenances” will be measured per 
each for the type of appurtenance indicated on the Drawings. 
 
 
Accepted work performed as prescribed by "Pedestrian Railing” will be measured per lineal foot of 
the type of railing indicated on the Drawings. 

432S.8 Payment 

The work performed as prescribed by this item for concrete sidewalk will be paid for at the unit bid 
price per square foot for "Concrete Sidewalk" and/or “Sidewalks Reconstruction”; per each for 
"Concrete Sidewalk Ramps" and "Streetscape Appurtenances" or per lineal foot for “Pedestrian 
Railing”.   
 
The unit bid price for new sidewalk shall include full compensation for excavating and/or removal 
and/or relocating obstructions, vegetating adjacent areas disturbed by sidewalk construction, 
preparing the subgrade; for furnishing and placing all materials including cushion material, all 
reinforcement, bar supports, joints, expansion joint materials, and for any other materials, 
manipulations, labor, tools, equipment, finishing, curing and incidentals necessary to complete the 
work. 

The unit bid price for sidewalk reconstruction shall include full compensation for excavating and/or 
removal of existing sidewalk and other obstructions, relocating obstructions, replacing PVC drain 
pipe, re-vegetating adjacent areas disturbed by sidewalk construction, preparing the subgrade; for 
furnishing and placing all materials including cushion material, all reinforcement, bar supports, 
joints, expansion joint materials, and for any other materials, manipulations, labor, tools, equipment, 
finishing, curing and incidentals necessary to complete the work. 

The unit bid price for ramps shall include full compensation for preparing the subgrade when not 
included as a separate item; for furnishing and placing all materials, manipulation, labor, tools, 
equipment and incidentals necessary to complete the work. All necessary excavation, filling and 
grading of the slopes adjacent to the completed concrete paver units will be included in the unit 
price bid for the item of construction in which this item is used, unless included as a separate pay 
item in the Contract bid form. 

The unit bid price for streetscape appurtenances shall include full compensation for the individual 
item (i.e. bench, chair, bicycle rack, trash receptacle, street light or above grade tree planter), as 
well as the removal of existing sidewalk, preparation of footings, furnishing and placing all materials, 
manipulation and finishing, labor, tools, equipment and incidentals necessary to complete the work.  

The unit bid price for pedestrian railing shall include full compensation for the complete installation 
of the specific pedestrian railing including but not limited to preparation of footings or curb, 
furnishing and placing all materials, manipulation and finishing, labor, tools, equipment and 
incidentals necessary to complete the work. 

Payment will be made under one of the following: 
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New Sidewalks 
 Pay Item 432S-4:   New P.C. Concrete Sidewalks, 4 Inch thickness  Per Square Foot. 
 Pay Item 432S-5:   New P.C. Concrete Sidewalks, 5 Inch thickness  Per Square Foot. 
 Pay Item 432S-6:   New P.C. Concrete Sidewalks, 6 Inch thickness  Per Square Foot. 
 Pay Item 432S-7:   New P.C. Concrete Sidewalks, 7 Inch thickness  Per Square Foot. 
Sidewalks Reconstruction 

Pay Item 432SR-4: Reconstruct Concrete Sidewalks to 4 Inch thickness, 
  including removal of existing sidewalk Per Square Foot. 
Pay Item 432SR-5: Reconstruct Concrete Sidewalks to 5 Inch thickness,  
   including removal of existing sidewalk  Per Square Foot. 
Pay Item 432SR-6:  Reconstruct Concrete Sidewalks to 6 Inch thickness,  
  including removal of existing sidewalk  Per Square Foot.  
Pay Item 432SR-7:   Reconstruct Concrete Sidewalks to 7 Inch thickness,  
  including removal of existing sidewalk  Per Square Foot. 

Ramps 
 Pay Item 432S - RP-1:   P.C. Sidewalk Curb Ramp with Pavers (Type I)   Per Each. 
 Pay Item 432S-RP-1A:   P.C. Sidewalk Curb Ramp with Pavers (Type IA)   Per Each. 
 Pay Item 432S-RP-1B:   P.C. Sidewalk Curb Ramp with Pavers (Type IB)   Per Each. 

Streetscape Appurtenances 
 Pay Item 432S-SAC-1   Streetscape Bench (____ inches in length) Per Each. 
 Pay Item 432S-SAC-2   Streetscape Chair Per Each. 
 Pay Item 432S-SAC-3   Streetscape Bicycle Rack Per Each. 
 Pay Item 432S-SAC-4   Streetscape Trash Receptacle Per Each. 
 Pay Item 432S-SAC-5   Streetscape Street Light Per Each. 

Pay Item 432S-SAC-7C   Streetscape Tree Well for Concrete Sidewalks  Per Each. 
Pay Item 432S-SAC-7D   Streetscape Above Grade Tree Planters with Bench Per Each. 
Pay Item 432S-SAC-7E   Streetscape Above Grade Tree Well with Seat  Per Each. 
Pay Item 432S-SAC-7F   Streetscape Tree Well without Grate  Per Each. 
Pay Item 432S-SAC-7G   Streetscape Above Grade Galvanized Steel Tree Planters 
    Per Each 

Pedestrian Railing 
 Pay Item 432S-PRC-1   Pedestrian Railing (Standard 707S-1) Per LF. 
 Pay Item 432S-PRC-2   Pedestrian ADA Railing – Option 1 (Standard 707S-2) Per LF. 
 Pay Item 432S-PRC-3  Pedestrian ADA Railing – Option 2 (Standard 707S-3) Per LF. 
 Pay Item 432S-PRC-4  Pedestrian ADA Railing – Option 3 (Standard 707S-4) Per LF.  
  

 

 End 

       SPECIFIC CROSS REFERENCE MATERIALS 
 Specification 432S, “P. C. Concrete Sidewalks”  



Current Version: 01/04/10  Previous Versions: 12/09/08, 11/13/07, 
09/18/06, 03/13/06, 11/21/05, 02/17/04, 
05/05/03, 11/26/01, 2/21/01, 4/05/99 and 
8/23/93 

 

432S 01/04/10  Page 7 Portland Cement Concrete Sidewalks 

City of Austin Standard Specifications 
Designation           Description 
Item No. 111S          Excavation 
Item No. 201S          Subgrade Preparation 
Item No. 403S            Concrete for Structures 
Item No. 406S            Reinforcing Steel 
Item No. 407S          Fibrous Concrete 
Item No. 408S            Expansion Joint Materials 
Item No. 409S           Membrane Curing 
Item No. 410S             Concrete Structures 
Item No. 480S          Concrete Paving Unit 
Item No. 485S         Concrete Paving Units for Sidewalk Ramps 
Item No. 604S          Seeding for Erosion Control 
 
City of Austin Standard Details 
Designation Description 
432S-1 Sidewalk  
432S-2A Detectable Warning-Paver 
432S-3 Type I Curb Ramps-Full Intersection 
432S-3A Type I Curb Ramps-T Intersection 
432S-3B Type IA/IB Curb Ramps-Full Intersection 
432S-3C Type IA/IB Curb Ramps-T Intersection 
432S-3D Combined Curb Ramps-Full Intersection 
432S-3E Combined Curb Ramps-T Intersection 
432S-3F Combined Sidewalk Curb Ramp with Pavers 
432S-3G Combined Sidewalk Curb Ramp with Pavers within Limited 

ROW 
432S-3H Type I Curb Ramps within PC/PT of Curb and Gutter 
432S-5   Type I Sidewalk Curb Ramp 
432S-5A   Type IA Sidewalk Curb Ramp 
432S-7C Tree Well for New Trees Planted Within Concrete Sidewalk 

3.6 M (12’) or Greater 
432S-7D Above Grade Tree Planters 
432S-7E Above Grade Tree Well with Bench 
432S-7F Tree Well Without Grate 
432S-7G Above Grade Galvanized Steel Tree Planters 
432S-8B Trash Receptacle Installation in Concrete Sidewalk 
432A-8C Furnishing Location in 12’ (3.6 M) or greater Trash 

Receptacle Siting 
432S-9B Bench/Chair Installation in Sidewalks 
432S-9C Furnishing Location in 12’ (3.6 M) or greater Sidewalks-

Bench Siting 
432S-9D Furnishing Location in Greater than 12’ (3.6 M) or Less than 

18’ (5.4 M) Sidewalks-Bench Siting 
707S-1 Pedestrian Railing 
707S-2 Pedestrian ADA Railing – Option 1 
707S-3 Pedestrian ADA Railing – Option 2 
707S-4 Pedestrian ADA Railing – Option 3 
710S-4 Bicycle Rack Installation in Concrete Sidewalks (Alternate 1) 
710S-5 Bicycle Rack Installation in Concrete Sidewalks (Alternate 2) 
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710S-6A Furnishing Location in 12’ (3.6 M) or greater Sidewalks-
Bicycle Rack Siting 

710S-6B  Furnishing Location in Greater than 12’ (3.6 M) or Less than 
18’ (5.4 M) Sidewalks-Bicycle Rack Siting 

 
American Disabilities Act, Federal Register; Volume 56, No. 144; July 26, 1991 
ADA Accessibility Guidelines For Building And Facilities 
Designation             Description 
Section 4.29          Detectable Warnings on Walking Surfaces 
Section A4.29.2 Detectable Warnings on Walking Surfaces 
Architectural Barriers; Texas Civil Statutes, Article 9102; June 14, 1995 
Texas Accessibility Standards (TAS) 
Designation             Description 
Section 4.29            Detectable Warnings on Walking Surfaces 
Section A4.29.2 Detectable Warnings on Walking Surfaces 

RELATED CROSS REFERENCE MATERIALS  
City of Austin Standard Contract Documents 
Designation          Description 
00700                    General Conditions 
01500                  Temporary Facilities 
01550                   Public Safety and Convenience 
City of Austin Utilities Criteria Manual 
Designation          Description 
Section 5.2.3       Utility Adjustments For Roadway Construction Projects        
City of Austin Standard Specifications 
Designation             Description 
Item No. 102S        Clearing and Grubbing 
Item No. 104S         Removing Portland Cement Concrete 
Item No. 110S         Street Excavation 
Item No. 132S       Embankment 
Item No. 203S         Lime Treatment for Materials In Place 
Item No. 204S    Portland Cement Treatment for Materials In Place 
Item No. 230S       Rolling (Flat Wheel) 
Item No. 232S       Rolling (Pneumatic Tire) 
Item No. 234S       Rolling (Tamping) 
Item No. 236S       Rolling (Proof) 
Item No. 360S         Concrete Pavement 
Item No. 402S        Controlled Low Strength Material 
Item No. 404S          Pneumatically Placed Concrete  
Item No. 405S          Concrete Admixtures 
Item No. 411S            Surface Finishes for Concrete  
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Item No. 439S 
Parking Lot Bumper Curbs 

439S.1  Description  

This item shall govern parking lot bumper curbs, composed of precast concrete and 
reinforcing steel for placement on gravel, asphalt and concrete surfaces as indicated 
on the Drawings. 
 
This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text, the inch-pound units are given preference followed by SI units 
shown within parentheses. 

439S.2  Submittals 

The submittal requirements of this specification item include: 

 A. Type A Portland cement concrete design mix. 

 B.   Reinforcing steel details. 

439S.3 Materials 

A. Concrete.  All precast concrete shall be Class A Concrete conforming to 
Specification Item No. 403S, "Concrete for Structures". 

 
B.   Reinforcing Steel.  All reinforcing steel shall be #3 (10M) bar conforming to 

Specification Item No. 406S, "Reinforcing Steel". 

439S.4 Construction Methods 

All forms and forming, placement of reinforcement, placement of concrete, form 
removal, finishing and curing shall conform to Specification Item No. 410S, "Concrete 
Structures". 
 
Reinforcement shall conform to the details indicated on the Drawings.  Care shall be 
exercised to keep reinforcement in its proper position during the depositing of 
concrete. 
 
Concrete shall be placed in the forms to the depth indicated and vibrated until 
thoroughly compacted.  Care shall be taken during vibration to insure that a vibrator is 
not held too long at one location that segregation is produced.  The top surface of the 
concrete shall be floated and troweled to a uniform smooth surface, and then finished 
with a camel hair brush or wood float to a gritty texture.  The outer edges shall be 
rounded with approved tools to the radii shown on the Drawings. 
 
When the ambient air temperature is above 85oF (30oC), an approved retarding agent 
will be required in all concrete unless moist curing procedures are employed.  The 
maximum temperature of all concrete placed shall not exceed 95oF (35oC). 
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439S.5  Measurement 

Parking Lot Bumper Curbs shall be measured per each, complete and in place. 

439S.6 Payment 

The work performed as prescribed by this Specification Item will be paid for at the unit 
bid price per each.  The unit bid price shall include full compensation for: all materials, 
including all reinforcing steel, placing and the concrete curb, and all labor, tools, 
equipment and incidentals necessary to complete the work. 
 
Payment will be made under: 

 
    Pay Item No. 439S:  Parking Lot Bumper Curbs -     Per Each. 
 
End 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification Item 439S "Parking Lot Bumper Curbs”  

City of Austin Technical Specifications  
Designation              Description 
Item No. 403S             Concrete for Structures 
Item No. 406S             Reinforcing Steel 
Item No. 410S             Concrete Structures 

 
RELATED CROSS REFERENCE MATERIALS 

Specification Item 439S "Parking Lot Bumper Curbs”  
City of Austin Technical Specifications  
Designation                Description 
Item No. 405S            Concrete Admixtures 
Item No. 409S            Membrane Curing 
Item No. 411S            Surface Finishes for Concrete  
City of Austin Standards  
Designation                Description 
Item No. 406S-1        Reinforced Steel Tolerances  

 
Texas Department of Transportation: Standard Specifications for  
Construction and Maintenance of Highways, Streets, and Bridges 
Designation                Description 
Item 420                     Concrete Structures 
Item 421                     Portland Cement Concrete 
Item 427                     Surface Finishes for Concrete 
Item 437                    Concrete Admixtures 
Item 440                    Reinforcing Steel  
American Society for Testing and Materials 
Designation                 Description 
A-496                          Standard Specification for Steel Wire, Deformed for  
                                    Concrete Reinforcement 
A-615/615M                Standard Specification for Deformed and Plain Billet- 

                                      Steel Bars for Concrete Reinforcement  
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Item No. 503S 

                                                                                Frames, Grates, Rings and Covers 

503S.1  Description 

This item shall govern furnishing and installation of frames, grates, rings and covers for 
inlets, manholes and other structures indicated on the Drawings. 
 
This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text, the inch-pound units are given preference followed by SI units shown 
within parentheses. 

503S.2  Submittals 

The submittal requirements of this specification item include manufacturer, model 
number, description, painting requirements and characteristics of frames, grates, rings, 
covers, height adjustment insert and nuts and bolts required for completion of the work. 

503S.3  Materials 

The Contractor shall submit descriptive information and evidence that the materials and 
equipment the Contractor proposes for incorporation in the Work is the kind and quality 
that satisfies the specified functions and quality.  The City of Austin Water and 
Wastewater Utility Standard Products Lists (SPLs) form a part of these Specifications.  
Contractors may, when appropriate, elect to use products from the SPLs; however, 
submittal to the Engineer or designated representative is still required.  If the Contractor 
elects to use any materials from these lists, each product shall be completely and clearly 
identified by its corresponding SPL number when making the product submittal.  
 
The purpose of the SPLs is to expedite the review by the Engineer or designated 
representative and, if necessary, the City of Austin Water and Wastewater Utility 
Standard Products Committee of Contractor product submittals.  The SPL’s should not be 
interpreted as being a pre-approved list of products necessarily meeting the requirements 
for a given construction Project.  Items contained in the SPL cannot be substituted for 
items that are shown on the Drawings, called for in the specifications, or specified in the 
Bidding Requirements, Contract Forms and Conditions of Contract, unless approved by 
the Engineer or designated representative in conjunction with the Water and Wastewater 
Utility Standard Products Committee.  The Standard Product List current at the time of 
plan approval will govern. 

A.  Welded Steel 

Welded steel grates and frames shall conform to the number; size, dimensions and 
details indicated on the Drawings and shall be welded into an assembly in 
accordance with those details.  Steel shall conform to the requirements of ASTM A 
36/A 36M, “Specification for Structural Steel”. 
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B.  Castings 

Castings, whether Carbon-Steel, Gray Cast Iron or Ductile Iron shall conform to the 
shape and dimensions indicated on the Drawings and shall be clean substantial 
castings, free from sand or blowholes or other defects.  Surfaces of the castings shall 
be free from burnt on sand and shall be reasonably smooth.  Runners, risers, fins and 
other cast on pieces shall be removed from the castings and such areas ground 
smooth.  Bearing surfaces between manhole rings and covers or grates and frames 
shall be cast or machined with such precision that uniform bearing shall be provided 
throughout the perimeter area of contact.  Pairs of machined castings shall be 
matchmarked to facilitate subsequent identification at installation with the exception of 
water and wastewater manhole and valve castings.  These manhole and valve 
castings shall be fabricated with such draft, tolerances, bolt hole spacing, etc., that all 
rings and covers of a particular type or class are interchangeable and match-marking 
will not be required. 
 
Steel castings shall conform to ASTM A 27/27M, “Specifications for Steel Castings, 
Carbon, for General Application”.  Grade 70-36 (480-250) shall be furnished unless 
otherwise specified on the Drawings. 
 
Cast iron castings shall conform to ASTM A 48, “Specification for Gray Iron Castings”, 
Class 30. 
 
Ductile Iron castings shall conform to ASTM A 536, “Specification for Ductile Iron 
Castings”.  Grade 60-40-18 (415-275-125) shall be used unless otherwise indicated 
on the Drawings. 

C.  Manhole Cover Riser Rings 

Height-adjustment inserts for wastewater manhole rings, which are used for raising 
standard manhole covers, shall be those models listed in Water and Wastewater 
Standard Products List item QPL WW-330. 

D.   Nuts and Bolts 

Nuts and bolts shall be hex head 5/8” x 2.5” (16 mm x 63.5 mm) #11 National Coarse 
Thread, Type 316 stainless steel.  For bolted manhole covers, a thin film of an 
approved "Anti-freeze" compound, approved by the Engineer or designated 
representative, shall be applied to all bolts. 

E.  Mortar 

Unless otherwise specified or approved by the Engineer or designated representative, 
the mortar for bedding castings shall consist of one (1) part Portland cement and 
three (3) parts sand and sufficient water to provide the desired consistency.  The 
gradation of the fine aggregate shall meet the requirements for Grade No. 1, Item No. 
403, "Concrete for Structures". 

503S.4  Construction Methods 

Frames, grates, rings and covers shall be constructed of the specified materials in 
accordance with the details indicated on the Drawings or in the City of Austin Standard 
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Details.  The Frames, grates, rings and covers shall be placed carefully to the lines or 
grades indicated on the Drawings or as directed by the Engineer or designated 
representative. 
 
All welding shall conform to the requirements of the ANSI/AWS Structural Welding Code  
D1.1.  Welded frames, grates, rings and covers shall be given 1 coat of a commercial 
grade red lead oil paint and 2 coats of commercial grade aluminum paint.  All coats shall 
be a minimum of 1.5 mils (0.4 mm), dry. 
 
Painting of gray iron castings will not be required, except when used in conjunction with 
structural steel shapes. 

503S.5 Measurement and Payment 

Frames, grates, rings and covers will not be measured and payment for furnishing all 
materials, tools, equipment, labor and incidentals to complete the Work will be included in 
the Bid Items which constitute the complete structures. 
 
End 

 
 
 

SPECIFIED Cross Reference Materials 
Standard Specification Item Number 503S, "Frames, Grates, Rings and Covers" 

 
City of Austin Standard Specifications 
Designation                 Description                  
Item No. 403S   Concrete for Structures 
 
City of Austin Water and Wastewater Standard Products List  
Designation                 Description 
QPL WW-330              Manhole Cover Riser Rings for raising City of Austin Standard 

Manhole Covers 
 
American Society for Testing Materials (ASTM) 
Designation                 Description                  
A36/A36M                   Specification for Structural Steel 
A27/A27M                   Specification for Steel Castings, Carbon, for General Application 
A48                            Specification for Gray Iron  Castings 
A536                           Specification for Ductile Iron Castings 
 
ANSI/AWS  
Designation                 Description 
Code D 1.1                  Structural Welding Code 
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RELATED Cross Reference Materials 

Standard Specification Item Number 503S, "Frames, Grates, Rings and Covers" 
 

City of Austin Standard Specifications 
Designation                 Description                  
Item No. 504S   Adjusting Structures 
Item No. 510   Pipe 
 
City of Austin Standard Details 
Designation                 Description                  
No. 503S-1   457mm (18") Cover and Frame 
No. 503S-2S   Storm Sewer Manhole Ring and 610 mm (24") Cover 
No. 503S-2W   Sanitary Sewer Manhole Ring and 610 mm (24") Cover 
No. 503S-3S   Bolted Storm Sewer Manhole Ring and 610 mm (24") Cover 
No. 503S-3W   Bolted Sanitary Sewer Manhole Ring and 610 mm (24") Cover 
No. 503S-4S   Storm Sewer Manhole Ring and 813 mm (32") Cover 
No. 503S-4W   Sanitary Sewer Manhole Ring and 813 mm (32") Cover 
No. 503S-5S   Bolted Storm Sewer Manhole Ring and 813 mm (32") Cover 
No. 503S-5W   Watertight Manhole Ring and 813 mm (32") Cover 
No. 506S-2  Major Manhole Adjustment 
No. 506S-11   Storm Sewer Manhole Details 
 
TxDOT Specifications 
Designation                 Description 
Item 421                      Portland Cement Concrete 
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Item No.  506 
Manholes 

506.1  Description  

This item governs construction of pre-cast and cast-in-place wastewater manholes, 
storm water manholes, storm water junction boxes and cast-in-place wastewater junction 
boxes, complete in place, including excavation, installation, backfilling and surface 
restoration; required items including rings, covers, coatings, and appurtenances; and 
incidental work such as pumping and drainage necessary to complete the work.  
Contractor-performed acceptance testing is required for wastewater manholes. 

506.2  Qualifications 

Applicators of coatings to the interior surfaces of wastewater manholes, as specified in 
506S.4.R and 506S.5.J, shall be listed on Standard Products List WW-511. 

506.3  Project Submittals 

A. Products and Materials 

The Contractor shall submit descriptive information and evidence that the materials 
the Contractor proposes for incorporation in the Work are of the kind and quality 
that satisfy the requirements in the Contract Documents. The City of Austin Water 
Utility Standard Products Lists are considered a part of the Specifications for the 
Work. The Contractor shall use products from the SPLs for all water and 
wastewater construction unless alternative products are shown on the Drawings; 
called for in the specifications; or specified in the Bidding Requirements, Contract 
Forms and Conditions of the Contract. 

The products included in the Standard Products Lists current at the time of plan 
approval shall govern; unless a  specific product or products on the lists have 
subsequently been removed from those SPLs because of quality or performance 
issues. Products and materials that are not covered by SPLs shall meet the 
requirements in the contract documents. 

Submittals for the products and materials covered by this specification shall include 
manufacturer catalog sheets, technical data sheets, shop drawings, product or 
material test results, requirements listed below, and any other information needed 
to adequately describe the product or material. For products covered by SPLs, the 
submittal shall include a copy of the applicable SPL with the proposed product 
identified. An SPL by itself is not considered an adequate submittal. 

The submittal requirements of this specification item include: 

1. For pre-cast manholes and junction boxes: shop drawings for each structure 
showing, at a minimum, the Project and Contractor's name: manufacturer's 
name and plant location; applicable specifications; list of materials (such as 
adjusting rings, boots, gaskets, and pre-cast sections) by type and quantity; 
elevation view showing diameter or size, ring and cover size and elevation, 
ring type (bolted or unbolted, flared top or flared bottom) wall thickness, 
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elevations of transitions from large diameter sections to smaller diameter 
sections, base width and thickness, total depth, size of openings, 
reinforcement, and length of each pre-cast section; structure identification 
number and station location; pipe line identification; pipe material and size; 
pipe flowline elevations; plan view showing azimuthal orientation (based on 
360 degrees clockwise) of the pipes relative to the outflow pipe; technical 
data sheets covering pipe-to-manhole or pipe-to-junction box connectors, and 
gaskets 

2. For cast-in-place manholes and junction boxes: formwork drawings sealed by 
a registered Professional Engineer licensed in the State of Texas with 
documented experience in formwork design for wall pours that exceed 4 feet 
in height and slabs that are not ground supported 

3. For hydraulic cement concrete; mix components and proportions, material 
sources, materials test results 

4. For mortar: mix components and proportions, material sources, materials test 
results 

5. For non-shrink grout: technical data sheet indicating ASTM type and 
containing instructions on surface preparation, mixing, placing, and curing 
procedures 

6. For wastewater manhole coatings and linings: technical data sheets that 
include instructions on surface preparation, mixing, placing, and curing 
procedures 

B. Acceptance Test Records 

Submittal of acceptance test records is required for wastewater manholes and shall 
include as a minimum the following items: 

Name of the manhole manufacturer 

Interior surface coating type and application method 

Model and manufacturer of vacuum tester 

Date tested/date re-tested 

Indication of whether test passed or failed and statement of corrective action 
taken if test failed 

Test Method Used 

Location/station of manhole 

Type of base: Precast/cast-in-place 

Type of repairs made to the joints 

The test records shall also be included as part of the Project records turned in 
with the acceptance package. 
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506.4 Materials 

A. Concrete 

All cast-in-place concrete shall conform to City of Austin Standard Specification 
Item No. 403S, “Concrete for Structures.”  Cast in place concrete shall be Class A 
or as specified on the Drawings.   Concrete used in precast concrete manhole 
base sections, riser sections and appurtenances shall conform to the requirements 
of Texas Department of Transportation Item 421, Hydraulic Cement Concrete.  
Concrete for backfill of over-excavated areas shall be City of Austin Class A, or 
Class J (City of Austin Standard Specification Item 403S, Concrete For Structures) 
or Controlled Low Strength Material (City of Austin Standard Specification Item 
402S) as indicated on the Drawings. 

B. Mortar 

Mortar shall be composed of one part Portland cement, one part masonry cement 
(or 1/4 part hydrated lime), and sand equal to 2-1/2 to 3 times the sum of the 
volumes of the cements and lime used.  The sand shall meet the requirements for 
“Fine Aggregate” as given in Standard Specification Item No. 403S “Concrete For 
Structures.” Mortar shall not be used for any purpose on the inside of wastewater 
manholes. 

C. Grout 

Grout shall be the non-shrink type conforming to ASTM C 1107, Packaged, Dry, 
Hydraulic Cement Grout (Nonshrink), Grade C. Grout shall be used as packaged, 
with the mixed ingredients requiring only the addition of water. 

D. Reinforcement  

The reinforcing steel shall conform to the requirements of Standard Specification 
Item No. 406S, “Reinforcing Steel.”  Secondary, non-structural steel in cast-in-
place stormwater manholes may be replaced by collated fibrillated polypropylene 
fibers, if approved by the Engineer or designated representative. 

E. Brick 

The brick for ring adjustment courses and for stormwater manholes shall be of first 
quality, sound, hard burned, perfectly shaped brick conforming to the requirements 
of ASTM C 62, Grade SW, or concrete brick meeting the requirements of ASTM C 
55, Grade N-1. 

F. Rings and Covers 

Rings and covers shall conform to the requirements of City of Austin Standard 
Specification Item No. 503S, “Frames, Grates, Rings and Covers.” 

1. Replacement Rings and Covers, 24 in Diameter Lids 

This ring and cover shall be used for the replacement of broken rings and 
covers, minor manhole adjustment, or as otherwise directed by the Engineer 
or designated representative. 

2. Rings and Covers, 32 in. Diameter Lids 
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This ring and cover shall be used for all new manhole construction, except as 
otherwise directed by the Engineer or designated representative. 

G. Bulkheads 

Bulkheads shall meet the requirements of City of Austin Standard Specification 
Item No. 507S “Bulkheads.” 

H. Precast Base Sections, Riser Sections, Flat-top Slabs and Cones 

Precast concrete base sections, riser sections, flat-top slabs, and cones shall 
conform to the requirements of ASTM C 478.  The width of the invert shall be 
specifically sized for the connecting pipes.  Inverts shall be “U” shaped channels. 
The channel depth at the point where a pipe connects to the manhole wall, for 
pipes 24 inches in diameter and smaller, shall be a minimum of three fourths of the 
diameter of the pipe, with the top of the channel being a smooth transition between 
the inlet and outlet pipe connection points.  For manholes connecting to pipes 
larger than 24 inches in diameter, the channel depth at the point where a pipe 
connects to the manhole wall shall be at least equal to the full pipe diameter. 
Changes in flow direction in the inverts of manholes shall be made by constructing 
smooth, long-radius sweeps to minimize splashing, turbulence, and eddies.  The 
manhole invert grade shall 1) be a continuation of the inlet and outlet pipe grades 
carried through to the centerline of the manhole, or 2) have a minimum slope of 2.5 
percent between the inlet and outlet pipe inverts, or 3) have a minimum difference 
of 0.10 feet between the inlet and outlet pipe inverts, whichever provides the 
maximum difference in invert elevation between the inlet and outlet pipes.  In all 
cases, the bottom(s) of the channel(s) shall provide a smooth transition between 
the inlet and outlet pipes. Where wastewater lines enter a manhole above the 
flowline of the outlet, the invert shall be filleted to prevent splashing and solids 
deposition. 

Joints for wastewater base sections, riser sections, and cones shall conform to the 
requirements of ASTM C 443.  Additionally, joint dimensions for 48-inch inside 
diameter wastewater manhole sections and cones shall comply with City of Austin 
Standard No. 506S-13, “Wedge Seal Joint Detail, Precast Manhole Section.”  Joint 
dimensions for wastewater manhole sections and cones larger than 48-inch inside 
diameter shall comply with City of Austin Standard No. 506S-12, “ O-Ring Joint 
Detail Precast Manhole Section” or City of Austin Standard No. 506S-13, “Wedge 
Seal Joint Detail, Precast Manhole Section”.  Precast bases for 48 inch inside 
diameter manholes shall have preformed inverts.  Inserts acceptable to the 
Engineer or designated representative shall be embedded in the concrete wall of 
the manhole sections to facilitate handling; however, through-wall holes for lifting 
will not be permitted. 

I. Precast Junction Boxes 

Precast junction boxes shall be allowed only where indicated on the Drawings or 
acceptable to the Engineer or designated representative. 

J. Pipe-to-Manhole and Pipe-to-Junction-Box Connectors 

Resilient connectors, ring waterstops, and seals at connections of wastewater 
pipes to pre-cast and cast-in-place manholes and junction boxes shall be 
watertight, flexible, resilient and non-corrosive, conforming to ASTM C 923.  
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Metallic mechanical devices for securing the connectors, ring waterstops, and 
seals in place shall be Type 304 stainless steel. 

K. Precast Flat-Slab Transition/Junction Box Lids 

Precast slab transitions and lids shall be designed to safely resist pressures 
resulting from loads which might result from any combination of forces imposed by 
an HS-20 loading as defined by the American Association of State Highway and 
Transportation Officials (AASHTO).  The joints of precast slab transitions and of 
lids for wastewater applications shall conform to the requirements of ASTM C443. 

L. Precast-Prefabricated Tee Manholes 

Tee manholes shall be allowed only where indicated on the Drawings or as 
directed by the Engineer or designated representative.  The main pipe section shall 
conform to the requirements of City of Austin Standard Specification Item No. 510, 
“Pipe.”  The vertical manhole portion (tee) above the main pipe shall conform to the 
requirements of the precast components.  

The manhole tee shall have a minimum inside diameter of 48 inches and shall rise 
vertically centered or tangent to the main pipe, as indicated on the Drawings or as 
directed by the Engineer or designated representative.  An access hole less than 
48-inches in diameter shall be cut into the main pipe to allow a ledge for support of 
access ladders.  Unless otherwise specified on the Drawings, the main pipe portion 
of the tee manhole shall be included in the unit price bid for the unit tee manhole 
price. 

M. Precast Grade Rings  

Rings shall be reinforced Class A concrete 

1. Precast Grade Rings, 24-1/2 inches Inside Diameter 

This adjustment ring shall be used only for adjusting existing manholes with 
24 inch diameter lids and for Wastewater Access Device.  Inside to outside 
diameter dimension of ring shall be 6 inches with a thickness of 3 inches to 6 
inches. 

2. Precast Grade Rings, 35 inches Inside Diameter 

This adjustment ring shall be used for all new manhole construction with 32 
inch diameter lids.  Inside to outside diameter dimension of ring shall be 6 
inches with a thickness of 2 inches to 6 inches. 

N. High Density Polyethylene Grade Rings 

Plastic grade (adjusting) rings shall be injection molded from high density 
polyethylene identified according to ASTM D4976. Reprocessable and recyclable 
ethylene plastic materials are allowed. Manufacturers of HDPE adjusting rings shall 
be listed on SPL WW-703. 

O. Controlled Low Strength Material 

Controlled low strength material (CLSM) shall meet Standard Specification Item 
402S, Controlled Low Strength Material. 

P. Cement Stabilized Sand 
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Cement stabilized sand for bedding or backfilling shall contain 2 bags of Portland 
cement per cubic yard. The sand shall meet the requirements for "Fine Aggregate" 
in Standard Specification Item 403S, Concrete for Structures. 

Q. Waterproofing Joint Materials 

O-rings and wedge seals for the joints of all wastewater manholes, and for 
stormwater manholes when indicated on the Drawings, shall conform to the 
requirements of ASTM C443.  Cold applied preformed plastic gaskets for 
stormwater manholes shall be as specified in City of Austin Standard Specification 
Item No. 510, “Pipe.”  Plastic seals wrapped around manholes at joints, and 
hydrophillic waterstops installed in joints, shall be listed on SPL WW-146A. PVC 
waterstops installed in joints and waterproofing compounds applied to the exterior 
surfaces of manholes and junction boxes shall be as specified in the Contract 
Documents. 

R. Interior Surface Coatings for Wastewater Manholes 

Interior surface coatings for wastewater manholes shall be either: as specified on 
the Drawings, as designated in writing by the Engineer or designated 
representative, or as included on SPL WW-511, which lists acceptable products, 
uses and applicators. 

S. Structural Lining Systems for Wastewater Manholes 

Structural lining systems for wastewater manholes shall be either: as specified on 
the Drawings, as designated in writing by the Engineer or designated 
representative, or as included on SPL WW-511A. 

506.5  Construction 

A. General 

A minimum horizontal separation of 12 inches shall be maintained between 
adjacent pipes inside and outside a manhole or junction box.  Pipe ends within the 
base section or junction box walls shall not be relied upon to support overlying 
manhole dead and live load weights.  All wastewater branch connections to new or 
existing mains shall be made at manholes, with the branch pipe crown installed at 
an elevation no lower than the elevation of the effluent pipe crown. Changes in flow 
direction in the inverts shall be made by constructing smooth, long-radius sweeps 
to minimize splashing, turbulence, and eddies.   Where wastewater lines enter the 
manhole up to 24 inches above the flowline of the outlet, the invert shall be sloped 
upward in a U-shaped channel three-fourths of the diameter of the incoming pipe to 
receive the flow, thus preventing splashing or solids deposition.  A drop pipe shall 
be provided for a wastewater pipe entering a manhole whenever the invert cannot 
be constructed to prevent splashing and solids deposition.  Construction of 
extensions to existing systems shall require placement of bulkheads at locations 
indicated or directed by the Engineer or designated representative. 

Unless otherwise indicated on the Drawings, stormwater manholes shall have 
eccentric cones and wastewater manholes shall have concentric cones, except on 
manholes over large mains where an eccentric cone shall be situated to provide 
access to an invert ledge.  Eccentric cones may be used where conflicts with other 
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utilities dictate.  Flat-slab tops may be used only where clearance problems are 
encountered or where specified on the Drawings.  Cast-in-place wastewater 
junction boxes shall be allowed only where indicated on the Drawings or where 
accepted by the Engineer or designated representative. 

B. Foundation Support 

Manholes shall be founded at the established elevations on uniformly stable 
subgrade.  Unstable subgrade shall be over-excavated a minimum of 12 inches 
and replaced with a material acceptable to the Engineer or designated 
representative.  Precast base units shall be founded and leveled on a 6 inch thick 
layer of coarse aggregate bedding.  A pipe section with a prefabricated tee 
manhole and half the length of the adjoining pipe sections on each side shall be 
founded on a minimum of 6 inch thick layer of unreinforced Class A concrete (City 
of Austin Standard Specification Item No. 403S, “Concrete For Structures”).  The 
cast-in-place concrete cradle shall be placed against undisturbed trench walls up to 
the pipe’s springline. 

C. Cast-in-Place Concrete 

Structural concrete work shall conform to Standard Specification Item No. 410S, 
Concrete for Structures. Forms shall be used for all slabs that are not ground 
supported and for all vertical surfaces above the foundation level. Formwork shall 
be designed according to American Concrete Institute ACI 347, Guide to Formwork 
for Concrete. Outside forms on vertical surfaces may be omitted where concrete 
can be cast against the surrounding earthen material that can be trimmed to a 
smooth vertical face. 

D. Manhole Bases 

Pre-cast bases shall conform to requirements in 506.4.H. 

Cast-in-place bases shall have a minimum thickness of 12 inches at the invert 
flowline. The widths of all manhole inverts shall be specifically sized for the 
connecting pipes. Inverts shall be “U” shaped channels. The channel depth at the 
point where a pipe connects to the manhole wall, for pipes 24 inches in diameter 
and smaller, shall be a minimum of three-fourths of the pipe diameter, with the top 
of the channel being a smooth transition between the inlet and outlet pipe 
connection points.  For manholes connecting to pipes greater than 24 inches in 
diameter, the channel depth at the point where a pipe connects to the manhole wall 
shall be equal to the full pipe diameter. The manhole invert grade shall  

1) be a continuation of the inlet and outlet pipe grades carried through to the 
centerline of the manhole, or  

2) have a minimum slope of 2.5 percent between the inlet and outlet pipe 
inverts, or  

3) have a minimum difference of 0.10 feet between the inlet and outlet pipe 
inverts,  

 
whichever provides the maximum difference in invert elevation between the inlet 
and outlet pipes. In all cases, the bottom(s) of the channel(s) shall provide a 
smooth transition between the inlet and outlet pipes. Changes in flow direction in 
the inverts of manholes shall be made by constructing smooth, large-radius 
sweeps to prevent splashing, turbulence, and eddies. The lowermost riser section 
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may be set in the Portland cement concrete, while still plastic, after which the base 
shall be cured a minimum of 24 hours prior to proceeding with construction of the 
manhole up to 12 feet in depth. The base shall be cured an additional 24 hours 
prior to continuing construction above the 12-foot level. 

Wastewater manholes having cast-in-place bases may be constructed over 
existing wastewater pipes and the top half of the pipe removed to facilitate invert 
construction, except where the existing pipe is PVC, in which case, the entire pipe 
shall be removed from inside the manhole. The manhole floor shall rise outwardly 
from the springline elevation of the pipe, approximately one inch for each 12 inch of 
run (8 percent slope). The floors of stormwater manholes, also, shall rise outwardly 
from the springline elevation of the pipe, approximately one inch for each 12 inches 
of run (8 percent slope). 

Wastewater manholes with lines larger than 18 inches shall require pre-cast bases; 
manholes constructed over in-service mains however, may be built on cast-in-
place bases if the flow cannot be interrupted. 

E. Pipe Connections to Manholes and Junctions Boxes 

Wastewater pipe connections to manholes and junction boxes shall be made using 
flexible, resilient, and non-corrosive watertight boot connectors or ring waterstops 
acceptable to the Engineer and conforming to the requirements of ASTM C-923. 
Any voids in the annular space between the pipe and boot connector or ring 
waterstop and the inside of the manhole wall shall be filled with non-shrink grout to 
prevent solids collection. 

F. Pipe Connections to Existing Manholes and Junction Boxes 

Wastewater pipe connections to existing manholes and junction boxes shall be 
made by removing the wall section by coring or alternative method approved by the 
Engineer or designated representative; installing flexible, resilient, and non-
corrosive boot connectors or ring waterstops acceptable to the Engineer or 
designated representative and conforming to the requirements of ASTM C-923; 
filling any voids in the annular space between the pipe and boot connector or ring 
waterstop and the inside of the manhole or junction box wall with non-shrink grout; 
rebuilding the invert to conform to Section 506S.5.D; rehabilitating the interior walls 
with structural lining material listed on SPL WW-511A, and coating the interior of 
the manhole with material listed on SPL WW-511. 

G. Waterproofing 

PVC waterstops, hydrophillic waterstops, joint wrapping, and waterproofing 
compounds shall be installed as specified. Material wrapped around manholes at 
joints shall be listed on SPL WW-146A regardless of whether installation of the 
material is required by the Contract for waterproofing or is volunteered by the 
Contractor for ensuring acceptance of the manhole joints. 

H. Backfilling 

Backfilling of manholes shall conform to the density requirements of City of Austin 
Standard Specification Item No.510, Pipe. Manhole construction in roadways may 
be staged to facilitate pavement base construction. Manholes constructed to 
interim elevations to facilitate interim construction shall be covered with steel plates 
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that conform to the requirements of City of Austin Standard 804S-4, sheets 5, 6 
and 7, Steel Plating. Steel plates on wastewater manholes shall be set in mortar to 
minimize inflow of storm water runoff. Manholes shall be completed to finish 
elevation prior to placement of the roadway's finish surface except on pavement 
reconstruction projects, where castings may be adjusted after paving is completed. 
The excavation for completion of manhole construction shall be backfilled in 
accordance with City of Austin Standards for Trench Repair. 

I. Height Adjustment of Manholes 

1. General 

All adjustments shall be completed prior to the placement of the final roadway 
surface except on pavement reconstruction projects, where castings may be 
adjusted after paving is completed. 

Brick shall not be used in making height adjustments to wastewater 
manholes. Mortar shall not be used for any purpose on the inside of 
wastewater manholes. 

Manhole components to be reused shall be carefully removed and the 
contact areas shall be cleaned of all mortar, concrete, grease and sealing 
compounds.  Any items broken in the process of removal and cleaning shall 
be replaced in kind by the Contractor at its expense. 

If the adjustment involves lowering the top of a manhole, a sufficient depth of 
pre-cast concrete rings or brick courses shall be removed to permit 
reconstruction.  Existing mortar shall be cleaned from the top surface 
remaining in place and from all brick or concrete rings to be reused and the 
manhole rebuilt to the required elevation.  The manhole ring and cover shall 
then be installed with the top surface conforming to the proposed grade. 

If the adjustment involves raising the elevation of the top of the manhole in 
accordance with Minor Manhole Height Adjustment,” the top of brick or 
concrete ring shall be cleaned and built up vertically to the new elevation, 
using new or salvaged concrete rings or bricks and the ring and cover 
installed with the top surface conforming to the proposed grade. 

After rings and covers are set to grade, the inside and outside of the precast 
concrete grade rings shall be wiped with non-shrink grout to form a durable 
surface and water-tight joints. The grouted surface shall be smooth and even 
with the manhole cone section. Grout shall not be placed when the 
atmospheric temperature is at or below 40F. If a sudden drop in temperature 
below 40F occurs or tempartures below 40F are predicted, the grouted 
surfaces shall be protected against freezing for at least 24 hours. 

2.      Minor Manhole Height Adjustment (New and Existing Manholes) 

Minor manhole height adjustments shall be performed as indicated on City of 
Austin Standard 506S-4, “Minor Manhole Height Adjustment”, and shall 
consist of adding precast reinforced concrete rings to adjust new and existing 
manholes to final grade. Brick shall not be used in making height adjustments 
to wastewater manholes. 
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If the adjustment involves raising the elevation of the top of the manhole, the 
top of brick or concrete ring shall be cleaned and built up vertically to the new 
elevation, using new or salvaged concrete rings or bricks and the ring and 
cover installed with the top surface conforming to the proposed grade. 

For new manhole construction, the maximum allowable throat or chimney 
height, including the depth of the ring casting, shall be limited to 21 inches of 
vertical face on the interior surface. For adjustments of existing manholes that 
fall within the limits of overlay and street reconstruction projects, the 
maximum vertical allowable height, including the depth of the ring casting, 
shall be limited to 27 inches of vertical face on the interior surface. All other 
existing manholes shall have a maximum allowable throat or chimney height 
adjustment, including the depth of the ring casting, of 12 inches of vertical 
face on the interior surface. Any adjustment that will exceed these 
requirements shall be accomplished as indicated on City of Austin Standard 
506S-2, Major Manhole Height Adjustment and as described below. 
Manholes not located in paved areas shall have bolted covers. Manholes 
located within paved areas (street right of way only) shall be standard non-
bolted unless otherwise noted on the drawings. 

3. Major Manhole Height Adjustment (Existing Manholes Only) 

Any adjustment that exceeds the requirements of Minor Manhole 
Adjustments, shall be accomplished as indicated on City of Austin Standard 
506S-2, Major Manhole Height Adjustment, and shall consist of any 
combination of removing the concrete rings, and/or the manhole cone 
section, and/or the straight riser section of the manhole in order to bring the 
manhole to final grade. Major manhole adjustments shall apply only to 
existing manholes. Manholes not located in paved areas shall have bolted 
covers. Manholes located within paved areas (street right of way only) shall 
be standard non-bolted unless otherwise noted on the drawings. 

J. Interior Coatings of Wastewater Manholes and Junction Boxes 

The interior surfaces of all Portland cement concrete wastewater manholes and 
junction boxes shall be coated with products specified either on the Drawings, 
designated in writing by the Engineer or representative, or listed on SPL WW-511. 
Product selection shall conform to usage described in that SPL. Surface 
preparation shall follow the product manufacturer's recommended procedures 
contained in technical data sheets unless otherwise specified in the contract 
documents. The Contractor shall measure the coating thickness according to 
ASTM D 6132, Nondestructive Measurement of Dry Film Thickness of Applied 
Organic Coatings Over Concrete Using an Ultrasonic Gage. Thickness measures 
shall be made at locations designated by the Engineer or designated 
representative. All thickness measurements shall be witnessed by the Engineer or 
designated representative. 

K. Structural Linings of Existing Wastewater Manholes 

The interior surfaces of existing wastewater manholes and junction boxes at 
locations shown in the Drawings or as designated by the Engineer shall be 
strengthened by application of structural lining systems either as specified on the 
Drawings, directed in writing by the Engineer or designated representative, or listed 
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on SPL WW-511A. Selection of products for coating the interior of existing 
manholes shall be based on the condition of the manholes. Surface preparation 
shall follow the product manufacturer's recommended procedures contained in 
technical data sheets unless otherwise specified in the contract documents. 

L. Abandonment of Existing Manholes 

Manholes designated on the Drawings for abandonment, shall be removed to a 
level not less than four feet below grade. Two-foot long sections of the inlet and 
outlet pipes shall be cut and removed on the outside of the manhole, the ends of 
the remaining pipe and the pipe sections penetrating the manhole wall shall be 
securely plugged, and the structure filled with material in accordance with Standard 
506S-15 or as directed by the Engineer or designated representative. 

506.6 Acceptance Testing of Wastewater Manholes 

Manholes shall be tested separately and independently of the wastewater lines. 

A. Test by the Vacuum Method 

A vacuum test shall be performed by the Contractor prior to backfilling those 
manholes that fall within the right-of-way that require detouring of vehicular traffic.  
A second vacuum test will not be required after backfilling and compaction is 
complete unless there is evidence that the manhole has been damaged or 
disturbed subsequent to the initial vacuum test. 

For manhole installations which do not require detouring of vehicular traffic, the 
vacuum method is recommended and may be used by the Contractor prior to 
backfilling the manhole to insure proper installation so that defects may be located 
and repaired; however, a vacuum test shall be performed after backfilling, and 
compaction are complete.  Testing after backfill and compaction are complete will 
be the basis for acceptance of the manhole. 

1. Equipment 

a) The manhole vacuum tester shall be a device approved for use by the 
Engineer or designated representative. 

b) Pipe sealing plugs shall have a load resisting capacity equal to or 
greater than that required for the size of the connected pipe to be 
sealed. 

2. Procedures - applicable to new 48-inch diameter manholes 

a) Manhole section interiors shall be carefully inspected; units found to 
have through-wall lift holes, or any penetration of the interior surface by 
inserts provided to facilitate handling, will not be accepted.  Coating 
shall be applied after the testing unless coating is applied before 
installation or unless it is applied at the factory.  All lift holes and exterior 
joints shall be plugged with an acceptable non-shrink grout.  No grout 
shall be placed in horizontal joints.  Tests shall be performed before 
grouting the invert or around pipe penetrations and before coating the 
interior surfaces of the manhole or junction box. 
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b) After cleaning the interior surfaces of the manhole, the Contractor shall 
place and inflate pneumatic plugs in all of the connecting pipes to 
isolate the manhole; sealing pressure within the plugs shall be as 
recommended by the plug manufacturer.  Plugs and the ends of pipes 
connected by flexible boots shall be blocked to prevent their movement 
during the vacuum test.  

c) The vacuum test head shall be placed on the top of the cone section or, 
inside of the top of the manhole cone section, and the compression seal 
band inflated to the pressure recommended by its manufacturer.  The 
vacuum pump shall be connected to the outlet port with the valve open.  
When a vacuum of 10 inches of mercury (-5 psig) has been attained, 
the valve shall be closed and the time noted.  Tampering with the test 
equipment will not be allowed. 

d) The manhole shall have passed the test if the vacuum does not drop 
below 9 inches of mercury (-4.5 psig) within 3 minutes of the time the 
valve was closed.  The actual vacuum shall be recorded at the end of 
the 3 minutes during which the valve was closed. 

e) When the standard vacuum test cannot be performed because of 
design or material constraints (examples: T-Type manholes, T-Lock 
Liners, or other reasons acceptable to the Engineer or designated 
representative), testing of individual joints shall be performed as 
directed by the Engineer or designated representative. 

B. Test by the Exfiltration Method 

At the discretion of the Engineer or designated representative, the Contractor may 
substitute the Exfiltration Method of testing for the Vacuum test described in 
Section 506.6. A. above.  This method may only be used when ground water is not 
present.  If ground water is present a Vacuum Test shall be used unless otherwise 
directed by the Engineer or designated representative.  All backfilling and 
compaction shall be completed prior to the commencement of testing. 

The procedures for the test shall include the following: 

1. Manhole section interiors shall be carefully inspected; units found to have 
through-wall lift holes, or any penetration of the interior surface by inserts 
provided to facilitate handling, will not be accepted.  Coating shall be applied 
after the testing unless coating is applied before field assembly, or at the 
factory.  All lift holes and exterior joints shall be plugged with an acceptable 
non-shrink grout.  No grout shall be placed in horizontal joints. Tests shall be 
performed before grouting the invert or around pipe penetrations and before 
coating the interior surfaces of the manhole or junction box. 

2. After cleaning the interior surface of the manhole, the Contractor shall place 
and inflate pneumatic plugs in all of the connecting pipes to isolate the 
manhole; sealing pressure within the plugs shall be as recommended by the 
plug manufacturer.  

3. Concrete manholes shall be filled with water or otherwise thoroughly wetted 
for a period of 24 hours prior to testing. 
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4. At the start of the test, the manhole shall be filled to the top with water.  The 
test time shall be 1 hour.  The Construction Inspector must be present for 
observation during the entire time of the test.  Permissible loss of water in the 
1-hour test time is 0.025 gallons per diameter foot, per foot of manhole depth. 
For a 4-foot diameter manhole, this quantity converts to a maximum 
permissible drop in the water level (from the top of the manhole cone) of 0.1 
inches per foot of manhole depth or 1.0 inches for a 10-foot deep manhole. 

C. Failure to Pass the Test – Records of Tests 

If the manhole fails to pass the initial test method as described in (A) Test by the 
Vacuum Method and, if allowed, (B) Test by the Exfiltration Method, or if visible 
groundwater leakage into the manhole is observed, the Contractor shall locate the 
leak, if necessary by disassembly of the manhole.  The Contractor shall check the 
gaskets and replace them if necessary.  The Contractor may re-lubricate the joints 
and re-assemble the manhole, or the Contractor may install an acceptable exterior 
joint sealing product (see City of Austin Standard Products List Item SPL WW-
146A) on all joints and then retest the manhole.  If any manhole fails the vacuum 
and/or exfiltration test twice, the Contractor shall consider replacing that manhole.  
If the Contractor chooses to attempt to repair that manhole, the manhole must be 
retested until it passes.  In no case shall cold applied preformed plastic gaskets be 
used for repair.  Records of all manhole testing shall be made available to the 
Engineer or designated representative at the close of each working day, or as 
otherwise directed by the Engineer or designated representative.  Any damaged or 
visually defective products, or any products out of acceptable tolerance shall be 
removed from the site. 

D. Inspection 

The Engineer or designated representative shall make a visual inspection of each 
manhole after it has passed the testing requirements and is considered to be in its 
final condition.  The inspection shall determine the completeness of the manhole; 
any defects shall be corrected to the satisfaction of Engineer or designated 
representative. 

506.7 Measurement 

A "Junction Box" and "Box Manholes" will be measured by each structure of the 
indicated size regardless of depth. 

A "Standard Pre-cast Manhole with Pre-cast Base", "Standard Pre-cast Manhole with 
Cast-in-Place (CIP) Base", “Special Manhole", "Drop Manhole with Pre-cast Base", 
"Drop Manhole with Cast-in-Place (CIP) Base”, "Centered Tee Manhole", or "Tangent 
Tee Manhole" will be measured by each structure of the indicated size for the first 8 feet 
of depth. 

An "Extra Depth Manhole" will be measured by linear vertical foot of Standard Pre-cast 
Manhole with Pre-cast Base, Standard Pre-cast Manhole with CIP Base, Drop Manhole 
with Pre-cast Base, Drop Manhole with CIP Base, Special Manhole, Centered Tee 
Manhole, or Tangent Tee Manhole of the indicated size in excess of eight feet of depth. 
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Manhole depth will be measured from the invert flow line to the finished surface 
elevation. 

"Minor Manhole Height Adjustment" and "Major Manhole Height Adjustment" will be 
measured by each unit for the indicated size. Only existing manholes will be measured 
for minor or major manhole height adjustment. 

"Connection to Existing Manhole or Junction Box" will be measured per each for the 
indicated type of structure and location. 

"Structural Lining" will be measured by the linear vertical foot for the indicated structure. 

New manholes constructed to interim elevations to facilitate stage construction shall be 
measured as one unit regardless of the number of interim elevations constructed.  All 
labor, materials and other expenses necessary for the stage construction shall be 
included in the unit price bid for the completed unit.  Cost of abandonment of existing 
manholes shall be included in the unit price bid for the completed unit, unless Pay Item 
No. 506 AB is indicated on the Drawings and identified in Standard Contract Bid Form 
00300U. 

506.8  Payment 

Payment for completed junction boxes and manholes of the type indicated on the 
Drawings shall be made at the appropriate unit bid price.  The unit bid price shall include 
all labor, equipment, materials, (including but not limited to frames and grates, rings and 
covers, adjusting rings, cone sections, riser sections, gaskets, drop piping and fittings, 
bases, pipe-to-manhole connectors, concrete, reinforcing steel, non-shrink grout, mortar, 
joint wrap where specified, and, for wastewater manholes, interior coatings), time and 
incidentals necessary to complete the work. 

Payment for a "Junction Box" and "Box Manhole" will be made at the unit price bid for 
the indicated size, complete in place. 

Payment for the first 8 feet of a "Standard Pre-cast Manhole with Pre-cast Base", 
"Standard Pre-cast Manhole with Cast-in-Place (CIP) Base", "Special Manhole", "Drop 
Manhole with Pre-cast Base", "Drop Manhole with Cast-in-Place (CIP) Base","Centered 
Tee Manhole", or "Tangent Tee Manhole" will be made at the unit price bid for the 
indicated type and size, complete in place. 

Payment for that portion of a Standard Pre-cast Manhole with Pre-cast Base, Standard 
Pre-cast Manhole with CIP Base, Drop Manhole with Pre-cast Base, Drop Manhole with 
CIP Base, Special Manhole, Centered Tee Manhole, or Tangent Tee Manhole in excess 
of 8 feet in depth will be made at the unit price bid for "Extra Depth Manhole" of the 
indicated type and size, complete in place. 

Payment for "Minor Manhole Height Adjustment" and "Major Manhole Height 
Adjustment" will be made at the unit bid price, complete in place. 
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Payment for "Structural Lining" will be made at the unit price per linear vertical foot, 
which will include surface preparation, environmental adjustments, lining application, and 
curing, as required. 

Payment for "Connection to Existing Manhole or Junction Box" shall be made at the unit 
price per connection and will include removing the wall section by coring or alternative 
method approved by the Engineer or designated representative, rehabilitating the interior 
walls, rebuilding the invert, and preparing and coating the interior surfaces of the 
structure. 

When indicated in the Drawings, abandonment of existing manholes shall be made at 
the unit price for abandonment. 

The intended use of each item shall be designated by a two-letter code (Wastewater = 
WW; Stormwater = SW) in the spaces provided after the pay item number: 

Pay Item No. 506S M__: Standard Pre-cast Manhole w/Pre-cast 
Base, ___ Dia. 

Per Each. 

Pay Item No. 506S M1__: Standard Pre-Cast Manhole w/CIP Base, 
___ Dia. 

Per Each. 

Pay Item No. 506S S__: Special Manhole, ___ Dia. Per Each. 
Pay Item No. 506S D__: Drop Manhole w/Pre-cast Base, ___ Dia. Per Each. 
Pay Item No. 506S D1__: Drop Manhole w/CIP Base, ___ Dia. Per Each. 
Pay Item No. 506S C__: Centered Tee Manhole, __ Dia. x ___ Dia. Per Each. 
Pay Item No. 506S T__: Tangent Tee Manhole, ___ Dia. x ___ Dia. Per Each. 
Pay Item No. 506S J__: Junction Box, ___ Ft. x ___ Ft. Per Each. 
Pay Item No. 506S B__: Box Manhole ___ Ft. x ___ Ft. Per Each. 
Pay Item No. 506S 2__: Major Manhole Height Adjustment, ___ Dia. Per Each. 
Pay Item No. 506S 4__: Minor Manhole Height Adjustment, ___ Dia. Per Each. 
Pay Item No. 506S AB__: Abandonment of existing Manholes: Per Each. 
Pay Item No. 506S EDM__ Extra Depth of Manhole, ___ Dia. Per Linear 

Vert. Foot. 
Pay Item No. 506S SL__: Structural Lining of ____________: Per Linear 

Vert. Foot. 
Pay Item No. 506S CN__: Connection to Existing _________: Per Each. 

 

 

End 
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SPECIFIC CROSS REFERENCE MATERIALS 

Standard Specification Item No. 506, "Manholes" 
 

City of Austin Standard Specifications 

Designation Description 

Item 403S Concrete For Structures 

Item 406S Reinforcing Steel 

Item 402S Controlled Low Strength Material 

Item 410S Concrete Structures 

Item 503S Frames, Grates, Rings and Covers 

Item 504S Adjusting Structures 

Item 507S Bulkheads 

Item 510 Pipe 
 

 
Texas Department of Transportation Standard Specifications 

For Construction and Maintenance of Highways, Streets and Bridges 

Designation Description 

Item 421 Hydraulic Cement Concrete 
 

 
City of Austin Utilities Criteria Manual 

Designation Description 

Section 2.8.0 Abandonment of Facilities 

Subsection 2.8.2 Manholes 
 

 
City of Austin Water Utility Documents 

Designation Description 

SPL WW-146A Manhole Seals, Plastic, Watertight 

SPL WW-511 Lining System for Wastewater Manholes 

SPL WW-511A Structural Lining System for Wastewater 
Manholes 

SPL WW-703 Adjusting (grade) rings for manhole chimney 
sections 

 
 

City of Austin Standard 
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Designation Description 

506S-2 Major Manhole Height Adjustment 

506S-4 Minor Manhole Height Adjustment 

506S-15 Abandoned Manhole 

506S-12 O-Ring Joint Detail, Precast Manhole Section 

506S-13 Wedge Seal Joint Detail, Precast Manhole 
Section Adjustment 

506S-15 Abandoned Manhole 

804S-4, 5, 6 and 7 of 9 Steel Plating 
 

 
City of Austin Standard Contract 

Designation Description 

00300U Bid Form (Unit Prices) 
 
American Society for Testing and Materials (ASTM) 

Designation Description 

ASTM C 55 Specification for Concrete Building Brick 

ASTM C 62 Specification for Building Brick Solid Masonry 
Units Made from Clay of Shale 

ASTM C478/C478M Standard Specification for Precast Concrete 
Manhole 

ASTM C443/C443M Specification for Joints for Circular Concrete 
Sewer and Culvert Pipe, Using  Rubber 
Gaskets 

ASTM C923/C923M Specification for Resilient Connectors 
Between Reinforced Concrete Manhole 
Structures Pipes 

ASTM C1107 Specification for Packaged Dry, Hydraulic-
Cement Grout (Nonshrink) 

ASTM D6132 Specification for Polyethylene Plastics Molding 
and Extrusion Materials 

D4976 Test Method for Nondestructive Measurement 
of Dry Film Thickness of Applied Organic 
Coating Over Concrete Using an Ultrasonic 
Gage 

 
 

American Concrete Institute 

Designation Description 
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Item 347 Guide to Formwork for Concrete 
 

RELATED CROSS REFERENCE MATERIALS 
Standard Specification Item No. 506, "Manholes" 

 
City of Austin Utilities Criteria Manual 

Designation Description 

Section 2 Water and Wastewater Design Criteria 
 

 
City of Austin Standards 

Designation Description 

1100S-1 Casting Adjustments 

503S-4S Storm Sewer Manhole Ring and 32" Cover 

503S-4W Sanitary Sewer Manhole Ring and 32" Cover 

503S-5S Bolted Storm Sewer Manhole Ring and 32" 
Cover 

503S-5W Watertight Manhole Ring and 32" Cover 
(W&WW) 

506S-1 Manhole Invert Plan 

506S-5 Typical Box Manhole 30" and Larger Pipe 

506S-7 Precast Manhole with Drop Inlet on Cast in 
Place Foundation 

506S-8 Precast Manhole with Drop Inlet on Precast 
Base 

506S-9 Precast Manhole On Cast-In-Place 
Foundation 

506S-10 Wastewater Manhole on Precast Base 

506S-11 Storm Sewer Manhole Details 
 
American Association of State Highway and Transportation Officials (AASHTO)

Designation Description 

M306 Standard Specifications for Drainage Structure 
Castings 
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Item No. 507S 
Bulkheads 

507S.1  Description  

This item shall govern furnishing and installing plywood or end caps as a temporary 
utility plug at locations indicated on the Drawings or as directed by the Engineer or 
designated representative.  The work will be placed in conjunction with installation of a 
pipe where a continuation of the utility system will be performed later. 
 
This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text, the inch-pound units are given preference followed by SI units 
shown within parentheses. 

507S.2  Submittals 

The submittal requirements of this specification item include the type (wood, plastic, 
rubber, etc.) and application (pipe characteristics and location) of bulkheads. 

507S.3 Material  

Plywood shall be construction grade, 3/4 inch (19 mm) thick and need not be new or 
treated.  End caps may be plastic, vitrified clay pipe, rubber or concrete.  

507S.4 Construction Methods  

After installation of the utility requiring temporary bulkheading, an end cap or a section 
of plywood, having dimensions at least 6 inches (150 mm) in excess of the outside 
pipe diameter shall be attached to the exposed bell or spigot and backfilled 
immediately after installation.  Care shall be exercised to prevent the backfill material 
from entering the pipe. 
 
Bulkheads used with staged construction shall be sound, reasonably free of knots and 
warps and have a 3 inch (75 mm) nominal thickness. 

507S.5 Measurement and Payment  

Bulkheading will not be measured and paid for separately but shall be included in the 
unit price bid for the item of construction in which this item is used.  

END 
 
 
 
 
 

 
RELATED Cross Reference Materials 

Standard Specification Item No. 507S, "Bulkheads"  
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City of Austin Utilities Criteria Manual 
Designation                Description 
Section 2                    Water and Wastewater Design Criteria 
 
City of Austin Standard Specification  
Designation                Description  
Item No. 506        Manholes 
Item No. 510               Pipe 
 
City of Austin Standard Details 
Designation                Description 
506S-1                       Manhole Invert Plan 
506S-5                       Typical Box Manhole 750 mm (30”) and Larger Pipe  
506S-7                       Precast Manhole with Drop Inlet 
506S-8                       Precast Manhole with Drop Inlet on Precast Base 
506S-9                       Precast Manhole On Cast-In-Place Foundation 
506S-10                     Wastewater Manhole on Precast Base 
506S-11                     Storm Sewer Manhole Details   
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Item No. 508S 
Miscellaneous Structures and Appurtenances 

508S.1  Description 

This item governs the construction of miscellaneous structures and appurtenances, 
complete in place or to the stage detailed and/or indicated in the Drawings, using the 
materials specified herein, including the excavation, installation, backfilling, placement of 
the concrete and when required, the furnishing and installation of frames, grates, rings, 
covers, safety end treatment and any concrete curb and gutter indicated on the Drawings. 
 
This specification is applicable for projects or work involving either SI or inch-pound units.  
Within the text, the inch-pound units are given preference followed by SI units shown within 
parentheses 

508S.2  Submittals 

The submittal requirements of this specification item include: 

A.  Type of structure and appurtenances (inlets, headwalls, frames, grates, energy 
dissipators, etc.), construction methods and sequence (precast, cast in place), 
materials (bolts, nuts, plates, angles, etc.)  

B. Aggregate types, gradations and physical characteristics for the Portland cement 
concrete mix. 

C. Proposed proportioning of materials for the mortar mix.  

D. Analysis and thickness calculations for temporary steel covers. 

508S.3  Types 

The various types of structures and appurtenances such as inlets, headwalls, energy 
dissipators, etc., are designated on the Drawings by letter or by number for the particular 
design of structure to be constructed in accordance with the details indicated on the 
Drawings.  Unless otherwise indicated on the Drawings, the Contractor may have the 
option of furnishing cast in place or precast structures. 

508S.4  Materials 

A. Portland Cement Concrete 

The Portland cement concrete shall conform to Item No. 403S, "Concrete For 
Structures", with the following classes: 

Cast in Place Concrete Class A  

Precast Concrete Class C 

B.  Mortar 

 Mortar shall be composed of 1 part Portland cement and 2 parts clean, sharp mortar 
sand suitably graded for the purpose by conforming in other respects to the provisions 
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of Standard Specification Item No. 403S, "Concrete for Structures" for fine aggregate.  
Hydrated lime or lime putty may be added to the mix, but in no case shall it exceed 10 
percent by weight (mass) of the total dry mix. 

C.  Reinforcement and Steel 

Reinforcing Steel shall conform to Standard Specification Item No. 406S,"Reinforcing 
Steel". 
 
Structural Steel shall conform to Standard Specification Item No. 720S, "Metal for 
Structures". 

D.  Frames, Grates, Rings and Covers 

Frames, grates, rings and covers shall conform to City of Austin Standard Specification 
Item No. 503S, “Frames, Grates, Rings and Covers". 

E.  Safety End Treatment for Structures  

The safety end treatment for structures shall conform to TxDOT Specification Item No. 
467, “Safety End Treatment”. 

1. Bolts and Nuts.  All bolts, nuts and associated hardware shall meet the 
specifications of ASTM A 307. 

2.  Plates and Angles.  All plates and similar angles and brackets shall meet the 
specifications of ASTM A 36. 

3.  Pipe Runners.  Pipe Runners shall conform to the requirements of ASTM A53, 
Grade B. 

4.  Galvanizing. All hardware including nuts, bolts and plates listed above shall be 
galvanized conforming to ASTM A 123 or A 153. 

F.  Miscellaneous Items 

Cast iron for supports, steps and inlet units shall conform to the shape and dimensions 
indicated on the Drawings.  The casting shall be clean and perfect, free from sand or 
blowholes or other defects.  Cast iron castings shall meet the requirements of ASTM A 
48, Class 30.  Steel for temporary covers when used with stage construction shall be 
adequate for the loads imposed. 

508S.5  Construction Methods 

All concrete work shall be performed in accordance with Standard Specification Item 
No.410S, "Concrete Structures".  Forms will be required for all cast-in-place concrete walls, 
except where the nature of the surrounding material is such that it can be trimmed to a 
smooth vertical face (the outside form for concrete bases).  Where cast in place concrete is 
used in wall construction of storm sewers, the steps shall be cast into the wall when the 
concrete is placed. 
 
The construction inlets shall be completed, as soon as is practicable after installation is 
complete of the sewer lines in the inlet.  All sewer line shall be cut neatly at the inside face 
of the walls of the inlet and pointed up with mortar. 
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Bases for cast in place inlets may be placed prior to or at the Contractor's option after the 
sewer is constructed. 
 

Bases for box sewers shall be cast as an integral part of the sewer.  The manholes may be 
constructed prior to backfilling or if the Contractor so elects, the manhole opening may be 
covered temporarily with a steel plate to facilitate the compaction of backfill for the sewer as 
a whole.  Thereafter, required excavation for the inlet shall be made and the inlet 
constructed and backfilled. 
 
The inverts passing out or through an inlet shall be shaped and grouted across the floor of 
the inlet as indicated on the Drawings.  This shaping may be accomplished by adding 
shaping mortar or concrete after the base is cast or by placing the required additional 
material with the base. 
 
All miscellaneous structures shall be completed in accordance with the details indicated on 
the Drawings.  Backfilling to original ground elevation shall be in accordance with the 
provisions of the appropriate items and as directed by the Engineer or designated 
representative. 
 
Energy dissipators and headwalls shall be constructed in accordance with City of Austin 
Standard Detail 508S-13.   

508S.6  Measurement 

All miscellaneous structures and safety end treatments satisfactorily completed as 
indicated on the Drawings will be measured as completed units per each. 
 
Concrete removal, excavation and backfill, riprap, pipe, headwalls, wing walls, collars and 
apron slabs will not be measured under this item but will be included in the unit price bid for 
the item of construction in which this item is used. 
 
Frames, grates, rings, covers, safety end treatment and any concrete curb and gutter 
indicated will not be measured and paid for but shall be included in the unit price bid of  one 
of the pay items identified in the contract bid form. 

508S.7  Payment 

A . Inlets  
Payment for Inlets of the type indicated in place in accordance with these 
specifications and measured as prescribed above will be made at the unit bid price for 
each Inlet, of the type specified. 

 
B.  Energy Dissipators and Headwalls  

Payment for special complete structures will be made at the unit price bid per each. 

C  Safety End Treatment 

Payment for Safety End Treatment, complete in place, will be made at the unit bid 
price for each unit of the type indicated on the Drawings. 
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Payment will be made under one of the following: 
 

    Pay Item No. 508S-E:       Energy Dissipators, ______ In. Dia. -  Per Each. 
    Pay Item No. 508S-H:       Headwalls, Type ______, ___ In. Dia. Pipe -  Per Each. 
    Pay Item No. 508S-IG:      Inlet, Grated -  Per Each. 
    Pay Item No. 508S-SET    Safety End Treatment, Type ___ Size  ___ Per Each 
    Pay Item No. 508S-I5R:    Inlet, Recessed -  Per Each. 
    Pay Item No. 508S-I10R:  Inlet, Recessed -  Per Each. 
    Pay Item No. 508S-I15R:  Inlet, Recessed -  Per Each. 
    Pay Item No. 508S-I20R:  Inlet, Recessed -  Per Each. 
    Pay Item No. 508S-I5S:    Inlet, Recessed -  Per Each. 
    Pay Item No. 508S-I10S:  Inlet, Standard -  Per Each. 
    Pay Item No. 508S-I15S:  Inlet, Standard -  Per Each. 
    Pay Item No. 508S-I20S:  Inlet, Standard -  Per Each. 

 
End 
 
 

SPECIFIED Cross Reference Materials 
Standard Specification Item No. 508S, "Miscellaneous Structures and Appurtenances"

City of Austin Standard Specification Items 
Designation Description 
Item No. 403S Concrete For Structures 
Item No. 406 Reinforcing Steel 
Item No. 410 Concrete Structures 
Item No. 720 Structural Steel 
Item No. 503S Frames, Grates, Rings and Covers  
TxDOT Standard Specifications For Construction And Maintenance  
Of Highways, Streets, And Bridges 
Designation                  Description 
Item 467                      Safety End Treatment  
American Society for Testing and Materials (ASTM) 
Designation                  Description 
ASTM A36/36M            Specification for Structural Steel 
ASTM A48                    Specification for Gray Iron Castings 
ASTM A53                   Specification for Pipe, Steel, Black and Hot-Dipped, Zinc Coated 

Welded and Seamless 
ASTM A123                 Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 

Steel Products 
ASTM A153                 Specification for Zinc Coating (Hot-Dip) on Iron and Steel 

Hardware  
ASTM A307                 Specifications for Carbon Steel Externally Threaded Standard 

Fasteners 
ASTM C913                 Specifications for Precast Concrete Water and Wastewater 

Structures  
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RELATED Cross Reference Materials   
City of Austin Drainage Criteria Manual 
Designation                  Description 
Section 6.6.0                Energy Dissipators  
City of Austin Standard Specification Items 
Designation                  Description 
Item No. 501S                Jacking or Boring Pipe  
Item No. 504S                  Adjusting Structures 
Item No. 506                   Manholes 
Item No. 507S                  Bulkheads 
Item No. 510                    Pipe  
City of Austin Standard Details 
Designation                 Description 
508S-13                      Standard Headwall and Energy Dissipators 
510S-1                       Concrete Trench Cap  
TxDOT Specifications 
Designation                  Description 
Item 420                      Concrete Structures 
Item 421                      Portland Cement Concrete 
Section 421.2(5)           Fine Aggregate 
Item 424                      Precast Concrete Structures (Fabrication) 
Item 440                      Reinforcing Steel 
Item 466                      Headwalls and Wingwalls 
Item 467                      Safety End Treatment 
Item 471                      Frames, Grates, Rings and Covers 
Item 529                      Concrete Curb, Gutter and Combined Curb and Gutter 
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Item No. 509S 
Excavation Safety Systems 

509S.1  Description 

This item shall govern the designing, furnishing, installing, maintaining and removing or 
abandoning of temporary Excavation Safety Systems consisting of trench shields, aluminum 
hydraulic shoring, timber shoring, trench jacks, tieback or braced sheeting, tieback slurry walls, 
soil nailing, rock bolting, tieback or braced soldier piles and lagging, and other systems for 
protecting workers in excavations. This item shall also govern the designing and constructing of 
sloping and benching systems for protecting workers in excavations. 

At a minimum, the Excavation Safety Systems shall conform to United States Department of 
Labor Rules 29 CFR, Occupational Safety and Health Administration, Part 1926 Safety and 
Health Regulations for Construction, Subpart P, Excavation (hereinafter called OSHA).  

This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text, the inch-pound units are given preference followed by SI units shown within 
parentheses. 

509S.2 Definitions 

"Competent Person" shall mean one who is capable of identifying existing and predictable 
hazards in the surroundings, or working conditions which are unsanitary, hazardous, or 
dangerous to employees, and who has authorization to take prompt corrective measures to 
eliminate them. The competent person shall be capable of interpreting the manufacturer’s data 
sheets and interpreting and implementing the Excavation Safety System Plan. 

An "Excavation" shall mean any cut, cavity, trench, or depression in an earth surface, formed by 
earth removed by the Contractor. The Contractor shall provide an Excavation Safety System for 
all excavations except when 1) the excavation is in stable rock as determined by the Texas-
licensed Professional Engineer who prepared the Contractor’s Excavation Safety System Plan or 
2) the excavation is less than 5 feet (1.52 m) in depth and examination of the ground by the 
Contractor’s competent person provides no indication of a potential cave-in. 

"Trench" (trench excavation) shall mean any narrow excavation (in relation to its length) made 
below the surface of the ground. In general, the depth shall be greater than the width, but the 
width of a trench (measured at the bottom) shall not be greater than 15 feet (4.56 m). Excavation 
Safety Systems for such trenches shall be defined as "Trench Excavation Safety Protective 
Systems". 

If the Contractor installs or constructs forms or other structures in an excavation such that the 
dimension measured from the forms or structures to the sides of the excavation is reduced to 15 
feet (4.6 m) or less (measured at the bottom of the excavation), those excavations shall also be 
defined as a Trench if workers must enter it.  Excavation Safety Systems for such trenches shall 
also be defined as "Trench Excavation Safety Protective Systems". 

509S.3  Excavation Safety System Submittals 

A.  The Notice to Proceed with construction may be issued by the Owner before the Contractor 
has submitted the necessary Excavation Safety Plan(s); however,  excavation shall not 
proceed until the Owner has received the Contractor's  Excavation Safety Plan(s) for the 
Project. 
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B. Prior to Starting Excavation 

Prior to starting any Excavation, the Contractor shall submit to the Owner: 

1. A certificate indicating that the Contractor’s Competent Person(s) has completed training 
in an excavation safety program based on OSHA regulations within the past 5 years. 

2. Manufacturer’s tabulated data or other tabulated data for Excavation Safety Systems 
consisting of pre-engineered protective systems such as trench shields, aluminum 
hydraulic shoring, timber shoring, pneumatic shoring, or trench jacks, or benching or 
sloping or other protective systems that are not designed specifically for the Project. 

 Manufacturer’s tabulated data shall meet the requirements in OSHA and shall describe the 
specific equipment to be used on the Project. Tabulated data must bear the seal of the 
licensed professional engineer who approved the data. Manufacturer's tabulated data shall 
be an attachment to the Contractor's Excavation Safety System Plan described below. 

509S.4  Excavation Safety System Plan 

The Contractor shall prepare an Excavation Safety System Plan (hereafter called the "Plan") 
specifically for the Project. The Contractor shall retain a Texas-licensed Professional Engineer to 
prepare the Plan. On City-funded projects, the Contractor must follow qualifications-based 
procedures to procure the required Professional Engineering services, according to Chapter 2254 
of the Texas Government Code. 

The Contractor shall be responsible for obtaining geotechnical information necessary for design 
of the Excavation Safety System. If geotechnical information for design of the Project has been 
acquired by the Owner or designated representative, it shall be provided to the Contractor for 
information purposes subject to the provisions of City of Austin Standard Contract Section 00220, 
"Geotechnical Data." 

A. The Plan for Excavation Safety Systems consisting of pre-engineered protective systems such 
as trench shields, aluminum hydraulic shoring, timber shoring, pneumatic shoring, or trench 
jacks, or benching or sloping or other protective systems that are not designed specifically for 
the Project shall include: 

1. Detailed Drawings of the Excavation Safety System(s) that will provide worker protection 
conforming to OSHA. The Drawings shall note the required load carrying capacity, 
dimensions, materials, and other physical properties or characteristics in sufficient detail to 
describe thoroughly and completely the Excavation Safety System(s). 

2. Drawings, notes, or tables clearly detailing the specific areas of the Project in which each 
Excavation Safety System shall be used, the permissible size of the excavation, the length 
of time that the excavation shall remain open, the means of egress from the excavation, 
the location of material storage sites in relation to the excavation, the methods for 
placing/compacting bedding/backfill within the safety of the system, any excavation safety 
equipment restrictions and subsequent removal of the system. 

3. Recommendations and limitations for using the Excavation Safety Systems. 

4. A Certificate of Insurance of the Excavation Safety System Engineer's Professional 
Liability Insurance coverage. For City-funded projects, coverage meeting the requirements 
of Standard Contact Documents Section 00810 shall be provided. For privately funded 
projects the coverage shall be at least $1,000,000. 

B. The Plan for Excavation Safety Systems consisting of tieback or braced sheeting, tieback or 
braced soldier piles and lagging, slurry walls, soil nailing, rock bolting or other protective 
systems that are designed specifically for the Project shall include: 



Current Version: September 26, 2012  Previous Versions: 02/24/10, 03/26/08, 
03/09/04, 02/17/00 and 05/16/97 

509S   09/26/12  Page 3  Excavation Safety Systems 

1. Detailed Drawings of the Excavation Safety System(s) that will provide worker protection 
conforming to OSHA. The Drawings shall note the design assumptions, design criteria, 
factors of safety, applicable codes, dimensions, components, types of materials, and other 
physical properties or characteristics in sufficient detail to describe thoroughly and 
completely the Excavation Safety System(s). 

2. Detailed technical specifications for the Excavation Safety System addressing the 
properties of the materials, construction means and methods, quality control and quality 
assurance testing, performance monitoring, and monitoring of adjacent features, as 
appropriate. 

3. Drawings that clearly detail the specific areas of the Project in which each type of system 
shall be used and showing the plan and elevation (vertical profile) views. 

4. Drawings, notes or tables clearly detailing the length of time that the excavation shall 
remain open, the means of egress from the excavation, the location of material storage 
sites in relation to the excavation, the methods for placing/compacting bedding/backfill 
within the safety of the system, any excavation safety equipment restrictions and 
subsequent removal or abandonment of the system or parts thereof. 

5. Recommendations and limitations for using the Excavation Safety Systems. 

6. A Certificate of Insurance of the Excavation Safety System Engineer's Professional 
Liability Insurance coverage. For City-funded projects, coverage meeting the requirements 
of Standard Contract Documents Section 00810 shall be provided. For privately funded 
projects the coverage shall be at least $1,000,000. 

509S.5  Excavation Safety System Submittal Review 

Review of the Excavation Safety System submittal conducted by the Owner or designated 
representative shall only relate to conformance with the requirements herein.  The Owner's 
failure to note exceptions to the submittal shall not relieve the Contractor of any or all 
responsibility or liability for the adequacy of the Excavation Safety System.  The Contractor shall 
remain solely and completely responsible for all Excavation Safety Systems and for the 
associated means, methods, procedures, and materials. 

509S.6  Contractor’s Responsibility 

The Contractor shall be responsible for implementing the Excavation Safety System Plan and for 
confirming that the Excavation Safety System(s) used on the Project meets the requirements of 
the Plan. 

The Contractor’s Competent Person(s) shall be on the Project whenever workers are in an 
excavation meeting the  definitions of a Trench given in 509S.2. 

509S.7  Construction Methods 

The Contractor's Competent Person(s) shall maintain a copy of appropriate OSHA regulations 
onsite and shall implement OSHA excavation safety regulations at the work site.  The 
Contractor shall perform all excavation in a safe manner and shall maintain the Excavation 
Safety Systems to prevent death or injury to personnel or damage to structures, utilities or 
property in or near excavation.  

 
If evidence of possible cave-ins or earthen slides is apparent or an installed Excavation Safety 
System is damaged, the Contractor shall immediately cease work in the excavation, evacuate 
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personnel from any potentially hazardous areas and notify the Owner.  Personnel shall not be 
allowed to re-enter the excavation until necessary repairs or replacements are completed and 
are inspected and approved by the Contractor's Competent Person(s).  Repair and replacement 
of damaged Excavation Safety System shall be at the Contractor's sole expense. 

509S.8  Changed Conditions 

When changed conditions require modifications to the Excavation Safety System, the 
Contractor shall provide to the Owner or designated representative a new design or an alternate 
Excavation Safety System Plan that is proposed by the Contractor's Excavation Safety System 
Engineer to address the changed conditions.  Copies of the new design or alternate system 
shall be provided to the Owner or designated representative in accordance with the 
requirements of section 509S.3, "Excavation Safety System Plan Submittals".  A copy of the 
most current Excavation Safety System Plan shall be maintained on site and made available to 
inspection and enforcement officials at all times. 
 
Any changes to the Excavation Safety System Plan that are initiated by the Contractor for 
operational efficiency or as a result of changed conditions, that could be reasonably anticipated, 
will not be cause for contract time extension or cost adjustment.  When changes to the 
Excavation Safety System Plan are necessitated by severe and uncharacteristic natural 
conditions or other conditions not reasonably within the control of the Contractor, the Contractor 
may make a written request to the Owner for a Change Order to address the anticipated work.  
The Contractor shall notify the Owner in writing within 24 hours of the occurrence of changed 
conditions that the Contractor anticipates the submittal of a claim for additional compensation.  
Under 'Changed Conditions" the work deemed immediately necessary by the Contractor to 
protect the safety of workers and public, equipment or materials may only be accomplished until 
the Owner or designated representative has a reasonable opportunity to investigate the 
Contractor's written request for a Change Order and respond in writing to the request. 

509S.9  Measurement 

Trench Excavation Safety Protective Systems will only be measured and paid for those trenches 
that workers would reasonably be expected to enter. 

Trench Excavation Safety Protective Systems for Trenches excavated to a final width (measured 
at the bottom of the excavation) not exceeding 15 feet (4.56 m) shall be measured by the linear 
foot (meter: 1 meter equals 3.281 feet) through manholes, bore pits, receiving pits, and other 
appurtenances along the centerline of the trench. This method of measurement shall apply to any 
and all protective systems, including but not limited to tieback or braced sheeting, tieback or 
braced soldier piles and lagging, slurry walls, soil nails, rock bolts, shoring, trench boxes, and 
sloping or benching as used to provide a Trench Excavation Safety Protective System in 
accordance with the Excavation Safety System Plan. 

Trench Excavation Safety Protective Systems for Trenches created by installation or construction 
of forms or other structures in an excavation whose width is greater than 15 feet (4.56 m) such 
that the dimension measured from the forms or structures to the sides of the excavation is 
reduced to 15 feet (4.56 m) or less (measured at the bottom of the excavation) shall be measured 
by the linear foot along the centerline of the Trench. Where forms or structures create multiple 
Trenches in one excavation, each Trench shall be measured separately. This method of 
measurement shall apply to any and all protective systems, including but not limited to tieback or 
braced sheeting, tieback or braced soldier piles and lagging, slurry walls, soil nails, rock bolts, 
shoring, trench boxes, and sloping or benching as used to provide a Trench Excavation Safety 
Protective System in accordance with the Excavation Safety System Plan. 
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509S.10  Payment 

Payment for Trench Excavation Safety Protective Systems, measured as prescribed above, will 
be made at unit bid price per centerline linear foot of Trench.  The unit bid price shall include full 
compensation for designing, furnishing, installing the system; for dewatering, and for maintaining, 
replacing, repairing and removing the Trench Excavation Safety Protective System and for 
sloping, special clearing, and excavation necessary to safely implement the Excavation Safety 
System Plan. No  payment will be made for Trench Excavation Safety Protective Systems made 
necessary by the Contractor's selection of an optional design or sequence of work that creates 
the need for the Trench Excavation Safety Protective System.  

Payment will be made under the following: 
 

Pay Item No. 509S-1:  Trench Excavation Safety Protective Systems, 
                                    (all depths)             Per Linear Foot. 
 

 

END 

 
 

SPECIFIC Cross Reference Materials 
Standard Specification Item No. 509S, "Excavation Safety Systems"  

City of Austin Standard Contract Documents 
Designation                  Description 
Section 00020   Invitation for Bids 
Section 00220   Geotechnical Data 
Section 00650   Certificate of Insurance 
Section 00700, Article 6.11  Safety and Protection 
Section 810 Supplemental General Conditions 
 
29 CFR, Occupational Safety and Health Administration, Part 1926 Safety and Health 

Regulations for Construction, Subpart P, Excavation 
Texas Health and Safety Code Title 9 Chapter 756 Subchapter C 
Texas Government Code Chapter 2254 
 

RELATED Cross Reference Materials 
Standard Specification Item No. 509S, "Excavation Safety Systems" 

 
Texas Department of Transportation Standard Specifications  
For Construction and Maintenance of Highways, Streets, and Bridges 
Designation                 Description 
Item 104                     Removing Concrete 
Item 110                     Excavation 
Item 402                     Trench Excavation Protection   
City of Austin Standard Specification Items 
Designation                  Description 
Item No. 101S              Preparing Right of Way 
Item No. 102S              Clearing and Grubbing 
Item No. 110S              Street Excavation 
Item No. 111S              Excavation 
Item No. 130S              Borrow 
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Item No. 132S              Embankment 
Item No. 201S      Subgrade Preparation  
Item No. 402S            Controlled Low Strength Material 
Item No. 501S            Jacking or Boring Pipe  
Item No. 503S             Frames, Grates, Rings and Covers  
Item No. 504S             Adjusting Structures 
Item No. 505S             Concrete Encasement and Encasement Pipe 
Item No. 506             Manholes 
Item No. 507S             Bulkheads 
Item No. 510             Pipe 
Item No. 511S             Water Valves 
Item No. 593S             Concrete Retards 
Item No. 594S             Gabions and Revet Mattresses 
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Item No. 510 
Pipe 

510.1  Description 

This item governs the furnishing and installing of all pipe and/or materials for 
constructing pipe mains, sewers, laterals, stubs, inlet leads, service connections, 
culverts, temporary service lines and temporary diversion lines, including all applicable 
Work such as excavating, bedding, jointing, backfilling materials, tests, concrete trench 
cap, concrete cap and encasement, etc., prescribed under this item in accordance with 
the provisions of the Edwards Aquifer Protection Ordinance, when applicable, and City 
of Austin Utility Criteria Manual, Section 5, "Working in Public Rights-of-Way". The pipe 
shall be of the sizes, types, class and dimensions indicated or as designated by the E/A 
and shall include all joints or connections to new or existing mains, pipes, sewers, 
manholes, inlets, structures, etc., as may be required to complete the Work in 
accordance with specifications and published standard practices of the trade 
associations for the material specified and to the lines and grades indicated. This item 
shall include any pumping, bailing, and drainage when indicated or applicable. Unless 
otherwise provided, this item shall consist of the removal and disposition of trees, 
stumps and other obstructions, old structures or portions thereof such as house 
foundations, old sewers, masonry or concrete walls, the plugging of the ends of 
abandoned piped utilities cut and left in place and the restoration of existing utilities 
damaged in the process of excavation, cutting and restoration of pavement and base 
courses, the furnishing and placing of select bedding, backfilling and cement or lime 
stabilized backfill, the hauling and disposition of surplus materials, bridging of trenches 
and other provisions for maintenance of traffic or access as indicated. 

510.2 Materials 

The Contractor shall submit descriptive information and evidence that the materials and 
equipment the Contractor proposes for incorporation into the Work are of the kind and 
quality that satisfies the specified functions and quality. Austin Water Utility Standard 
Products Lists (SPL) form a part of the Specifications. Contractors may, when 
appropriate, elect to use products from the SPL; however, submittal to the E/A is still 
required. Should the Contractor elect to use any materials from these lists, each product 
shall be completely and clearly identified by its corresponding SPL number when making 
the product submittal. This will expedite the review process in which the E/A, and, if 
necessary, the Austin Water Utility Standard Products Committee, decides whether the 
products meet the Contract requirements and the specific use foreseen by the E/A in the 
design of this engineered Project. The purpose of the SPL’s is to expedite review, by the 
E/A and, if necessary, the Austin Water Utility Standard Products Committee, of 
Contractor product submittals. The SPL’s shall not be considered as being a pre-
approved list of products necessarily meeting the requirements of the Project. Items 
contained in the SPL cannot be substituted for items shown on the Drawings, or called 
for in the specifications, or specified in the Bidding Requirements, Contract Forms and 
Conditions of Contract, unless approved by the E/A in conjunction with the Austin Water 
Utility Standard Products Committee. The Standard Product List current at the time of 
plan approval will govern. 
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(1) Concrete 

Concrete shall conform to Item No. 403S, "Concrete for Structures". 

(2) Coarse Aggregate 

Coarse aggregate shall conform to Item No. 403S, "Concrete for Structures" or one 
of the following: 

(a) Pipe Bedding Stone 

Pipe bedding stone shall be clean gravel, crushed gravel or crushed 
limestone, free of mud, clay, vegetation or other debris, conforming to ASTM 
C 33 for stone quality. Size gradation shall conform to ASTM C-33 No. 57 or 
No. 67 or the following Table: 

SIEVE 
SIZE 

% RETAINED BY 
WEIGHT 

1-1/2" 0 
1" 0-10 
1/2" 40-85 
#4 90-100 
#8 95-100 

 

(b) Foundation Rock 

Foundation rock shall be well graded coarse aggregate ranging in size from 2 
to 8 inches. 

(c) Flexible Base  

Flexible base shall conform to Item No. 210S, "Flexible Base". 

(3) Fine Aggregate 

(a) Concrete and Mortar Sand 

Fine aggregate shall conform to Item No. 403S, "Concrete for Structures". 

(b) Bedding Sand 

Sand for use as pipe bedding shall be clean, granular and homogeneous 
material composed mainly of mineral matter, free of mud, silt, clay lumps or 
clods, vegetation or debris. The material removed by decantation TxDOT 
Test Method Tex-406-A, plus the weight of any clay lumps, shall not exceed 
4.5 percent by weight. 
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The resistivity shall not be less than 3000 ohms-cm as determined by TxDOT 
Test Method Tex-129-E. Size gradation of sand for bedding shall be as 
follows: 

GRADATION TABLE 
SIEVE SIZE % RETAINED BY WEIGHT 
1/4" 0 
#60 75-100 
#100 95-100 

 

(c) Stone Screenings  

Stone screenings shall be free of mud, clay, vegetation or other debris, and 
shall conform to the following Table: 

SIEVE SIZE % PASSING 
3/8" 100 

No. 4 95 to 100 
No. 8 80 to 100 

No. 16 50 to 85 
No. 30 25 to 60 
No. 50 10 to 30 

No. 100 2 to 10 
All screenings shall be the result of a rock crushing operation. 

(4) Controlled Low Strength Material 

Controlled Low Strength Material (CLSM) shall conform to Item 402S, "Controlled 
Low Strength Material. 

(5) Pea Gravel 

Pea gravel bedding shall be clean washed material, hard and insoluble in water, 
free of mud, clay, silt, vegetation or other debris. Stone quality shall meet ASTM C 
33. Size gradation shall be as follows: 

SIEVE SIZE % RETAINED BY 
WEIGHT 

3/4" 0 
1/2" 0-25 
1/4" 90-100 

 

(6) Select Backfill or Borrow 
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This material shall consist of borrow or suitable material excavated from the trench.  
It shall be free of stones or rocks over 8 inches and shall have a plasticity index of 
less than 20. The moisture content at the time of compaction shall be within 2 
percent of optimum as determined by TxDOT Test Method Tex-114-E. Sandy loam 
borrow will not be allowed unless shown on the Drawings or authorized by the E/A. 

All suitable materials from excavation operations not required for backfilling the 
trench may be placed in embankments, if applicable. All unsuitable materials that 
cannot be made suitable shall be considered surplus excavated materials as 
described in 510.3(13). The Contractor may, if approved by the engineer, modify 
unsuitable materials to make them suitable for use. Modification may include 
drying, removal or crushing of over-size material, and lime or cement treatment. 

(7) Cement Stabilized Backfill 

When indicated or directed by the E/A, all backfill shall be with cement-stabilized 
backfill rather than the usual materials. Unless otherwise indicated, cement 
stabilized backfill material shall consist of a mixture of the dry constituents 
described for Class J Concrete. The cement and aggregates shall be thoroughly 
dry mixed with no water added to the mixture except as may be directed by the 
E/A. 

(8) Pipe 

General 

Fire line leads and fire hydrant leads shall be ductile iron. Domestic water services 
shall not be supplied from fire service leads, unless the domestic and fire 
connections are on separately valved branches with an approved backflow 
prevention device in the fire service branch. All wastewater force mains shall be 
constructed of ductile iron pipe Pressure Class 250 minimum for pipe greater than 
12-inch size and Pressure Class 350 for pipe 12-inch size and smaller. Wastewater 
pipe shall be in accordance with Austin Water Utility’s Standard Products List SPL 
WW-534 and shall have a corrosion resistant interior lining acceptable to the 
Owner. 

All water pipe within utility easements on private property shall be Ductile Iron Pipe, 
Pressure Class 350 minimum for pipe 12-inch size and smaller and Pressure Class 
250 minimum for pipe greater than 12-inch size wrapped as indicated. For sizes 
over 24 inches, Concrete Pressure Pipe, steel cylinder type, conforming to the 
requirements of AWWA C-301 will be acceptable. 

There may be no service connections to Concrete Pressure Pipe installed in utility 
easements on private property. Approved service clamps or saddles shall be used 
when tapping ductile iron pipe 12 inch size and smaller. All service tubing (3/4 inch 
thru 2 inches) installed in utility easements on private property shall be 150 psi 
annealed seamless Type K copper tubing with no sweat or soldered joints. 

All reclaimed water mains shall be constructed of ductile iron pipe, Pressure Class 
350 minimum for pipe 12-inch size and smaller and Pressure Class 250 for pipe 
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greater than 12-inch size.  For mains 12-inch size and smaller, PVC pipe, 
conforming to the requirements of AWWA C-900, DR 14 shall be acceptable.  
Reclaimed water pipe shall be manufactured purple, painted purple, or wrapped in 
purple polyethylene film wrap. 

Manufacturers of concrete pipe and pipe larger than 24-inch diameter shall have a 
quality control program consisting of one or more of the following:  

1) a quality management system certified by the American National 
Standards Institute (ANSI) or National Sanitation Foundation (NSF) to 
comply with ISO 9001:2000,  

2) a quality management system certified by the QCast Program following 
the requirements of the ACPA Plant Certification Manual,  

3) a quality management system certified by the National Precast Concrete 
Association  

4) a quality control program approved by the OWNER prior to submittal of 
bids for the PROJECT, or  

5) an independent, third party quality control testing and inspection firm for 
testing and inspecting pipe produced for the PROJECT and approved by 
the OWNER prior to submittal of bids for the PROJECT.  

All such quality control programs shall be paid for by the manufacturer. It is the 
intent of this requirement that the manufacturer will document all appropriate tests 
and inspections with sampling and inspection criteria, frequency of testing and 
inspection, date of testing and inspection and date on which every piece was 
manufactured. Required testing and inspection, including that by an independent, 
third party, shall be performed full-time during production of pipe for the PROJECT. 
When requested by the OWNER, the manufacturer will provide copies of test data 
and results and inspection reports with the shipment of pipe for the PROJECT. 
Test data and results and inspection reports shall be traceable to specific pipe lots 
or pieces. Owner approval of the manufacturer’s quality control program will expire 
after three years, at which time the manufacturer must present a current quality 
control program for approval in order to retain listing on the applicable SPL. Owner 
approval of the Concrete Pipe manufacturer’s quality control program will expire 
after three years, at which time the manufacturer must present a current quality 
control program for approval. 

The quality of materials, the process of manufacture and the finished pipe shall be 
subject to inspection and approval by the E/A at the pipe manufacturing plant and 
at the project site prior to and during installation. Plant inspections shall be 
conducted at the discretion of the City Representative. Only manufacturers having 
a quality control program of the type described above will be considered as 
approved providers of concrete pipe and pipe products as listed in the Standard 
Products List (SPL). 
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All water distribution pipe and fittings shall be listed in the Fire Protection 
Equipment Directory published by the Underwriter's Laboratories, Inc., or shall be 
Factory Mutual approved for fire service. All water pipe and related products shall 
be registered by the National Sanitation Foundation as having been certified to 
meet NSF/ANSI Standard 61. 

(a) Reserved 

(b) Iron Pipe 

Iron pipe shall be ductile iron pipe meeting all requirements of standards as 
follows: 

-For push-on and mechanical joint pipe:  AWWA C-151 

-For flanged pipe: AWWA C-115 

Barrels shall have a nominal thickness required by Table 1 of AWWA C-115, 
which thickness corresponds to Special Class 53 in sizes through 54 inch, 
and Class 350 in 60 and 64-inch sizes.  Flanges shall be ductile iron (gray 
iron is not acceptable); they shall be as shown in ANSI/AWWA C115/A21.15 
and shall conform to dimensions shown in Table 2 and Figure 1 of AWWA 
C115. These flanges are the same in all respects as flanges shown in 
ANSI/AWWA C110/A21.10 for fittings and are standard for all flanges used 
with pipe, valve, and equipment units in the City of Austin water distribution 
and wastewater force main systems. Flanges shall be fabricated and 
attached to the pipe barrels by U.S. fabricators using flanges and pipe barrels 
of U.S. manufacture. If fabrication is to be by other than the pipe barrel 
manufacturer, a complete product submittal and approval by the Austin Water 
Utility will be required. Additionally, such fabricator shall furnish certification 
that each fabricated joint has been satisfactorily tested hydrostatically at a 
minimum pressure of 300 psi. 

-Linings and Coating: 

Interior surfaces of all iron potable or reclaimed water pipe shall be cement-
mortar lined and seal coated as required by AWWA C104.  Interior surfaces 
of all iron wastewater line and force main pipe shall be coated with a non-
corrosive lining material as indicated on Austin Water Utility’s Standard 
Products List SPL WW-534. Pipe exteriors shall be coated as required by the 
applicable pipe specification. The type and brand of interior lining shall be 
clearly marked on the outside of the pipe and fittings. Except as authorized by 
the E/A, only one type and brand of pipe lining shall be used on a given 
project. 

Except as described above for flanged pipe (Thickness Class 53) and where 
not otherwise indicated, ductile iron pipe shall be minimum Class 250 as 
defined by ANSI/AWWA C150/A21.50-current; all ductile iron pipe and 
flanges shall meet the following minimum physical requirements: 
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Grade 60-42-10: 

-Minimum tensile strength: 60,000 psi (414 mPa). 

-Minimum yield strength: 42,000 psi (290 mPa). 

-Minimum elongation: 10 percent. 

The flanges for AWWA C115 pipe may be also be made from: 

Grade 70-50-05: 

-Minimum tensile strength: 70,000 psi (483 map). 

-Minimum yield strength: 50,000 psi (345 mPa). 

-Minimum elongation: 5 percent. 

1. Ductile Iron Fittings: 

Fittings shall be push-on, flanged or mechanical joint as indicated or 
approved and shall meet all requirements of standards as follows: 

-Sizes 4 inch through 24 inch: AWWA C-110 or AWWA C-153 

-Sizes larger than 24 inch: AWWA C-110. 

-Lining and Coating:   

Interior surfaces or all iron potable/reclaimed water pipe 
fittings shall be lined with cement- mortar and seal coated as 
required by AWWA C104. Interior surfaces of all iron 
wastewater and force main fittings shall be coated with a 
non-corrosive lining material acceptable to Owner. Fitting 
exteriors shall be coated as required by the applicable pipe 
specification. 

2. Joint Materials 

Gaskets for mechanical joints shall conform to ANSI/AWWA A21.11/C-
111. 

Joining of slip joint iron pipe shall, without exception, be accomplished 
with the natural or synthetic rubber gaskets of the manufacturer of that 
particular pipe being used. A joint lubricant shall be used and applicable 
recommendations of the manufacturer shall be followed. 

Gaskets for flanged joints shall be continuous full face gaskets, of 1/8 
inch minimum thickness of natural or synthetic rubber, cloth-reinforced 
rubber or neoprene material, preferably of deformed cross section 
design and shall meet all applicable requirements of ANSI/AWWA 
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A21.11/C-111 for gaskets. They shall be manufactured by, or satisfy all 
recommendations of, the manufacturer of the pipe/fittings being used 
and be fabricated for use with Class 125 ANSI B16.1 flanges. 

Tee-head bolts, nuts and washers for mechanical joints shall be high 
strength, low alloy, corrosion resistant steel stock equal to "COR-TEN 
A" having UNC Class 2 rolled threads or alloyed ductile iron conforming 
to ASTM A 536; either shall be fabricated in accordance with 
ANSI/AWWA A21.11/C-111. 

Hex head bolts and nuts shall satisfy the chemical and mechanical 
requirements of ASTM A449 SAE Grade 5 plain, and shall be fabricated 
in accordance with ASTM B 18.2 with UNC Class 2 rolled threads. 

Either Tee-Head or Hex-Head bolts, nuts and washers as required, 
shall be protected with bonded fluoro-polymer corrosion resistant 
coating where specifically required by the E/A. 

All threaded fasteners shall be marked with a readily visible symbol 
cast, forged or stamped on each nut and bolt, which will identify the 
fastener material and grade. The producer and the supplier shall 
provide adequate literature to facilitate such identification; painted 
markings are not acceptable. 

3. Polyethylene Film Wrap 

All iron pipe, fittings and accessories shall be wrapped with standard 8 
mil (minimum) low density polyethylene film or 4-mil (minimum) cross 
laminated high-density polyethylene conforming to AWWA C-105, with 
all edges overlapped and taped securely with duct tape to provide a 
continuous wrap to prevent contact between the piping and the 
surrounding backfill. Repair all punctures of the polyethylene, including 
those caused in the placement of bedding aggregates, with duct tape to 
restore the continuous protective wrap before backfilling.  Polyethylene 
film wrap for reclaimed water pipe shall be purple. 

4. Marking 

Each pipe joint and fitting shall be marked as required by the applicable 
AWWA specification. This includes in all cases: Manufacturer's 
identification, Country where cast, year of casting, and "DUCTILE" or 
"DI". Barrels of flanged pipe shall show thickness class; others shall 
show pressure class. The flanges of pipe sections shall be stamped 
with the fabricators identification; fittings shall show pressure rating, the 
nominal diameter of openings and the number of degrees for bends. 
Painted markings are not acceptable. 

5 Warning Tape 
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Warning tape for identifying restrained joint pipe and fittings shall be 
yellow and shall have black lettering at least 2 inches high that reads 
"Restrained Joint / Junta de Restriccion" at intervals not exceeding 24 
inches. The warning tape shall be polypropylene having a minimum 
thickness of 2 mils, a minimum width of 3 inches, and adhesive backing 
on the side opposite the lettering. 

(c) Concrete 

1. General 

Pipe shall conform to ASTM C 76 for Circular Pipe. Concrete pipe 
smaller than 12 inches in diameter shall conform to ASTM C 14, Extra 
Strength. All pipe shall be machine made or cast by a process which will 
provide uniform placement of the concrete in the form and compaction 
by mechanical devices, which will assure a dense concrete. Concrete 
shall be mixed in a central batch plant or other approved batching 
facility from which the quality and uniformity of the concrete can be 
assured. Transit mixed concrete shall not be acceptable for use in 
precast pipe. The pipe shall be Class III or the class indicated. Storm 
sewer pipe shall be of the tongue and groove or 0-ring joint design. 
Wastewater pipe shall be of the 0-ring joint design; it shall be 
acceptably lined for corrosion protection. 

2. Marking 

Each joint of pipe shall be marked with the pipe class, the date of 
manufacture, the manufacturer's name or trade mark, diameter of pipe 
and orientation, if required. 

Pipe marking shall be waterproof and conform to ASTM C 76. 

3. Minimum Age for Shipment 

Pipe shall be considered ready for shipment when it conforms to the 
tests specified in ASTM C 76. 

4. Joint Materials 

 When installing storm sewers (or storm drains), the Contractor shall 
have the option of using joints with preformed flexible joint sealants or 
with rubber gaskets. Preformed flexible joint sealants for storm drain 
joints shall comply with ASTM C990, and rubber gaskets for storm drain 
joints shall comply with ASTM C 1619. Mortar shall not be used to seal 
pre-fabricated joints. Pipe manufacturer shall be responsible for 
submitting to the Owner a detailed design of the joint upon request. The 
pipe manufacturer shall be responsible for submitting to the Owner a 
complete list of joint sizes showing the minimum size of material to be 
used with each size joint, along with complete instructions on 
recommended installation procedures.  Quality control testing at the 
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manufacturing plant shall be in accordance with Texas Department of 
Transportation (TxDOT) Departmental Materials Specifications (DMS) 
7310, “Reinforced Concrete Pipe And Machine-Made Precast Concrete 
Box Culvert Fabrication And Plant Qualification”. The pipe manufacturer 
shall be verified as compliant with TxDOT DMS 7310 at time of pipe 
delivery to the jobsite.   

 
a. Mortar  

Mortar for joints shall meet the requirements set forth below in 
"Mortar". 

b. Cold Applied Preformed Plastic Gaskets 

Cold Applied Plastic Gaskets shall be suitable for sealing joints of 
tongue and groove concrete pipe. The gasket sealing the joint 
shall be produced from blends of refined hydrocarbon resins and 
plasticizing compounds reinforced with inert mineral filler and shall 
contain no solvents, irritating fumes or obnoxious odors. The 
gasket joint sealer shall not depend on oxidizing, evaporating or 
chemical action for its adhesive or cohesive strength and shall be 
supplied in extruded rope form of suitable cross section. The size 
of the plastic gasket joint sealer shall be in accordance with the 
manufacturer's recommendations and sufficient to obtain 
squeeze-out around the joint. The gasket joint sealer shall be 
protected by a suitable removable wrapper that may be removed 
longitudinally without disturbing the joint sealer to facilitate 
application. 

The chemical composition of the gasket joint sealing compound 
as shipped shall meet the following requirements: 

Composition (% by 
weight) Test Method Typical Analysis 

   
Bitumen (petroleum 

plastic content) ASTM D 4 50-70 

Ash-inert Mineral Water Tex-526-C 30-50 
Volatile Matter (at 325 F) Tex-506-C 2.0 Maximum 

 

The gasket joint sealing compound when immersed for 30 days at 
ambient room temperature separately in 5 percent solution of 
caustic potash, a mixture of 5 percent hydrochloric acid, a 5 
percent solution of sulfuric acid and a saturated H2S solution shall 
show no visible deterioration. 

The physical properties of the gasket joint sealing compound as 
shipped shall meet the following requirements:  
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Property Test 
Method 

Typical Analysis 
Minimum Maximum 

Specific Gravity at 77 F ASTM D 
71 1.20 1.35 

Ductility at 77F (cm) 
Minimum Tex-503-C 5.0  

Softening point Tex-505-C 275 F  
Penetration:    

32 F (300 g) 60 sec Tex-502-C 75  
77 F (150 g)  5 sec Tex-502-C 50 120 

115 F (150 g)  5 sec Tex-502-C  150 
Flashpoint C.O.C. F Tex-504-C 600 F  
Fire Point C.O.C. F Tex-504-C 625 F  

 

When constructing wastewater lines, the Contractor shall use 0-
ring gasket joints conforming to ASTM C 443.  Just before making 
a joint, the ends of the pipe shall be clean, dry, free of blisters or 
foreign matter and shall be wire brushed. For O-ring joints, the 
gasket and the inside surface of the bell shall be lubricated with a 
light film of soft vegetable soap compound to facilitate assembly 
of the joint. The rubber O-ring gasket shall be stretched uniformly 
in the joint. Wedge seal type ("Forsheda" pre-lubricated) gaskets 
may be used if joint details submitted are approved; installation of 
such gaskets shall be in strict accordance with the manufacturer's 
recommendations, and shall be the sole element depended upon 
to make the joint flexible and watertight. 

In wastewater lines no horizontal or vertical angles in the 
alignment of pipes shall be permitted unless indicated. The spigot 
shall be centered in the bell, the pipe pushed uniformly home and 
brought into true alignment. Bedding material shall be placed and 
tamped against pipe to secure the joint.  

5. Bends 

When horizontal or vertical angles in the alignment of storm sewers are 
indicated, the bend or angle shall be constructed by cutting on a bias 
one or both pipes as may be required for the alignment indicated.  The 
pipe cut shall be sufficiently long to allow exposing the reinforcement, 
which shall be bent, welded and incorporated into the pipe bend and 
reinforced concrete collar to maintain the structural integrity. The collar 
shall be 6 inches minimum, reinforced with #4 bars on a 1 foot center 
both directions. Builder's hardware cloth may be used on the outside of 
the joint to aid in holding cementing materials in place. Plywood, 
fiberboard or other materials placed on the inside of the pipe as 
formwork shall be removed as soon as the joint materials have obtained 
initial set, after which the inside surface of the pipe joint shall be finished 
smooth and true to the line and grade established. The Contractor may 
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use prefabricated bends meeting the specification requirements in lieu 
of field fabricated bends. All bends shall be watertight, have a smooth 
flow line and be equal or greater in strength to the adjacent pipe. 

Horizontal or vertical changes in alignment in wastewater lines shall be 
accomplished by use of manholes. With the E/A’s approval, horizontal 
changes in alignment may be made by the "Joint Deflection" method. 
Joint deflection is limited by regulations of the Texas Commission on 
Environmental Quality (TCEQ) to 80 percent of the maximum 
recommended by the manufacturer; such deflection may not exceed 5 
degrees at any joint. Changes in alignment using pipe flexure shall not 
be allowed. 

6. Sulfide and Corrosion Control 

All concrete pipe used for wastewater installations shall be protected 
from sulfide and corrosion damage by using limestone aggregate. 

(d) Concrete Steel Cylinder (CSC) Pipe 

1. General Requirements   

The Contractor shall submit to the E/A for approval along with other 
required data a tabulated layout schedule with reference to the 
stationing and grade lines to be used. 

The manufacturer shall furnish all fittings and special pieces required for 
closures, bends, branches, manholes, air valves, blow offs and 
connections to main line valves and other fittings as indicated. 

Each pipe length, fitting and special joint shall have plainly marked on 
the bell end of the pipe, the head condition for which it is designed. In 
addition, marking shall be required to indicate the location of each pipe 
length or special joint in the line and such markings will be referenced to 
the layout schedules and drawings and submitted for approval. 

Concrete steel cylinder fittings shall be tested as required by the 
applicable AWWA Standards. 

2. Design and Inspection 

Where not otherwise indicated, concrete steel cylinder pipe shall be 
Class 150, designed to withstand a vacuum of not less than 28 feet of 
water. Valve reducers, tees and outlets from a pipe run shall be 
designed and fabricated so that all stresses are carried by the steel 
forming the fitting or outlet. 

Concrete steel cylinder pipe shall meet one of the following 
specifications: 

AWWA C-301 - Any Size 
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AWWA C-303 - 24-inch maximum size 

All pipe flanges shall conform to AWWA C-207, requirements for 
standard steel flanges of pressure classes corresponding to the pipe 
class. 

Pipe to be installed in a tunnel or encasement shall be manufactured 
with 1 inch thick by 24-inch wide skid bands of mechanically impacted 
mortar in addition to the normal coating. 

All concrete steel cylinder fittings shall be constructed of steel plate of 
adequate strength to withstand both internal pressure and external 
loading. Rod reinforcing shall not be used to figure the required steel 
area. The fittings shall have a concrete lining and 1 inch minimum 
coating of cement mortar, except that centrifugally spun lining need not 
be reinforced. 

Minimum lining thickness shall be 1/2 inch for 16-inch pipe and 3/4 inch 
for sizes larger than 16-inch pipe. Where it is impractical to place such 
concrete protection on interior surfaces of small outlets, 2 coats of 
"Bitumastic Tank Solution" shall be applied. 

No fitting shall be made by cutting of standard pipe, except that outlets 
of less than 75 percent of the pipe diameter may be placed in a 
standard pipe. Beveled spigots may be placed on standard pipe. 

3.  Joint Materials 

Joints shall be of the rubber gasket type conforming to the applicable 
standards. The inside and outside recesses between the bell and spigot 
shall be completely filled with Cement Grout in accordance with the pipe 
manufacturer's recommendations. Grout materials for jointing such 
pipe, unless otherwise indicated, shall be as described herein. 

(e) Reserved 

(f) Polyethylene Tubing 

1. General 

All polyethylene (PE) tubing shall be high density, high molecular weight 
plastic tubing meeting ASTM D 2737; it shall be pressure rated at 200 
psi working pressure and must bear the National Sanitation Foundation 
seal of approval for potable water service. Pipe manufacturers shall be 
listed on SPL WW-65. 

2. Materials 

Polyethylene plastics shall be Designation PE3408 (Grade P34 with 
hydrostatic design stress of 800 psi). 
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3. Markings 

Permanent marking on the tubing shall include the following at intervals 
of not more than 5 feet: 

Nominal tubing size. 

Type of plastic material, i.e., PE 3408. 

Dimension Ratio (DR) and pressure rating in psi for water at 73.4 F 
(e.g., SDR-9, 200 psi). 

ASTM D 2737 designation. 

Manufacturer's name or trademark, code and seal of approval (NSF 
mark) of the National Sanitation Foundation. 

Polyethylene tubing for reclaimed service lines shall be purple. 

4. Tube Size 

PE tubing shall be standard copper tube size outside diameter, with 
Standard Dimension Ratio (SDR) of 9. 

(g) Copper Tubing 

All copper service tubing shall be annealed seamless Type K water tube 
meeting ASTM B88 and rated at 150 psi working pressure. The tubing shall 
be homogenous throughout and free from cracks, holes, crimping, foreign 
inclusions or other defects.  It shall be uniform in density and other physical 
properties. Copper tubing for reclaimed water shall be wrapped in purple 
polyethylene film wrap.  Pipe manufacturers shall be listed on SPL WW-613. 

(h) Service Connection Fittings 

All fittings used in customer service connection - tapping mains, connecting 
meters, etc. - must be currently listed on the applicable Water and 
Wastewater Standard Products List (SPL WW-68), or called for in the City of 
Austin Standard Details (520 - series). 

(i) Brass Goods 

All brass valves, couplings, bends, connections, nipples and miscellaneous 
brass pipe fittings and accessories used in meter connections, service lines, 
air release piping assemblies, and wherever needed in the water distribution 
system, shall conform to the City of Austin Standards, Austin Water Utility 
Standard Products Lists, and AWWA C-800, except as herein modified or 
supplemented. 

Unless otherwise noted, the goods described herein shall be fabricated of 
standard Red Brass (Waterworks Brass) meeting ASTM B62 or B584, alloy 
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83600, consisting of 85 percent copper and 5 percent each of tin, lead and 
zinc. 

Exposed threads shall be covered with plastic caps or sheeting to protect the 
threads. 

Brass goods of each type and class shall be compatible with other fittings in 
common usage for similar purposes. Where not otherwise indicated, all such 
materials shall meet the following requirements: 

Inlet threads of corporation valves shall be AWWA iron pipe (IP) thread 
(male); outlets of service saddles shall be tapped with AWWA IP thread 
(female). AWWA IP threads shall conform to ANSI/ASME B1.20.1 as required 
by AWWA C800 for “General Purpose (Inch) Pipe Threads”. For 3/4” and 1” 
sizes only, corporation valve inlet threads, and the internal threads of saddles 
may be the AWWA taper thread conforming to AWWA C800 Figure 1 and 
Table 6. External threads of corporation valve inlet must be compatible with 
internal threads of the service saddle. 

Connections of all new tubing, and of tubing repairs wherever possible, shall 
be by compression fittings. Compression connections shall be designed to 
provide a seal and to retain the tubing, without slippage, at a working water 
pressure of 150 psig. 

Flanges shall conform to ANSI B16.1, Class 125, as to dimensions, drillings, 
etc. Copper tubing, when used, shall be Type K tubing having dimensions 
and weights given in Table A.1 of AWWA C800. 

Brass pipe shall conform to the weights and dimensions for Extra Strong pipe 
given in Table A.2 of AWWA C800. 

All fittings shall be suitable for use at hydrostatic working pressures up to 150 
psig (hydrostatic testing of installed systems is at 200 psig). 

(j) Reserved 

(k) Polyvinyl Chloride Potable/Reclaimed Water Pipe 

1. General 

All polyvinyl chloride (PVC) potable/reclaimed water pipe shall be of the 
rigid (UNPLASTICIZED) type and must bear the National Sanitation 
Foundation seal of approval for potable water pipe. Each joint of pipe 
shall consist of single continuous extrusion; bells or other components 
attached by solvent welding are not acceptable. Pipe shall be pressure 
rated at 200 psi (SDR-14). 

Pipe shall have push-on, rubber gasket joints of the bell and spigot type 
with thickened integral bells with rubber gasket joints. The wall 
thickness of each pipe bell and joint coupling must be greater than the 
standard pipe barrel thickness. Clearance must be provided in every 



Current Version: October 3, 2013 Previous Versions: 01/02/13, 09/26/12, 
02/24/10, 06/06/08, 03/26/08, 8/16/04, 
5/10/04, 12/23/02, 12/14/01, 4/05/99, and 
8/18/98 

 

510 10/03/13 Page 16 Pipe 

gasket joint for both lateral pipe deflection and for linear expansion and 
contraction. Concrete thrust blocking shall be placed behind bends and 
tees. Concrete support cradles or blocking shall be required for support 
of all fire hydrants, valves and AWWA C110 fittings; such support shall 
be provided for AWWA C153 fittings when required by the E/A. 

2. Applicable Specifications 

Except as modified or supplemented herein, PVC pipe shall meet the 
following standards: 

AWWA C-900, SDR 14 for PVC Pressure Pipe, in 4, 6, 8 and 12 inch 
nominal sizes, having Cast Iron Pipe size outside diameters. 

Fittings used with PVC Pressure pipe shall be AWWA C-110 or AWWA 
C-153 compact ductile iron fittings. 

All pipe 4 inches and larger must be approved Underwriter's 
Laboratories for use in buried water supply and fire protection systems. 

3. Material Requirements 

All pipe and fittings shall be made from clean, virgin, NSF certified, 
Class 12454B PVC. Clean reworked materials generated from the 
manufacturers own production may be used within the current limits of 
the referenced AWWA C-900. 

4. Marking 

PVC for reclaimed piping shall be purple or wrapped in purple 
polyethylene film wrap. 

Permanent marking on each joint of pipe shall include the following at 
intervals of not more than 5 feet: 

Nominal pipe size and OD base (e.g., 4 CIPS). 

Type of plastic material (e.g., PVC 12454B). 

Standard Dimension Ratio and the pressure rating in psi for water at 73 
F (e.g., SDR 14, 200 psi). 

AWWA designation with which the pipe complies (e.g., AWWA C-900). 

Manufacturer's name or code and the National Sanitation Foundation 
(NSF) mark. 

5. Tracer Tape 

Inductive Tracer Detection Tape shall be placed directly above the 
centerline of all non-metallic pipe a minimum of 12 inches below 
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subgrade or, in areas outside the limits of pavement, a minimum of 18 
inches below finished grade. The tracer tape shall be encased in a 
protective, inert, plastic jacket and color coded according to American 
Public Works Association Uniform Color Code. Except for minimum 
depth of cover, the tracer tape shall be placed according to 
manufacturer’s recommendations. Manufacturers must be listed on SPL 
WW-597. 

(l) Polyvinyl Chloride (PVC) Pipe (Nonpressure) and Fittings  

1. General 

PVC sewer and wastewater pipe and fittings 6 through 15 inch diameter 
shall conform to ASTM D 3034. Pipe shall have minimum cell 
classification of 12364 or 12454. Fittings shall have cell classification of 
12454 or 13343. Pipe stiffness shall be at least 115 psi as determined 
by ASTM D 2412. Pipe manufacturers shall be on SPL WW-227, and 
fitting manufacturers shall be on SPL WW-227B. 

PVC sewer and wastewater pipe and fittings 18 through 27 inch 
diameter shall conform to ASTM F 679. Pipe shall have minimum cell 
classification of 12364 or 12454. Pipe stiffness shall be at least 72 psi 
as determined by ASTM D 2412. Pipe manufacturers shall be on SPL 
WW-227A, and fitting manufacturers shall be on SPL WW-227B. 

2. Joints 

PVC pipe and fitting shall have elastomeric gasket joints conforming to 
ASTM D 3212. Gaskets shall conform to ASTM F 477. 

3. Pipe Markings 

Pipe meeting ASTM D 3034 shall have permanent marking on the pipe 
that includes the following at intervals of not more than 5 feet: 

Manufacturer's name and/or trademark and code. 

Nominal pipe size. 

PVC cell classification per ASTM D 1784 

The legend “SDR-_ _ PVC Sewer Pipe” (SDR 26, 23.5. or less is 
required) 

The designation “ASTM D 3034” 

Pipe meeting ASTM F 679 shall have permanent marking that 
includes the following at intervals of not more than 5 feet: 

Manufacturer’s name or trademark and code 



Current Version: October 3, 2013 Previous Versions: 01/02/13, 09/26/12, 
02/24/10, 06/06/08, 03/26/08, 8/16/04, 
5/10/04, 12/23/02, 12/14/01, 4/05/99, and 
8/18/98 

 

510 10/03/13 Page 18 Pipe 

Nominal pipe size 

PVC cell classification per ASTM D 1784 

Pipe stiffness designation “PS _ _ PVC Sewer Pipe” (PS of at 
least 72 is required 

The designation “ASTM F 679” 

4. Fitting Markings 

Fittings meeting ASTM D 3034 shall have permanent marking that 
includes the following: 

Manufacturer's name or trademark, 

Nominal size 

The material designation "PVC" 

The designation, "ASTM D 3034" 

Fittings meeting ASTM F 679 shall have permanent marking that 
includes the following: 

Manufacturer’s name or trademark and code 

Nominal size 

The material designation “PVC” 

The designation “ASTM F 679” 

5. Tracer Tape 

Inductive Tracer Detection Tape shall be placed directly above the 
centerline of all non-metallic pipe a minimum of 12 inches below 
subgrade or, in areas outside the limits of pavement, a minimum of 18 
inches below finished grade. The tracer tape shall be encased in a 
protective, inert, plastic jacket and color coded according to American 
Public Works Association Uniform Color Code. Except for minimum 
depth of cover, the tracer tape shall be placed according to 
manufacturer’s recommendations. Manufacturers must be listed on SPL 
WW-597. 

(m) Steel Pipe 

1. Standard Weight 

ASTM A 53, Schedule 40. 

2. Extra Heavy Weight 
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Seamless ASTM A 53, Schedule 80. 

3. Encasement Pipe 

a. For direct-bury installations, pipe shall conform to ASTM A134 
with minimum thickness of 3/8 inch (9.5 mm). 

b. For jacked installations, pipe shall conform to requirements on 
drawings. 

4. Fittings 

Nipples and fittings extra strong Federal Specification WW-N 351 or 
WW-P 521. 

5. Coatings 

Black or galvanized as indicated. 

(n) Welded Steel Pipe and Fittings for Water-Pipe 

1. General Reference Standards Specification. 

Specifications of the American Water Works Association (AWWA) listed 
below shall apply to this Section. 

C-200  Steel Water Pipe 6 inches and larger. 

C-205  Cement-Mortar Protective Lining and Coating for Steel Water 
Pipe, 4 inches and larger, Shop Applied. 

C-206  Field Welding of Steel Water Pipe. 

C-207  Steel Pipe Flanges for Waterworks Services, Sizes 4 inches 
through 144 inches. 

C-208  Dimensions for Steel Water Pipe Fittings. 

C-602  Cement-Mortar Lining of Water Pipelines, 4 inches and larger in 
Place. 

2. Submittals 

Furnish Shop Drawings, product data, design calculations and test 
reports as described below: 

a. Certified copies of mill tests confirming the type of materials used 
in steel plates, mill pipe flanges and bolts and nuts to show 
compliance with the requirements of the applicable standards. 

b. Complete and dimensional working drawings of all pipe layouts. 
Shop Drawings shall include the grade of material, size, wall 
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thickness of the pipe and fittings, type and location of fittings and 
the type and limits of the lining and coating systems of the pipe 
and fittings. 

c. Product data to show compliance of all couplings, supports, 
fittings, coatings and related items. 

3. Job Conditions 

a. The internal design pressure of all steel pipe and fittings shall be 
as indicated. 

b. The interior of all steel pipe for potable water, 4 inches and larger, 
shall be cement-mortar lined. 

4. Manufacturing 

a.  Description 

Pipe shall comply with AWWA C-200. 

(1) Circumferential deflection of all pipe in-place shall not 
exceed 2.0 percent of pipe diameter. 

(2) Diameter 

Nominal pipe diameter shall be the inside diameter of lining 
or pipe barrel, unless otherwise designated in Job 
Conditions. 

b. Wall Thickness 

(1) Steel pipe wall thickness shall be designed for the internal 
and external loads specified in this section. The cylinder 
thickness needed to resist internal pressure shall be based 
on an allowable stress in the steel equal to 1/2 the minimum 
yield stress of the material used. 

5. Fittings 

a. Welded 

Fabricated steel fittings shall be of the same material as pipe and 
shall comply with AWWA C-208. 

6. Flanges 

a. Flanges shall comply with the requirements of AWWA C-207, 
Class D or Class E. The class shall be based on operating 
conditions and mating flanges of valves and equipment. 
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b. Gaskets shall be cloth-inserted rubber, 1/8 inch thick. 

c. Flanges shall be flat faced with a serrated finish. 

7. Pipe Joints 

a. Lap Joints for Field Welding 

(1) Lap joints for field welding shall conform to AWWA C-206. 
This item applies only to pipes 72 inches in diameter and 
larger. 

(2) The bell ends shall be formed by pressing on a hydraulic 
expander or a plug die. After forming, the minimum radius of 
curvature of the bell end at any point shall not be less than 
15 times the thickness of the steel shell. Bell ends shall be 
formed in a manner to avoid impairment of the physical 
properties of the steel shell. Joints shall permit a lap at least 
1 1/2 inches when assembled. The longitudinal or spiral 
weld on the inside of the bell end and the outside of the 
spigot end on each section of pipe shall be ground flush with 
the plate surface. The inside edge of the bell and the outside 
edge of the spigot shall be scarfed or lightly ground to 
remove the sharp edges or burrs. 

b. Bell and Spigot Joints with O-Ring Gasket 

(1) Bell and spigot joints with rubber gasket shall conform to 
AWWA C-200. 

(2) The bell and spigot ends shall be so designed that when the 
joint is assembled, it will be self-centered and the gasket will 
be confined to an annular space in such manner that 
movement of the pipe or hydrostatic pressure cannot 
displace it. Compression of the gasket when the joint is 
completed shall not be dependent upon water pressure in 
the pipe and shall be adequate to ensure a watertight seal 
when subjected to the specified conditions of service. Bell 
and spigot ends shall be welded on preformed shapes. The 
bell and spigot ends shall conform to the reviewed Shop 
Drawings. 

8. Interior and Exterior Protective Surface Coatings 

a. Exterior Surface to be mortar coated shall conform to AWWA C-
205 for shop application and AWWA C-602 for field application. 
Pipe materials shall be the product of an organization, which has 
had not less than 5 years successful experience manufacturing 
pipe materials, and the design and manufacture of the pipe, 
including all materials, shall be the product of one company. 
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b. All surfaces except as noted in c and d below shall receive shop 
application of mortar lining and coating. 

c. Field Welded Joints.  After installation, clean, line and coat 
unlined or uncoated ends adjacent to welded field joints, including 
the weld proper, as specified for pipe adjacent to the weld.  
Potable water only shall be used in the preparation of any cement, 
mortar, or grout lining. 

d. Machined Surfaces.  Shop coat machined surfaces with a rust 
preventative compound. After jointing surfaces, remaining 
exposed surfaces shall be coated per a) and b) above. 

(o) Corrugated Metal Pipe 

1. General 

Pipe shall be corrugated continuous lock or welded seam helically 
corrugated pipe. Corrugated metal pipe may be galvanized steel, 
aluminized steel or aluminum conforming to the following: 

Galvanized Steel          AASHTO M 218 

Aluminized Steel          AASHTO M 274 

Aluminum                     AASHTO M 197 

Where reference is made herein to gage of metal, the reference is to 
U.S. Standard Gage for uncoated sheets.  Tables in AASHTO M 218 
and AASHTO M 274 list thickness for coated sheets in inches. The 
Tables in AASHTO M 197 list thickness in inches for clad aluminum 
sheets. 

Sampling and testing of metal sheets and coils used for corrugated 
metal pipe shall be in accordance with TXDOT Test Method Tex-708-I. 

Damaged spelter coating shall be repaired by thoroughly wire brushing 
the damaged area and removing all loose, cracked or weld-burned 
spelter coating. The cleaned area shall be painted with a zinc dust-zinc 
oxide paint conforming to Federal Specifications TT-P 641b. Damaged 
pipe shall be rejected and removed from the project. 

Damaged aluminized coating shall be repaired in accordance with the 
manufacturer's recommendations. 

The following information shall be clearly marked on each section of 
pipe: 

Thickness and corrugations 

Trade Mark of the manufacturer 
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Specification compliance 

2. Fabrication 

a. Steel Pipe 

Galvanized or aluminized steel pipe shall be full circle or arch pipe 
conforming to AASHTO M 36, Type I or Type II as indicated. 

It may be fabricated with circumferential corrugations; lap joint 
construction with riveted or spot welded seams or it may be 
fabricated with helical corrugations with continuous helical lock 
seam or ultra high frequency resistance butt-welded seams. 

b. Aluminum Pipe 

Pipe shall conform to AASHTO M 196, Type I, circular pipe or 
Type II, pipe arch as indicated. It may be fabricated with 
circumferential corrugations; lap joint construction with riveted or 
spot welded seams or it may be fabricated with helical 
corrugations with a continuous helical lock seam. 

Portions of aluminum pipe that are to be in contact with high 
chloride concrete or metal other than aluminum, shall be insulated 
from these materials by a coating of bituminous material. The 
coating applied to the pipe or pipe arch to provide insulation 
between the aluminum and other material shall extend a minimum 
distance of 1 foot beyond the area of contact. 

3. Selection of Gages 

The pipe diameter, permissible corrugations and required gauges for 
circular pipe shall be as indicated on the drawings. 

For pipe arch, the span, rise, gage, corrugation size and coating 
thickness shall be as shown on the drawings. A tolerance of plus or 
minus 1 inch or 2 percent of equivalent circular diameter, whichever is 
greater, will be permissible in span and rise, with all dimensions 
measured from the inside crests of the corrugations. 

4. Joint Material 

Except as otherwise indicated, coupling bands and other hardware for 
galvanized or aluminized steel pipe shall conform to AASHTO M 36 for 
steel pipe and AASHTO M 196 for aluminum pipe. Field joints for each 
type of corrugated metal pipe shall maintain pipe alignment during 
construction and prevent infiltration of soil material during the life of the 
installation. 
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Coupling bands shall be not more than 3 nominal sheet thickness lighter 
than the thickness of the pipe to be connected and in no case lighter 
than 0.052 inch for steel or 0.048 inch for aluminum. 

Coupling bands shall be made of the same base metal and coating 
(metallic or otherwise) as the pipe. 

Coupling bands shall lap equally on each of the pipes being connected 
to form a tightly closed joint after installation. 

Pipes furnished with circumferential corrugations shall be field jointed 
with corrugated locking bands. This includes pipe with helical 
corrugations, which has reformed circumferential corrugations on the 
ends. The locking bands shall securely fit into at least one full 
circumferential corrugation on each of the pipe ends being coupled. The 
minimum width of the corrugated locking bands shall be as shown 
below for the corrugation which corresponds to the end circumferential 
corrugations on the pipes being joined: 

10 1/2 inches wide for 2 2/3 inches x 1/2-inch corrugations. 

12 inches wide for 3 inches x 1 inch or 5 inches x 1-inch 
corrugations. 

Helical pipe without circumferential end corrugations will be permitted 
only when it is necessary to join a new pipe to an existing pipe, which 
was installed with no circumferential end corrugations. In this event pipe 
furnished with helical corrugations at the ends shall be field jointed with 
either helically corrugated bands or with bands with projections or 
dimples. The minimum width of helically corrugated bands shall conform 
to the following: 

12 inches wide for pipe diameters up to and including 72 inches. 

14 inches wide for 1 inch deep helical end corrugations. 

Bands with projections shall have circumferential rows of projections 
with one projection for each corrugation. The width of bands with 
projections shall be not less than the following: 

12 inches wide for pipe diameters up to and including 72 inches. 

The bands shall have 2 circumferential rows of projections. 

16 1/4 inches wide for pipe diameters of 78 inches and greater.  

The bands shall have 4 circumferential rows of projections. 

Unless otherwise indicated, all bolts for coupling bands shall be 1/2-inch 
diameter. Bands 12 inches wide or less shall have a minimum of 2 bolts 
and bands greater than 12 inches wide shall have a minimum of 3 bolts. 
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Galvanized bolts may be hot dip galvanized conforming to AASHTO M 
232, mechanically galvanized to provide the same requirements as 
AASHTO M 232 or electro-galvanized per ASTM A 164 Type RS. 

5. Additional Coatings or Linings 

a. Bituminous Coated 

Bituminous Coated pipe or pipe arch shall be as indicated both as 
to base metal and fabrication and in addition shall be coated 
inside and out with a bituminous coating which shall meet the 
performance requirements set forth herein. The bituminous 
coating shall be 99.5 percent soluble in carbon bisulphide. The 
pipe shall be uniformly coated inside and out to a minimum 
thickness of 0.05 inch, measured on the crests of the 
corrugations. 

The bituminous coating shall adhere to the metal tenaciously, 
shall not chip off in handling and shall protect the pipe from 
deterioration as evidenced by samples prepared from the coating 
material successfully meeting the Shock Test and Flow Test in 
accordance with Test Method Tex-522-C. 

b. Paved Invert 

Where a Paved Invert is indicated, the pipe or pipe arch, in 
addition to the fully coated treatment described above, shall 
receive additional bituminous material of the same specification 
as above, applied to the bottom quarter of the circumference to 
form a smooth pavement with a minimum thickness of 1/8 inch 
above the crests of the corrugations. 

c. Cement Lined 

 

(1) General 

Except as modified herein, pipe shall conform to AASHTO M 
36 for lock seam or welded helically corrugated steel pipe. 
Pipe shall be of full circle and shall be fabricated with two 
annular corrugations for purposes of joining pipes together 
with band couplers. Lock seams shall develop the seam 
strength as required in Table 3 of AASHTO M 36. Concrete 
lining shall conform to the following: 

Composition 

Concrete for the lining shall be composed of cement, fine 
aggregate and water that are well mixed and of such 
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consistency as to produce a dense, homogeneous, non-
segregated lining. 

Cement 

Portland Cement shall conform to AASHTO M 85. 

Aggregate 

Aggregates shall conform to AASHTO M 6 except that the 
requirements for gradation and uniformity of gradation shall 
not apply. 

Mixture 

The aggregates shall be sized, graded, proportioned and 
thoroughly mixed with such proportions of cement and water 
as will produce a homogenous concrete mixture of such 
quality that the pipe will conform to the design requirements 
indicated. In no case, however, shall the proportions of 
Portland Cement, blended cement or Portland Cement plus 
pozzolanic admixture be less than 470 lb/cu. yd of concrete. 

Thickness  

The lining shall have a minimum thickness of 1/8 inch above 
the crest of the corrugations. 

Lining Procedures 

The lining shall be plant applied by a machine traveling 
through a stationary pipe. The rate of travel of the machine 
and the rate of concrete placement shall be mechanically 
regulated so as to produce a homogenous nonsegregated 
lining throughout. 

Surface Finish 

The lining machine shall also mechanically trowel the 
concrete lining as the unit moves through the pipe. 

Certification 

Furnish manufacturer's standard certification of compliance 
upon request of the purchaser. 

Joints 

Pipe shall be joined together with coupling bands made from 
steel sheets to an indicated thickness of 0.064 inch (12 ga.). 
Coupling bands shall be formed with two corrugations that 
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are spaced to provide seating in the third corrugation of 
each pipe end without creating more than 1/2 inch ± annular 
space between pipe ends when joined together. 

Bands shall be drawn together by two 1/2 inch galvanized 
bolts through the use of a bar and strap suitably welded to 
the band. 

When O-ring gaskets are indicated they shall be placed in 
the first corrugation of each pipe and shall be compressed 
by tightening the coupling band. Rubber O-ring gaskets shall 
conform to Section 5.9, ASTM C 361. 

(2) Causes for Rejection 

Pipe shall be subject to rejection on account of failure to 
conform to any of the indications. Individual sections of pipe 
may be rejected because of any of the following: 

Damaged ends, where such damage would prevent making 
satisfactory joint. 

Defects that indicate poor quality of work and could not be 
easily repaired in the field. 

Severe dents or bends in the metal itself. 

If concrete lining is broken out, pipe may be rejected or at 
the discretion of the E/A, repaired in the field in accordance 
with the manufacturer's recommendation. 

Hairline cracks or contraction cracks in the concrete lining 
are to be expected and does not constitute cause for 
rejection. 

d. Fiber Bonded 

Where fiber bonded pipe is indicated, the pipe or pipe arch shall 
be formed from sheets whose base metal shall be as indicated. In 
addition, the sheets shall have been coated with a layer of fibers, 
applied in sheet form by pressing them into a molten metallic 
bonding. If a paved invert is indicated it shall be in accordance 
with the procedure outlined above. The test for spelter coating 
above is waived for fiber bonded pipe. 

6. Slotted Drain Storm Sewers 

The pipes for the slotted drain and slotted drain outfall shall be helically 
corrugated, lock seam or welded seam pipe. Materials and fabrication 
shall be in accordance with the above. The metal thickness shall be a 
minimum 16 gage. 
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The chimney assemblies shall be constructed of 3/16 inch welded plate 
or machine formed 14 gage galvanized steel sheets. The height of the 
chimney required shall be as indicated. Metal for the welded plate slot 
shall meet the requirements of ASTM A 36 and the completed plate slot 
shall be galvanized after fabrication in accordance with ASTM A 123. 

Weld areas and the heat affected zones where the slot is welded to the 
corrugated pipe shall be thoroughly cleaned and painted with a good 
quality asphalt base aluminum paint. 

7. Mortar 

Mortar shall be composed of 1 part Type I Portland Cement and 2 parts 
clean, sharp mortar sand suitably graded for the purpose and 
conforming in other respects to the provisions for fine aggregate of Item 
No. 403, "Concrete for Structures". Hydrated lime or lime putty may be 
added to the mix, but in no case shall it exceed 10 percent by weight of 
the total dry mix. 

(9)     Geotextile Filter Fabric for Pipe Bedding Material 

Geotextile filter fabric for pipe bedding material shall be Hanes Geo Components - 
TerraTex NO4.5   (AOS US Standard Sieve 70) geotextile fabric or approved 
equal.   

510.3  Construction Methods 

(1) General 

Prior to commencing this Work, all erosion control and tree protection measures 
required shall be in place and all utilities located and protected as set forth in 
"General Conditions". Clearing the site shall conform to Item No. 102S, "Clearing 
and Grubbing". Maintenance of environmental quality protection shall comply with 
all requirements of "General Conditions" and Item No. 601S, "Salvaging and 
Placing Topsoil". 

The Contractor shall Work such that a reasonable minimum of disturbance to 
existing utilities will result. Particular care shall be exercised to avoid the cutting or 
breakage of all existing utilities. If at any time the Contractor’s operations damage 
the utilities in place, the Contractor shall immediately notify the owner of the utility 
to make the necessary repairs. When active wastewater sewer lines are cut in the 
trenching operations, temporary flumes shall be provided across the trench while 
open and the lines shall be restored when the backfilling has progressed to the 
original bedding lines of the sewer so cut. 

The Contractor shall inform utility owners sufficiently in advance of the Contractor's 
operations to enable such utility owners to reroute, provide temporary detours or to 
make other adjustments to utility lines in order that the Contractor may Work with a 
minimum of delay and expense. The Contractor shall cooperate with all utility 
owners concerned in effecting any utility adjustments necessary and shall not hold 
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the City liable for any expense due to delay or additional Work because of conflicts 
arising from existing utilities. 

The Contractor shall do all trenching in accordance with the provisions and the 
directions of the E/A as to the amount of trench left unfilled at any time. All 
excavation and backfilling shall be accomplished as indicated and in compliance 
with State Statutes. 

Where excavation for a pipe line is required in an existing City street, a street cut 
permit is required and control of traffic shall be as indicated in accordance with the 
Texas Manual on Uniform Traffic Control Devices. 

Wherever existing utility branch connections, sewers, drains, conduits, ducts, pipes 
or structures present obstructions to the grade and alignment of the pipe, they shall 
be permanently supported, removed, relocated or reconstructed by the Contractor 
through cooperation with the owner of the utility, structure or obstruction involved. 
In those instances where their relocation or reconstruction is impractical, a 
deviation from line and grade will be ordered by the E/A and the change shall be 
made in the manner directed. 

Adequate temporary support, protection and maintenance of all underground and 
surface utility structures, drains, sewers and other obstructions encountered in the 
progress of the Work shall be furnished by, and at the expense of, the Contractor 
and as approved by the E/A. 

Where traffic must cross open trenches, the Contractor shall provide suitable 
bridges in conformance with Standard 804S-4.  Adequate provisions shall be made 
for the flow of sewers; drains and watercourses encountered during construction 
and any structures, which may have been disturbed, shall be satisfactorily restored 
upon completion of Work. 

When rainfall or runoff is occurring or is forecast by the U.S. Weather Service, the 
Contractor shall not perform or attempt any excavation or other earth moving Work 
in or near the flood plain of any stream or watercourse or on slopes subject to 
erosion or runoff, unless given specific approval by the E/A. When such conditions 
delay the Work, an extension of time for working day contracts will be allowed in 
accordance with "General Conditions". 

(2) Water Line/New Wastewater Line Separation  

Separation between water, reclaimed water, and wastewater lines shall be 
provided as shown in the Drawings. 

Crossings of water, reclaimed water, and wastewater lines shall conform to details 
in the Drawings. 

Wastewater manholes within 9 feet of water and reclaimed water lines shall be 
made watertight according to details in the Drawings. 

(3) Utility and Storm Sewer Crossings  
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When the Contractor installs a pipe that crosses under a utility or storm sewer 
structure and the top of the pipe is within 18 inches of the bottom of the structure, 
the pipe shall be backfilled as shown in the Drawings. When the Contractor installs 
a pipe that crosses under a utility or storm sewer structure that is not shown in the 
Drawings, the pipe shall be backfilled as directed by the Engineer. Payment for 
backfilling pipe at utility or storm sewer structures not shown in the Drawings shall 
be by Change Order. 

(4) Trench Excavation  

Excavation in a paved street shall be preceded by saw cutting completely through 
any asphaltic cement concrete or portland cement concrete surface, base, or 
subbase to the underlying subgrade. This requirement shall not apply to 
excavations made with trenching machines that use a rotating continuous belt or 
chain for cutting and removing of material. 

Underground piped utilities shall be constructed in an open cut in accordance with 
Federal regulations, applicable State Statutes conforming to Item No. 509S, 
"Excavation Safety Systems" and with a trench width and depth described below. 
When pipe is to be constructed in fill above the natural ground, Contractor shall 
construct embankment to an elevation not less than one foot above the top of the 
pipe, after which trench is excavated. Required vertical sides shall be sheeted and 
braced as indicated to maintain the sides of the required vertical excavation 
throughout the construction period. Adequacy of the design of sheeting and 
bracing shall be the responsibility of the Contractor's design professional. The 
Contractor shall be responsible for installation as indicated. After the pipe has been 
laid and the backfill placed and compacted to 12 inches above the top of the pipe, 
any sheeting, shoring and bracing required may be removed with special care to 
insure that the pipe is not disturbed. As each piece of sheeting is removed, the 
space left by its removal must be thoroughly filled and compacted with suitable 
material and provisions made to prevent the sides of the trench from caving until 
the backfill has been completed. Any sheeting left in place will not be paid for and 
shall be included in the unit price bid for pipe. 

(5) Trench Width  

Trenches for water, reclaimed, and wastewater lines shall have a clear width on 
each side beyond the outside surfaces of the pipe bell or coupling of not less than 
6 inches nor more than 12 inches. 

Trenches for Storm Sewers up to 42 inches shall have a width of 1 foot on each 
side beyond the outside surfaces of the pipe. Pipes more than 42 inches shall have 
a trench width not to exceed 18 inches on each side beyond the outside surfaces 
of the pipe. 

If the trench width within the pipe zone exceeds this maximum, the entire pipe zone 
shall be refilled with approved backfill material, thoroughly compacted to a 
minimum of 95 percent of maximum density as determined by TxDOT Test Method 
Tex-114-E and then re-excavated to the proper grade and dimensions. Excavation 
along curves and bends shall be so oriented that the trench and pipe are 
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approximately centered on the centerline of the curve, using short lengths of pipe 
and/or bend fittings if necessary. 

For all utilities to be constructed in fill above natural ground, the embankment shall 
first be constructed to an elevation not less than 1 foot above the top of the utility 
after which excavation for the utility shall be made. 

(6) Trench Depth and Depth of Cover 

All pipe and in-line appurtenances shall be laid to the grades indicated. The depth 
of cover shall be measured from the established finish grade, natural ground 
surface, subgrade for staged construction, street or other permanent surface to the 
top or uppermost projection of the pipe. 

(a) Where not otherwise indicated, all potable/reclaimed water piping shall be 
laid to the following minimum depths: 

1. Potable/reclaimed water piping installed in undisturbed ground in 
easements of undeveloped areas, which are not within existing or 
planned streets, roads or other traffic areas shall be laid with at least 36 
inches of cover. 

2.  Potable/reclaimed water piping installed in existing streets, roads or 
other traffic areas shall be laid with at least 48 inches of cover below 
finish grade. 

3. Unless approved by the E/A, installation of potable/reclaimed water 
piping in proposed new streets will not be permitted until paving and 
drainage plans have been approved and the roadway traffic areas 
excavated to the specified or standard paving subgrade, with all 
parkways and sidewalk areas graded according to any applicable 
provisions of the drainage plans or sloped upward from the curb line to 
the right of way line at a minimum slope of 1/4 inch per foot. Piping and 
appurtenances installed in such proposed streets shall be laid with at 
least 36 inches of cover below the actual subgrade. 

(b) Where not otherwise indicated, all wastewater piping shall be laid to the 
following minimum depths: 

1. Wastewater piping installed in natural ground in easements or other 
undeveloped areas, which are not within existing or planned streets, 
roads or other traffic areas shall be laid with at least 42 inches of cover. 

2. Wastewater piping installed in existing streets, roads or other traffic 
areas shall be laid with at least 66 inches of cover. 

3. Wastewater piping installed in such proposed streets shall be laid with 
at least 48 inches of cover below the actual subgrade. 

(7) Classification of Excavation  
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Excavation will not be considered or paid for as a separate item of Work, so 
excavated material will not be classified as to type or measured as to quantity. Full 
payment for all excavation required for the construction shall be included in the 
various unit or lump sum Contract prices for the various items of Work installed, 
complete in place. No extra compensation, special treatment or other consideration 
will be allowed due to rock, pavement, caving, sheeting and bracing, falling or 
rising water, working under and in the proximity of trees or any other handicaps to 
excavation. 

(8) Dewatering Excavation 

Underground piped utilities shall not be constructed or the pipe laid in the presence 
of water. All water shall be removed from the excavation prior to the pipe placing 
operation to insure a dry firm granular bed on which to place the underground 
piped utilities and shall be maintained in such unwatered condition until all concrete 
and mortar is set. Removal of water may be accomplished by bailing, pumping or 
by a well-point installation as conditions warrant. 

In the event that the excavation cannot be dewatered to the point where the pipe 
bedding is free of mud, a seal shall be used in the bottom of the excavation. Such 
seal shall consist of Class B concrete, conforming to Item No. 403, "Concrete for 
Structures", with a minimum depth of 3 inches. 

(9) Trench Conditions 

Before attempting to lay pipe, all water, slush, debris, loose material, etc., 
encountered in the trench must be pumped or bailed out and the trench must be 
kept clean and dry while the pipe is laid and backfilled. Where needed, sump pits 
shall be dug adjoining the trench and pumped as necessary to keep the excavation 
dewatered. 

Backfilling shall closely follow pipe laying so that no pipe is left exposed and 
unattended after initial assembly. All open ends, outlets or other openings in the 
pipe shall be protected from damage and shall be properly plugged and blocked 
watertight to prevent the entrance of trench water, dirt, etc. The interior of the 
pipeline shall at all times be kept clean, dry and unobstructed. 

Where the soil encountered at established footing grade is a quicksand, saturated 
or unstable material, the following procedure shall be used unless other methods 
are indicated: 

All unstable soils shall be removed to a depth of a minimum 2 feet below bottom of 
piped utility or as required to stabilize the trench foundation. Such excavation shall 
be carried out for the entire trench width. 

All unstable soil so removed shall be replaced with a concrete seal, foundation rock 
or coarse aggregate materials placed across the entire trench width in uniform 
layers not to exceed 6 inches, loose measure and compacted by mechanical 
tamping or other means which shall provide a stable foundation for the utility. 
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Forms, sheathing and bracing, pumping, additional excavation and backfill required 
in unstable trench conditions shall be included in the unit price bid for pipe. 

(10) Blasting 

All blasting shall conform to the provisions of the "General Conditions" and/or 
"Public Safety and Convenience". 

(11) Removing Old Structures 

When out of service masonry structures or foundations are encountered in the 
excavation, such obstructions shall be removed for the full width of the trench and 
to a depth of 1 foot below the bottom of the trench. When abandoned inlets or 
manholes are encountered and no plan provision is made for adjustment or 
connection to the new sewers, such manholes and inlets within the construction 
limits shall be removed completely to a depth 1 foot below the bottom of the trench. 
In each instance, the bottom of the trench shall be restored to grade by backfilling 
and compacting by the methods provided above. Where the trench cuts through 
storm or wastewater sewers which are known to be abandoned, these sewers shall 
be cut flush with the sides of the trench and blocked with a concrete plug in a 
manner satisfactory to the E/A. When old structures are encountered, which are 
not visible from the existing surface and are still in service, they shall be protected 
and adjusted as required to the finished grade. 

(12) Lines and Grades 

Grades, lines and levels shall conform to the General Conditions and/or "Grades, 
Lines and Levels". Any damage to the above by the Contractor shall be re-
established at the Contractor's expense. The Contractor shall furnish copies of all 
field notes and "cut sheets" to the City. 

The location of the lines and grades indicated may be changed only by direction of 
the E/A. It is understood that the Contractor will be paid for Work actually 
performed on the basis of the unit Contract prices and that the Contractor shall 
make no claim for damages or loss of anticipated profits due to the change of 
location or grade. 

All necessary batter boards or electronic devices for controlling the Work shall be 
furnished by, and at the expense of, the Contractor. Batter boards shall be of 
adequate size material and shall be supported substantially. The boards and all 
location stakes must be protected from possible damage or change of location. 
The Contractor shall furnish good, sound twilled lines for use in achieving lines and 
grades and the necessary plummets and graduated poles. 

The Contractor shall submit to the Engineer at least six copies of a detailed pipe 
laying schedule for review and approval. The laying schedule shall list all types of 
pipe, fittings, valves, hydrants, flanged outlets, and other appurtenances required 
for construction. The Contractor shall submit the laying schedule at least 30 days in 
advance of construction on the project. The Engineer will forward review comments 
to the Contractor for revisions. The Contractor shall make revisions and forward to 
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the Engineer for review. Prior to start of construction on the Project, the Engineer 
will send a reviewed final laying schedule marked for construction to the 
Contractor.  Should the Contractor's procedures not produce a finished pipe placed 
to grade and alignment, the pipe shall be removed and relayed and the Contractors 
procedures modified to the satisfaction of the E/A. No additional compensation 
shall be paid for the removal and relaying of pipe required above. 

(13) Surplus Excavated Materials 

Excess material or material which cannot be made suitable for use in 
embankments will be declared surplus by the E/A and shall become the property of 
the Contractor to dispose of off site at a permitted fill site, without liability to the City 
or any individual. Such surplus material shall be removed from the Work site 
promptly following the completion of the portion of the utility involved. 

(14) Pipe Bedding Envelope 

Pipe shall be installed in a continuous bedding envelope of the type shown on the 
drawings or as described herein. The envelope shall extend the full trench width, to 
a depth of at least 6 inches (150 mm) below the pipe and to a depth of the 
springline of storm water pipe and at least 12 inches (300 mm) above water, 
reclaimed, and wastewater pipe.  
 

Standard Bedding Materials 

USE / PIPE 
MATERIAL 

Cement 
Stabilized 

Backfill 

Natural 
or Mf'd 
Sand 

Pea 
Gravel

PIPE BEDDING STONE 
Uncrushed 

Gravel 
Crushed 
Gravel 

Crushed 
Stone 

Stone 
Screenings

WATER and RECLAIMED WATER 
Welded 

Steel X     X  

Service 
Tubing 3/4" 

to 2-1/2" 
 X X    X 

WATER and RECLAIMED WATER (Ductile Iron) 
Up to 15 
Inch ID  X X X   X 

Larger 
Than 15 
Inch ID 

  X X    

WATER and RECLAIMED WATER (PVC only) and WASTEWATER 
Up to 15 
Inch ID  X X X X X X 

Larger 
Than 15 
Inch ID 

  X X X X  

STORMWATER 
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Concrete  X X X X X X 
Metal  X X X   X 

 

(b) General requirements and limitations governing bedding selection. 

1. Crushed gravel or crushed stone shall not be used with polyethylene 
tubing or polyethylene film wrap. 

2. Uncrushed gravel may be used with polyethylene film wrap in trenches 
up to 6 feet deep and in deeper trenches where ample trench width, a 
tremmie, or conditions will allow controlled placement of the gravel 
without damaging the polyethylene wrap. 

3. Bedding shall be placed in lifts not exceeding 8 inches loose thickness 
and compacted thoroughly to provide uniform support for the pipe barrel 
and to fill all voids around the pipe. 

4. Pea Gravel or bedding stone shall be used in blasted trenches. 

(c) Requirements to prevent particle migration. 

Bedding material shall be compatible with the materials in the trench bottom, 
walls and backfill so that particle migration from, into or through the bedding 
is minimized. The E/A may require one or more of the following measures to 
minimize particle migration: use of impervious cut-off collars; selected 
bedding materials, such as pea gravel or bedding stone mixed with sand; 
filter fabric envelopment of the bedding; cement stabilized backfill; or other 
approved materials or methods. Measures to minimize particle migration will 
be shown on the Drawings or designated by the E/A, and, unless provisions 
for payment are provided in the contract documents, the cost of these 
measures shall be agreed by change order. The following limitations shall 
apply. 

1.  groundwater is present, or in trenches with grades greater than 5 
percent. 

2. Pea gravel or bedding stone, alone, shall not be used in the street right-
of-way within 5 feet of subgrade elevation in trenches that are 3 feet or 
wider. 

3. each gravel or bedding stone, alone, shall not be used where the trench 
bottom, sides, or backfill is composed of non-cementitious, silty or 
sandy soils having plasticity indices less than 20, as determined by the 
E/A. 

4. Sand, alone, shall not be used for installation of concrete storm water 
pipe unless the bedding envelope is wrapped with a geotextile 
membrane and the joints of the stormdrain conduit are wrapped to 



Current Version: October 3, 2013 Previous Versions: 01/02/13, 09/26/12, 
02/24/10, 06/06/08, 03/26/08, 8/16/04, 
5/10/04, 12/23/02, 12/14/01, 4/05/99, and 
8/18/98 

 

510 10/03/13 Page 36 Pipe 

prevent the migration of fines into the bedding envelope and into the 
stormdrain conduit 

 
5. For concrete storm water pipe, if pea gravel, uncrushed gravel, crushed 

gravel, crushed stone, or combination thereof is used for pipe bedding 
material, a geotextile filter fabric shall be placed around the perimeter of 
the joint  

 

(15) Laying Pipe 

No pipe shall be installed in the trench until excavation has been completed, the 
bottom of the trench graded and the trench completed as indicated. 

Laying of corrugated metal pipes on the prepared foundation shall be started at the 
outlet end with the separate sections firmly joined together, with outside laps of 
circumferential joints pointing upstream and with longitudinal laps on the sides. Any 
metal in joints, which is not protected by galvanizing, shall be coated with suitable 
asphaltum paint. Proper facilities shall be provided for hoisting and lowering the 
sections of pipe into the trench without damaging the pipe or disturbing the 
prepared foundation and the sides of the trench. Any pipe which is not in alignment 
or which shows any undue settlement after laying or damage shall be taken up and 
re-laid without extra compensation. 

Multiple installations of corrugated pipe or arches shall be laid with the centerlines 
of individual barrels parallel. When not otherwise indicated, clear distances of 2 
feet between outer surfaces of adjacent pipes shall be maintained. 

No debris shall remain in the drainways or drainage structures. 

All recommendations of the manufacturer shall be carefully observed during 
handling and installation of each material.  Unless otherwise indicated, all materials 
shall be delivered to the project by the manufacturer or agent and unloaded as 
directed by the Contractor. Each piece shall be placed facing the proper direction 
near to where it will be installed. 

The interior of all pipe, fittings and other accessories shall be kept free from dirt 
and foreign matter at all times and stored in a manner that will protect them from 
damage. Stockpiled materials shall be stacked so as to minimize entrance of 
foreign matter. 

The interior of all pipeline components shall be clean, dry and unobstructed when 
installed. 

Piping materials shall not be skidded or rolled against other pipe, etc. and under no 
circumstances shall pipe, fittings or other accessories be dropped or jolted. 

During handling and placement, materials shall be carefully observed and 
inspected and any damaged, defective or unsound materials shall be marked, 
rejected and removed from the job site. Minor damage shall be marked and 
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repaired in a manner satisfactory to the E/A. Joints, which have been placed, but 
not joined, backfilled, etc., shall be protected in a manner satisfactory to the E/A. 

(16) Assembling of Pipe  

Angular spacing of all joints shall meet the manufacturer's recommendations for 
the pipe and accessories being used. Side outlets shall be rotated so that the 
operating stems of valves shall be vertical when the valves are installed. Pressure 
pipe shall be laid with bell ends facing the direction of pipe installation. Pipe end 
bells shall be placed upgrade for all wastewater lines. 

Orientation marks, when applicable, shall be in their proper position before pipe is 
seated. 

Before joining any pipe, all foreign matter, lumps, blisters, excess coal tar coating, 
oil or grease shall be removed from the ends of each pipe and the pipe ends shall 
then be wire brushed and wiped clean and dry. Pipe ends shall be kept clean until 
joints are made. 

Every precaution shall be taken to prevent foreign material from entering the pipe 
during installation. No debris, tools, clothing or other materials shall be placed in 
the pipe. 

(17) Joints  

(a) Mortar (Storm Drain joints only) 

Pipe ends shall be clean, free of asphalt or other contaminants, which will 
inhibit the bond of the mortar to the pipe. The pipe ends shall be moistened 
immediately prior to placing the mortar in the joint. 

(b) Cold Applied Preformed Plastic Gaskets (Storm Drain joints only) 

The pipe ends shall be clean and the joint material applied to the dry pipe. In 
cold weather, the joint material shall be heated to facilitate the seal of the 
joint. 

(c) O-Ring and Push-on Joints 

Just before making a joint the ends of the pipe shall be clean, dry, free of any 
foreign matter, lump blisters, excessive coal tar coating and grease or oil and 
shall be wire brushed. The gasket and the inside surface of the bell shall be 
lubricated with a light film of soft vegetable soap compound (Flax Soap) to 
facilitate telescoping the joints. The rubber gasket if not factory installed shall 
be stretched uniformly as it is placed in the spigot groove to insure a uniform 
volume of rubber around the circumference of the groove. The spigot shall be 
centered in the bell, the pipe pushed home uniformly and brought into true 
alignment. Bedding material shall be placed and tamped against pipe to 
secure the joint. Care should be taken to prevent dirt or foreign matter from 
entering the joint space. 
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(d) Bolted Joints 

All flanged, mechanical or other bolted joints shall be joined with nuts and 
bolts and be coated as indicated above in Iron Pipe. 

(e)  Storm Drain Joints 
 
  Storm drain joints sealed with preformed flexible joint sealants shall be 

provided and installed in compliance with ASTM C990. Storm drain joints 
sealed with rubber gaskets shall comply with ASTM C443.  Install joint 
sealants in accordance with the pipe and joint sealant manufacturers’ 
recommendations. Place the joint sealer so that no dirt or other deleterious 
materials come in contact with the joint sealing material. Pull or push home 
the pipe with enough force to properly seal the joint with the final joint 
opening (gap) on the inside of the installed pipe being less than or equal to 
the pipe manufacturer’s recommended dimensions. Protrusion of joint 
material greater than 1/8” into the interior of the pipe will not be accepted. 
Excess joint material will be removed to within 1/8’’of pipe surface. Observe 
joint sealant manufacturer’s recommendations for installation temperature of 
the joint sealant. Apply joint sealant to pipe joint immediately before placing 
pipe in trench, and then connect pipe to previously laid pipe. 

 

If inspection (video or other means) reveal C-990 joints that show signs of 
backfill infiltration, or where joints or conduits exhibit excessive joint gap or 
are otherwise defective, then the contractor has the following options: 
 
1. Conduits less than 36-inches in any dimension: pour a concrete collar 
around the joint or wrap joint with a wrap meeting requirements of ASTM C-
877 or approved equal  
2. Conduits greater than or equal to 36-inches in all dimensions: repair joints 
using joint repair techniques recommended by the manufacturer to 
achieve a completed system that meets all Contract requirements.  

 (18) Pressure Pipe Laying 

(a) Grout for Concrete Steel Cylinder Pipe (CSC) and Welded Steel Pipe 

Aggregate, cement, etc., shall be as indicated in "Mortar" herein.  Potable 
water shall be used in the preparation of any cement, mortar, or grout lining. 

Grout shall be poured into the recess between the bell and spigot on the 
outside of the pipe and contained by a joint wrapper ("diaper") recommended 
by the pipe manufacturer. The wrapper shall have a minimum width of 7 
inches for 30 inch and smaller and 9 inches for larger pipe, secured to the 
pipe by "Band Iron" steel straps. The grout shall be poured in one continuous 
operation in such manner that after shrinkage and curing the joint recess 
shall be completely filled. 
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Mortar for the inside recess shall be of the consistency of plaster. The inside 
recess between the bell and spigot shall be filled with mortar after the pipe 
joint on either side of the recess has been backfilled and well tamped with no 
less than one pipe joint installed ahead of the pipe forming the recess. The 
mortar shall completely fill the recess and shall be trowelled and packed into 
place and finished off smooth with the inside of the pipe. 

The Contractor shall inspect the joint after the mortar has set and make 
repairs of any pockets, cracks or other defects caused by shrinkage to the 
satisfaction of the E/A. The inside surface shall be cleared of any mortar 
droppings, cement, water, slurry, etc., before they have become set and shall 
be cleared of any other foreign matter. The inside surface of the pipe shall be 
left clean and smooth. 

Pipe shall be handled at all times with wide non abrasive slings, belts or other 
equipment designed to prevent damage to the coating and all such 
equipment shall be kept in such repair that its continued use is not injurious to 
the coating. The use of tongs, bare pinch-bars, chain slings, rope slings 
without canvas covers, canvas or composition belt slings with protruding 
rivets, pipe hooks without proper padding or any other handling equipment, 
which the E/A deems to be injurious to the coating, shall not be permitted. 
The spacing of pipe supports required to handle the pipe shall be adequate to 
prevent cracking or damage to the cement mortar lining. 

(19) Placing Pipe in Tunnels 

Piping installed as a carrier pipe in a tunnel, encasement pipe, etc., shall have 
uniform alignment, grade, bearing and conform to the reviewed Shop Drawings. All 
necessary casing spacers, bedding material, grout cradle or paving, bracing, 
blocking, etc., as stipulated by the Contract or as may be required to provide and 
maintain the required pipe alignment and grade, shall be provided by the 
Contractor at no cost except as provided by the Bid Items. This shall include casing 
spacers acceptable to the Owner attached to the carrier pipe in accordance with 
the manufacturer's recommendations. The insertion pushing forces shall not 
exceed the pipe manufacturer's recommendation. Such carrier piping shall have 
flexible bolted or gasketed push-on joints or Concrete Steel Cylinder pipe installed 
as follows: 

(a) 21 Inch Pipe and Smaller 

Prior to placing the pipe in the tunnel, the inside joint recess at the bell shall 
be buttered with cement mortar. 

After the joint is engaged, the excess mortar shall be smoothed by pulling a 
tight fitting swab through the joint. Cement mortar protection shall then be 
placed in the normal manner to the exterior of the joint and allowed to harden 
sufficiently to avoid dislodgment during installation. If time is of the essence, a 
quick setting compound may be used. 

(b) 24 Inch Pipe and Larger  
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Each length of pipe shall be pushed into the tunnel as single units. A flexible 
mastic sealer shall be applied to the exterior of the joint prior to joint 
engagement. The surfaces receiving the mastic sealer shall be cleaned and 
primed in accordance with the manufacturer's recommendation. Sufficient 
quantities of the mastic sealer shall be applied to assure complete protection 
of all steel in the joint area. The interior of the joint shall be filled with cement 
mortar in the normal manner after the pipe is in its final position within the 
tunnel. 

(20) Temporary Pipe Plugs, Caps, Bulkheads and Trench Caps 

Temporary plugs, caps or plywood bulkheads shall be installed to close all 
openings of the pipe and fittings when pipeline construction is not in progress. 

All temporary end plugs or caps shall be secured to the pipe as provided under 
Item No. 507, "Bulkheads". 

Trench caps shall be reinforced Class D concrete as indicated. 

(21) Corrosion Control 

(a) Protective Covering 

Unless otherwise indicated, all flanges, nuts, bolts, threaded outlets and all 
other iron or steel components buried and in contact with earth or backfill 
shall be wrapped with 8-mil (minimum) polyethylene film meeting 
ANSI/AWWA C-105 to provide a continuous wrap. 

(22) Pipe Anchorage, Support and Protection 

Pressure pipeline tees, plugs, caps and bends exceeding 22-1/2 degrees; other 
bends as directed shall be securely anchored by suitable concrete thrust blocking 
or by approved metal harness. Unless otherwise indicated, on 24 inch or larger 
piping, all bends greater than 11 1/4 degrees shall be anchored as described 
herein. 

Storm sewers on steep grades shall be lugged as indicated. 

(a) Concrete Thrust Blocking 

Concrete for use as reaction or thrust blocking shall be Class B conforming to 
Item No. 403, "Concrete for Structures". 

Concrete blocking shall be placed between solid ground and the fitting to be 
anchored. The area of bearing on the pipe and on the ground shall be as 
indicated or directed by the E/A. The blocking shall, unless otherwise 
indicated, be so placed that the pipe, fittings and joints will be accessible for 
repair. 

The trench shall be excavated at least 6 inches outside the outermost 
projections of the pipe or appurtenance and the trench walls shaped or 
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undercut according to the detail Drawings or as required to provide adequate 
space and bearing area for the concrete. 

The pipe and fittings shall be adequately weighted and laterally braced to 
prevent floating, shifting or straining of the pipeline while the concrete is being 
placed and taking initial set. The Contractor shall be solely responsible for the 
sufficiency of such restraints. 

(b) Metal Thrust Restraint 

Fabricated thrust restraint systems such as those described below may be 
approved for use instead of concrete blocking. To obtain approval, the project 
Drawings must include sufficient drawings, notes, schedules, etc., to assure 
that the proposed restraints as installed will be adequate to prevent 
undesirable movement of the piping components. Such restraint systems 
may only be used where and as specifically detailed and scheduled on 
approved Project Drawings. 

1. Thrust Harness 

A metal thrust harness of tie rods, pipe clamps or lugs, turnbuckles, 
etc., may be approved. All carbon steel components of such systems, 
including nuts and washers, shall be hot-dip galvanized; all other 
members shall be cast ductile iron. After installation, the entire 
assembly shall be wrapped with 8-mil polyethylene film, overlapped and 
taped in place with duct tape to form a continuous protective wrap. 

2. Restrained Joints 

Piping or fitting systems utilizing integral mechanically restrained joints 
may be approved. All components of such systems shall be standard 
manufactured products fabricated from cast ductile iron, hot-dip 
galvanized steel, brass or other corrosion resistant materials and the 
entire assembly shall be protected with a continuous film wrap as 
described for 1. above. Manufacturers of pipe with restrained joints 
integral to the pipe shall be listed on SPL WW-27F.  All pipe and fitting 
systems with restrained joints shall be identified by applying an 
adhesive-backed warning tape to the top of the pipe and for the full 
length of the pipe, regardless of the type of pipe. For plastic pipes the 
warning tape shall be applied directly to the top of the pipe. For metal 
pipes and fittings the warning tape shall be applied to the top of the 
polyethylene film wrap. The warning tape shall conform to 510.2(8)(b)5. 

Location, configuration and description of such products shall be 
specifically detailed on the Drawings. (Add-on attachments such as 
retainer glands, all-thread rods, etc., are not acceptable.) 

(c) Concrete Encasement, Cradles, Caps and Seals 
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When trench foundation is excessively wet or unstable or installation of water 
or wastewater pipe will result in less than 30 inches of cover, Contractor shall 
notify E/A. E/A may require Contractor to install a concrete seal, cradle, cap, 
encasement or other appropriate action. 

All concrete cap, etc., shall be continuous and begin and end within 6 inches 
of pipe joints. Concrete cap, cradle and encasement shall conform to City of 
Austin Standard No. 510S-1, “Concrete Trench Cap”. The pipe shall be well 
secured to prevent shifting or flotation while the concrete is being placed. 

(d) Anchorage Bulkheads 

Concrete bulkheads keyed into the undisturbed earth shall be placed as 
indicated to support and anchor the pipe and/or backfill against end thrust, 
slippage on slopes, etc. Concrete material and placement shall be Class A, 
Item No. 403, "Concrete for Structures". 

(e) Trench Caps, Concrete Rip-Rap and Shaped Retards 

Where called for by the Contract or as directed by the E/A, concrete trench 
caps, concrete rip-rap and/or shaped retards shall be placed as detailed by 
the Drawings as protection against erosion. Concrete material and placement 
shall be Class B, Item No. 403, "Concrete for Structures". 

(23) Wastewater Connections 

(a) Connections to Mains 12 Inches and Smaller 

All branch connections of new main lines shall be made by use of manholes. 

Service stubs shall be installed as indicated. Minimum grade shall be 1 
percent downward to main and minimum cover shall be 4 1/2 feet at the curb. 
Standard plugs shall be installed in the dead end before backfilling. 

Where a service connection to a main 12 inches or smaller is indicated, a 
wye, tee or double wye shall be installed. 

Where a service connection to a main 15 inches or larger is indicated, a field 
tap may be made with the pipes installed crown to crown. The tap should be 
made conforming to the pipe manufacturer's recommendations with the E/A’s 
approval. 

Where not otherwise indicated, (wastewater) service connections shall be 
installed so that the outlet is at an angle of not more than 45 degrees above 
horizontal at the main line. 

(b) Connections to the Existing System 

Unless otherwise specified by the E/A, all connections made to existing 
mains shall be made at manholes with the crown of the inlet pipe installed at 
the same elevation as the crown of the existing pipe. Service stubs installed 
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on the existing system shall be installed by use of tapping saddles unless 
otherwise approved by the E/A. Extreme care shall be exercised to prevent 
material from depositing in the existing pipe as the taps are being made. 

When connections to existing mains are made, a temporary plug approved by 
the E/A must be installed downstream in the manhole to prevent water and 
debris from entering the existing system before Final Completion. These 
plugs shall be removed after the castings are adjusted to finish grade or prior 
to Final Completion. 

(c) Connecting Existing Services to New Mains 

Where wastewater services currently exist and are being replaced from the 
main to the property line, those services shall be physically located at the 
property line prior to installing any new mains into which the services will be 
connected. Where wastewater services currently exist but are not being 
replaced to the property line, those services shall be physically located at the 
point of connection between the new and existing pipes prior to installing any 
new mains into which the services will be connected. 

(24) Potable or Reclaimed Water System Connections 

All necessary connections of new piping or accessories to the existing potable or 
reclaimed water system shall be made by, and at the expense of, the Contractor. 
To minimize any inconvenience from outages, the Contractor shall schedule all 
such connections in advance and such schedule must be approved by the E/A 
before beginning any Work. 

(a) Shutoffs 

The City will make all shutoffs on existing potable or reclaimed water mains. 
The Contractor shall be required to notify the E/A’s field representative on the 
job at least 72 hours prior to the desired time for any shutoff. The E/A’s field 
representative will notify any affected utility customers at least 48 hours prior 
to the shutoff. The Water Utility will make the shutoff after ensuring that all 
appropriate measures have been taken to protect the potable or reclaimed 
water system, customers and employees. 

The City will operate all valves to fill existing mains. Where a newly 
constructed main has not been placed in service and has only one 
connection to the potable or reclaimed system, the Contractor may operate 
one valve to fill the main after approval has been obtained from the Water 
Utility. The operation of the valve is to be conducted under the immediate 
supervision of the E/A’s field representative. 

Water for the Work shall be metered and furnished by the Contractor in 
accordance with Section 01500 of the Standard Contract Documents. 

(b) Wet Connections to Existing Water Potable or Reclaimed System 
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The Contractor shall make all wet connections called for by the Contract or 
required to complete the Work. Two connections to an existing line performed 
during the same shutout, at the same time and at a distance less than 50 
linear feet apart, will be considered one wet connection. Two connections to 
an existing line performed during the same shutout, at the same time and at a 
distance equal to, or greater than 50 linear feet will be considered two wet 
connections. A wet connection shall include draining and cutting into existing 
piping and connecting a new pipeline or other extension into the existing 
pressure piping, forming an addition to the potable or reclaimed water 
transmission and distribution network. 

The Contract price for wet connections shall be full payment for all necessary 
shutoffs, excavation, removing plugs and fittings, pumping water to drain the 
lines, cutting in new fittings, blocking and anchoring piping, bedding and 
backfilling, placing the lines and service and all site cleanup. 

No water containing detectable amounts of chlorine may be drained, released 
or discharged until specific planning and appropriate preparations to handle, 
dilute and dispose of such chlorinated water are approved in advance by the 
City and the disposal operations will be witnessed by an authorized 
representative from the City. 

(c) Pressure Taps to Existing Potable or Reclaimed Water System 

The Contractor shall make all pressure taps called for by the Contract 
Documents or required to complete the Work. A pressure tap shall consist of 
connecting new piping to the existing potable or reclaimed water system by 
drilling into the existing pipe while it is carrying water under normal pressure 
without taking the existing piping out of service. 

Unless otherwise provided by the Contract, the Contractor shall, at the 
Contractor’s expense, perform all necessary excavation, furnish and install 
the tapping sleeve, valve and accessories, provide the tapping machine, drill 
the tap and shall block, anchor and backfill the piping, valve and all 
accessories, place the new piping in service and perform all site cleanup. 
When the City makes the tap, City forces are not obligated or expected to 
perform any Work except to provide tapping machine and drill the actual hole. 
If City crews are to make the tap, fiscal arrangements must be made in 
advance at the Taps Office, Waller Creek Center, 625 East 10th Street. 

If a private Contractor makes the tap, an Austin Water Utility Inspector must 
be present. "Size on size" taps will not be permitted, unless made by use of 
an approved full circle gasket tapping sleeve. Concrete blocking shall be 
placed behind and under all tap sleeves 24 hours prior to making the wet tap. 

(d) Service Connections 

Service connection taps into PVC or AC pipe or into CI or DI pipe 12 inches 
or smaller shall be made using either a service clamp or saddle or a tapping 
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sleeve as recommended by the pipe manufacturer and as approved by the 
E/A. Direct tapping of these pipes will not be permitted. 

All potable or reclaimed water service connections shall be installed so that 
the outlet is at an angle of not more than 45 degrees above horizontal at the 
main line. 

Precautions should be taken to ensure that the tapping saddle or sleeve is 
placed on the pipe straight to prevent any binding or deformation of the PVC 
pipe. The mounting chain or U-bolt strap must be tight. 

Tapping shall be performed with a sharp shell type cutter so designed that it 
will smoothly penetrate heavy walled PVC DR14 and 200 psi AC and will 
retain and extract the coupon from the pipe. 

(25) Backfilling 

(a) General 

Special emphasis is placed upon the need to obtain uniform density 
throughout the backfill material. The maximum lift of backfill shall be 
determined by the compaction equipment selected and in no case shall it 
exceed 18 inches, loose measurement. 

No heavy equipment, which might damage pipe, will be allowed over the pipe 
until sufficient cover has been placed and compacted. All internal pipe 
bracing installed or recommended by the manufacturer shall be kept in place 
until the pipe bedding and trench backfill have been completed over the 
braced pipe section. Testing of the completed backfill in streets and under 
and around structures shall meet the specified density requirements. Initial 
testing shall not be at Contractor's expense and shall conform to the "General 
Conditions." 

(b) General Corrugated Metal Pipe 

After the corrugated metal pipe structure has been completely assembled on 
the proper line and grade and headwalls constructed where indicated; 
selected material free from rocks over 8 inches in size from excavation or 
borrow, as approved by the E/A, shall be placed along both sides of the 
completed structures equally, in uniform layers not exceeding 6 inches in 
depth (loose measurement), sprinkled if required and thoroughly compacted 
between adjacent structures and between the structures and the sides of the 
trench.  

Backfill material shall be compacted to the same density requirements as 
indicated for the adjoining sections of embankment in accordance with the 
governing specifications thereof. Above the 3/4 point of the structure, the fill 
shall be placed uniformly on each side of the pipe in layers not to exceed 12 
inches, loose measure. 
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Prior to adding each new layer of loose backfill material, until a minimum of 
12 inches of cover is obtained over the crown of the pipe, an inspection will 
be made of the inside periphery of the corrugated metal structure to 
determine if any floating, local or unequal deformation has occurred as a 
result of improper construction methods. 

(c) Backfill Materials 

The E/A may approve any of the following well graded materials: 

1. Select trench material 

2. Sand 

3. Crushed rock cuttings 

4. Rock cuttings 

5. Foundation Rock 

6. Blasted material with fines and rock 

7. Cement stabilized material 

8. Borrow 

Within the 100-year flood plain, sand will not be permitted for backfilling. The 
E/A will approve the topsoil for areas to be seeded or sodded. 

(d) Backfill in Street Right of Way 

Placement of backfill under existing or future pavement structures and within 
2 feet of any structures shall be compacted to the required density using any 
method, type and size of equipment, which will give the required compaction 
without damaging the pipe or bedding. Placement of backfill greater than 2 
feet beyond structures in Right of Way shall be conform to (g) below. The 
depth of layers, prior to compaction, shall depend upon the type of sprinkling 
and compacting equipment used and the test results thereby obtained. Prior 
to and in conjunction with the compaction operation, each layer shall be 
brought to the moisture content necessary to obtain the required density and 
shall be kept level to insure uniform compaction over the entire layer. Testing 
for density shall be in accordance with Test Method Tex-114-E and Test 
Method Tex-115-E. 

Each layer of backfill must provide the density as required herein. Swelling 
soils (soils with plasticity index of 20 or more) shall be sprinkled as required 
to provide not less than optimum moisture nor more than 2 percent over 
optimum moisture content and compacted to the extent necessary to provide 
not less than 95 percent nor more than 102 percent of the density as 
determined in accordance with Test Method Tex-114-E. Non-swelling soils 
(soils with plasticity index less than 20) shall be sprinkled as required and 
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compacted to the extent necessary to provide not less than 95 percent of the 
density as determined in accordance with Test Method Tex-114-E. 

After each layer of backfill is complete, tests may be made by the E/A. If the 
material fails to meet the density indicated, the course shall be reworked as 
necessary to obtain the indicated compaction and the compaction method 
shall be altered on subsequent Work to obtain indicated density. 

At any time, the E/A may order proof rolling to test the uniformity of 
compaction of the backfill layers. All irregularities, depressions, weak or soft 
spots that develop shall be corrected immediately by the Contractor. 

Should the backfill, due to any reason, lose the required stability, density or 
finish before the pavement structure is placed, it shall be recompacted and 
refinished at the sole expense of the Contractor. Excessive loss of moisture 
in the subgrade shall be prevented by sprinkling, sealing or covering with a 
subsequent backfill layer or granular material. Excessive loss of moisture 
shall be construed to exist when the subgrade soil moisture content is more 
than 4 percent below the optimum of compaction ratio density. Backfill shall 
be placed from the top of the bedding material to the existing grade, base 
course, subgrade or as indicated. The remainder of the street backfill shall be 
Flexible Base, Concrete or Hot Mix Asphalt Concrete as indicated or to 
replaced in kind to the surface removed to construct the pipe. 

(e) Backfill in County Street or State Highway Right of Way 

All Work within the right of way shall meet the requirements of (d) above, as a 
minimum and shall meet the requirements of the permit issued by the County 
when their requirements are more stringent. Prior to the start of construction, 
the Contractor shall be responsible for contacting the appropriate TxDOT 
office or County Commissioner's Precinct Office and following the operating 
procedures in effect for utility cut permits and pavement repair under their 
jurisdiction. Approval for all completed Work in the State or County right of 
way shall be obtained from the appropriate Official prior to final payment by 
the Owner. 

(f) Backfill in Railroad Right of Way 

All Work within the railroad right of way shall meet the requirements of (d) 
above, as a minimum and shall meet the requirements of the permit issued 
by the Railroad Owner when their requirements are more stringent. Approval 
for all completed Work in the railroad right of way shall be obtained from the 
Railroad prior to Final Completion. 

(g) Backfill in Easements 

Where not otherwise indicated, Contractor may select whatever methods and 
procedures may be necessary to restore entire Work area to a safe, useful 
and geologically stable condition with a minimum density of 85 percent or a 
density superior to that prior to construction. 
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In and near flood plain of all streams and watercourses, under or adjacent to 
utilities, structures, etc. all backfill shall be compacted to a density of not less 
than 95 percent conforming to TxDOT Test Method Tex-114-E, unless 
otherwise directed by E/A. 

All soil areas disturbed by construction shall be covered with top soil and 
seeded conforming to Item No. 604, "Seeding for Erosion Control". All turf, 
drainways and drainage structures shall be constructed or replaced to their 
original condition or better. No debris shall remain in the drainways or 
drainage structures.  

(h) Temporary Trench Repair/Surfacing 

If details of temporary trench repair/surfacing are not provided in the contract 
documents, the Contractor shall submit for approval of the E/A (1) a plan for 
temporary trench repair for areas that will be open to traffic but will be 
excavated later for full depth repair, and (2) a proposed method for covering 
trenches to maintain access to properties. The temporary surfacing shall 
afford a smooth riding surface and shall be maintained by the Contractor the 
entire time the temporary surface is in place. 

(i) Permanent Trench Repair 

The Contractor shall install permanent trench repairs conforming to details in 
the drawings. 

(26) Quality Testing for Installed Pipe 

(a) Wastewater Pipe Acceptance Testing 

After wastewater pipe has been backfilled, the Contractor shall perform 
infiltration tests, exfiltration tests, or low pressure air tests as determined by 
the E/A. In addition. the Contractor shall perform deflection tests and shall 
assist OWNER’S personnel, as directed, in performing pipeline settlement 
tests. The Contractor shall be responsible for making appropriate repairs to 
those element that do not pass any of these tests. 

(b) Exfiltration Test 

Water for the Work shall be metered and furnished by the Contractor in 
accordance with Section 01500 of the Standard Contract Documents. 

Exfiltration testing shall be performed by the Contractor when determined by 
the E/A to be the appropriate test method. Exfiltration testing shall conform to 
requirements of the Texas Commission on Environmental Quality given in the 
Texas Administrative Code Title 30 Part 1 Chapter 317 Rule §317.2. 

(c) Infiltration Test 

Infiltration testing shall be performed by the Contractor when determined by 
the E/A to be the appropriate test method. Infiltration testing shall conform to 
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requirements of the Texas Commission on Environmental Quality given in the 
Texas Administrative Code Title 30 Part 1 Chapter 317 Rule §317.2. 

(d) Pipeline Settlement Test 

During the infiltration test or after the exfiltration test, the pipe will be TV 
inspected for possible settlement. When air testing has been used, water 
shall be flowed into the pipe to permit meaningful observations. Any pipe 
settlement which causes excessive ponding of water in the pipe shall be 
cause for rejection. Excessive ponding shall be defined as a golf ball (1-5/8” 
dia.) submerged at any point along the line.  

(e) Low Pressure Air Test of Gravity Flow Wastewater Lines 

1. General 

Wastewater lines up to 24-inch diameter shall be air tested between 
manholes. Wastewater lines 30-inch in diameter shall be air tested 
between manholes or at pipe joints. Wastewater lines 36-inch diameter 
and larger shall be air tested at joints. Backfilling to grade shall be 
completed before the test and all laterals and stubs shall be capped or 
plugged by the Contractor so as not to allow air losses, which could 
cause an erroneous test result. Manholes shall be plugged so they are 
isolated from the pipe and cannot be included in the test. 

All plugs used to close the sewer for the air test shall be capable of 
resisting the internal pressures and must be securely braced. Place all 
air testing equipment above ground and allow no one to enter a 
manhole or trench where a plugged sewer is under pressure. Release 
all pressure before the plugs are removed. The testing equipment used 
must include a pressure relief device designed to relieve pressure in the 
sewer under test at 10 psi or less and must allow continuous monitoring 
of the test pressures in order to avoid excessive pressure. Use care to 
avoid the flooding of the air inlet by infiltrated ground water. (Inject the 
air at the upper plug if possible.) Use only qualified personnel to 
conduct the test. 

2. Ground Water 

Since the presence of ground water will affect the test results, test holes 
shall be dug to the pipe zone at intervals of not more than 100 feet and 
the average height of ground water above the pipe (if any) shall be 
determined before starting the test. 

3. Test Procedure 

The E/A may, at any time, require a calibration check of the 
instrumentation used. Use a pressure gauge having minimum divisions 
of 0.10 psi and an accuracy of 0.0625 psi. (One ounce per square inch.) 
All air used shall pass through a single control panel. Clean the sewer 
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to be tested and remove all debris where indicated. Wet the sewer prior 
to testing. The average backpressure of any ground water shall be 
determined (0.433 psi) for each foot of average water depth (if any) 
above the sewer. 

Add air slowly to the section of sewer being tested until the internal air 
pressure is raised to 3.5 psig greater than the average backpressure of 
any ground water that may submerge the pipe. After the internal test 
pressure is reached, allow at least 2 minutes for the air temperature to 
stabilize, adding only the amount of air required to maintain pressure. 
After the temperature stabilization period, disconnect the air supply. 
Determine and record the time in seconds that is required for the 
internal air pressure to drop from 3.5 psig to 2.5 psig greater than the 
average backpressure of any ground water that may submerge the 
pipe. 

For pipe less than 36-inch diameter, compare the time recorded with the 
time computed using the following equation: 

T = (0.0850 × D × K) ÷ Q, where 

T = time for pressure to drop 1.0 pounds per square inch gauge in 
seconds; 

K = 0.000419 × D × L, but not less than 1.0 

D = nominal inside diameter, in inches, as marked on the pipe; 

L = length of line of same pipe size in feet; and 

Q = rate of loss, 0.0015 cubic feet per minute per square foot of 
internal surface area (ft3/min/ft sq) shall be used. 

Because a K value of less than 1.0 shall not be used, there are 
minimum test times for each pipe diameter as shown in the following 
table: 

Table For Low Pressure Air Testing of Pipe 

Pipe Diameter 
(inches) 

Minimum 
Time 

(seconds) 

Minimum Time 
applies to All Pipes 
Shorter than (feet) 

Time for Longer 
Pipes (seconds) 

8 454 298 1.520 × L 
10 (See Note 1) 567 239 2.374 × L 

12 680 199 3.419 × L 
15 850 159 5.342 × L 
18 1020 133 7.693 × L 
21 1190 114 10.471 × L 
24 1360 100 13.676 × L 
30 1700 80 21.369 × L 
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Note 1. 10 inch diameter pipe to be used only by Austin Water Utility 
maintenance personnel. 

Any drop in pressure, from 3.5 psig to 2.5 psig (adjusted for 
groundwater level), in a time less than that required by the above 
equation or table shall be cause for rejection. When the line tested 
includes more than one size pipe, the minimum time shall be that given 
for the largest size pipe included. 

Lines that are 36 inches or larger inside diameter must be air tested at 
each joint. Lines that are 30-inch diameter may be air tested at each 
joint. The minimum time allowable for the pressure to drop from 3.5 
pounds per square inch to 2.5 pounds per square inch gauge during a 
joint test, regardless of pipe size, shall be twenty (20) seconds. A drop 
in pressure from 3.5 psig to 2.5 psig (adjusted for groundwater level) in 
less than twenty seconds shall be cause for rejection. 

Manholes must be tested separately and independently. All manholes 
must be hydrostatically tested with a maximum loss allowance of 0.025 
gallon per foot diameter per foot of head per hour. 

When lines are air tested, manholes are to be tested separately by 
exfiltration or vacuum method (see Standard Specification Item No. 
506S, “Manholes”). 

(f) Deflection Test 

Deflection tests shall be performed by the Contractor on all flexible and semi-
rigid wastewater pipes. The tests shall be conducted after the final backfill 
has been in place at least 30 days. Testing for in-place deflection shall be 
with a pipe mandrel at 95% of the inside diameter of the pipe. A second test 
of flexible and semi-rigid wastewater pipes 18 inch size and larger, also with 
a pipe mandrel sized at 95% of the inside diameter of the pipe, shall be 
conducted by the Contractor 30 days before the warranty expires on the 
Contractor’s Work. 

Contractor shall submit proposed pipe mandrels to the E/A or the E/A’s 
designated representative for concurrence prior to testing the line. 

Test(s) must be performed without mechanical pulling devices and must be 
witnessed by the E/A or the E/A’s designated representative. 

Any deficiencies noted shall be corrected by the Contractor and the test(s) 
shall be redone. 

(g) Inspection of Installed Storm Drain Conduits 
 

1. General  
All storm drain conduits (pipe and box culvert) shall be inspected for 
conformance to the requirements of this specification.   Smart Housing, 
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low/moderate income housing, and projects that are 100-percent privately 
funded are exempt from the cost of the initial video inspection.  All 
deficiencies revealed by inspection shall be corrected. Video re-inspection 
meeting the requirements of this specification shall be provided at the 
Contractor’s expense to show that deficiencies have been corrected 
satisfactorily.  Further, the contractor shall provide video in complete 
segments (manhole to manhole) versus specific deficiency locations.    
 
Projects that are not exempt from the cost of the initial video inspection are 
also subject to the following constraints:  

 
 All inspectors utilized by the Contractor for video inspection shall be 

NASSCO-PACP certified for a minimum of 3 years.    
 The Contractor will be required to inspect, assess, and record the 

condition of the storm drain pipe using National Association of Sewer 
Service Companies (NASSCOs) Pipeline Assessment Certification 
Program (PACP) coding standards.  

 
2. Video Inspection of Installed Storm Drain Conduits 

 
Contractor shall provide all labor, equipment, material and supplies and 
perform all operations required to conduct internal closed-circuit television 
and video recording of all storm drain conduits. Video recording of each storm 
drain conduit section shall be conducted after the trench has been backfilled 
and prior to placement of permanent pavement repairs or permanent 
pavement reconstruction. The video recording shall be provided to the Owner 
for review.  Contractor shall not place permanent pavement repairs or 
permanent pavement reconstruction over the storm drain conduit until Owner 
has reviewed the video and agrees that there are no defects in the storm 
drain conduit installation shown in the video submitted by the Contractor or 
shown in any video acquired by the Owner through other means. Placement 
of permanent pavement repair or permanent pavement reconstruction over 
the installed storm drain conduit before the Owner acknowledges no defects 
shall be at the Contractor’s risk.  Any defects revealed by the video inspection 
shall be corrected at the Contractor’s expense and a new video submitted to 
the Owner for review prior to acceptance of the conduit.   
 
All video work shall be conducted under the direct full-time supervision of a 
NASSCO-PACP certified operator. 
 
 The conduit inspection camera shall have the capability of panning 
plus/minus 275 degrees and rotating 360 degrees. The television camera 
shall be specifically designed and constructed for such use. The camera shall 
be operative in 100% humidity conditions. Camera shall have an accurate 
footage counter that displays on the monitor the exact distance of the camera 
(to the nearest tenth of a foot) from the centerline of the starting manhole or 
access point. Camera shall have height adjustment so that the camera lens is 
always centered within plus/minus 10% of the center axis of the conduit being 
videoed. Camera shall provide a minimum of 460 lines of horizontal 
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resolution and 400 lines of vertical resolution. Camera shall be equipped with 
a remote iris to control the illumination range for an acceptable picture. 
Geometrical distortion of the image shall not exceed one percent (1%). The 
video image produced by each camera shall be calibrated using a Marconi 
Resolution Chart No. 1 or equivalent.  
 
Lighting for the camera shall be sufficient to allow a clear picture of the entire 
periphery of the conduit without loss of contrast, flare out of picture or 
shadowing. A reflector in front of the camera may be required to enhance 
lighting in dark or large sized conduit. The video camera shall be capable of 
showing on the digital display the Owner’s name, Project name, Contractor 
name, date, line size and material, conduit identification, and ongoing footage 
counter. The camera, television monitor, and other components of the video 
system shall be capable of producing a picture quality satisfactory to the 
satisfaction of the Owner.  The recording of the internal condition of the storm 
drain conduit shall be clear, accurate, focused and in color.  If the recording 
fails to meet these requirements, the, equipment shall be removed and 
replaced with equipment that is suitable.  No payment will be made for an 
unsatisfactory recording.   
 
If during video inspection, water is encountered inside the conduit, the 
conduit shall be dewatered by the Contractor. The storm drain section must 
be dry. Video recording conducted while the camera is floating is not 
acceptable unless approved by the Owner. 
 
If during video inspection, debris is encountered that prohibits a proper 
inspection of the conduit, the Contractor shall remove the debris before 
proceeding.     
 
All video shall be documented using a data logger and reporting system that 
are PACP compliant and which use  codes as established by the National 
Association of Sewer Service Companies (NASSCO)s - Pipeline Assessment 
and Certification Program (PACP).  
 
Computer printed location records shall be kept by the Contractor and shall 
clearly show the location and orientation of all points of significance such as 
joints, conduit connections, connections at manholes and inlets, and defects. 
Copy of all records shall be supplied to the Owner. Noted defects shall be 
documented as color digital files and color hard copy print-outs. Photo logs 
shall accompany each photo submitted. 
 
The video recording shall supply a visual and audio record of the storm drain 
conduits that may be replayed. Video recordings shall include an audio track 
recorded by the video technician during the actual video work describing the 
parameters of the storm drain conduit being videoed (i.e. location, depth, 
diameter, pipe material), as well as describing connections, defects and 
unusual conditions observed during the video work. Video recording playback 
shall be at the same speed that it was recorded. Slow motion or stop-motion 
playback features may be supplied at the option of the Contractor. Once 
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videoed, the CDs/DVDs shall be labeled and become the property of the 
Owner. The Contractor shall have all video and necessary playback 
equipment readily accessible for review by the Owner while the project is 
under construction. 
 
Post-installation video shall not be completed until all work is completed on a 
section of storm drain conduit. Post-installation video work shall be completed 
by the Contractor in the presence of the Owner. The post-installation video 
work shall be completed to confirm that the storm drain conduits are free of 
defects. Provide a color video showing the completed work. Prepare and 
submit video logs providing location of storm drain conduit along with location 
of any defects. Manhole and inlet work shall be complete prior to post-
installation video work. 
 
For post-installation video, exercise the full capabilities of the camera 
equipment to document the completion and conformance of the storm drain 
installation work with the Contract Documents. Provide a full 360-degree view 
of conduit, all joints, and all connections. The camera shall be moved through 
the storm drain conduit in either direction at a moderate rate, stopping and 
slowly panning when necessary to permit proper documentation of the 
conduit condition at each pipe connection, joint, and defect. In no case shall 
the camera be pulled at a speed greater than 30 feet per minute. Manual 
winches, power winches, TV cable, and powered rewinds or other devices 
that do not obstruct the camera view or interfere with proper documentation 
of the storm drain conditions shall be used to move the camera through the 
storm drain conduit. When manually operated winches are used to pull the 
camera through the conduit, telephones or other suitable means of 
communication shall be set up between the two access points of the conduit 
being videoed to insure good communication between members of the video 
crew. 
 
Distance measurements shall be provided to an accuracy of one tenth of a 
foot. 
 
Video shall be continuous for each storm drain conduit segment. Do not show 
a single segment on more than one CD/DVD, unless specifically allowed by 
the Owner.” 

 
Contractor shall submit to Owner the following: 

 
A. National Association of Sewer Service Companies (NASSCO) 

Pipeline Assessment and Certification Program (PACP) 
certification of operators who will be performing video work. 

 
B. Compact Disc (CD) or Digital Video Disc (DVD) of recording of 

storm drain conduits (concrete storm water pipe or box culvert). 
a. The color CD or DVD shall include a digital color key map in a 

format acceptable to the Owner with each segment of storm 
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drain conduit labeled with the appropriate inspection ID on the 
map. 

b. The file folder for each segment of the storm drain conduit shall 
have a unique  name based on the Owner’s approved 
inspection naming convention and shall contain the following: 

i. Video files 
ii. Video inspection logs with information coded in 

accordance with the PACP  
iii. Photo logs 
iv. A report summarizing the results of the video inspection 
v. A proposed method of repair for any defects discovered.    

 
3. Time commitments from City for projects that are exempt from the cost of 
the initial video inspection  
 

Projects that are exempt from the cost of the initial video inspection are 
afforded the following time commitments from the City.   

 
A. Initial inspection – contractor must inform the City of Austin 

construction inspector assigned to the project in writing that all 
stormdrain infrastructure for the project has been completed 
according to the permit and is ready for inspection.  The inspector 
will then notify the Watershed Protection Department (WPD) in 
writing that the all of the stormdrain infrastructure for the project 
has been completed and is ready for inspection.  The WPD is 
allowed 15-days to complete inspection from written notification by 
the inspector.  The outcome of this item does not impact the one-
year warranty requirements.   

 
B. Video re-inspection by the contractor for deficient installed 

stormdrain infrastructure.  The contractor must submit the video 
inspection data as defined in this specification to the City of Austin 
construction inspector assigned to the project along with a written 
letter of transmittal certified by a professional engineer stating that 
all identified stormdrain infrastructure installation deficiencies for 
the project have been corrected.  The inspector will then notify the 
Watershed Protection Department (WPD) in writing and convey the 
video inspection data to the WPD.  The WPD is allowed 15-days to 
complete review of the data from the date of delivery by the 
inspector.   

 
(27) Pressure Pipe Hydrostatic Testing 

After the pipe has been installed and backfilled and all service laterals, fire 
hydrants and other appurtenances installed and connected, a pressure test, 
followed by a leakage test, will be conducted by the City. The City will furnish the 
pump and gauges for the tests. The Contractor shall be present and shall furnish 
all necessary assistance for conducting the tests. The specified test pressures will 
be based on the elevation of the lowest point of the line or section under test. 
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Before applying the specified test pressure, all air shall be expelled from the pipe. If 
permanent air vents are not located at all high points, the Contractor shall install 
corporation cocks at such points. 

All drain hydrant and fire hydrant leads, with the main 6-inch gate valve open and 
the hydrant valve seats closed and nozzle caps removed, shall be included in the 
test. 

(a) Pressure Test 

The entire project or each valved section shall be tested, at a constant 
pressure of 200 psi for a sufficient period (approximately 10 minutes) to 
discover defective materials or substandard work. The Contractor assumes 
all risks associated with testing against valves. Repairs shall be made by the 
Contractor to correct any defective materials or substandard work.  The 
Contractor shall pre-test new lines before requesting pressure tests by City 
Forces. The Contractor shall have new lines pressurized to a minimum of 100 
psi, on the date of testing, prior to arrival of City Forces. 

(b) Leakage Test 

A leakage test will follow the pressure test and will be conducted on the entire 
project or each valved section. The Contractor assumes all risks associated 
with testing against valves. The leakage test shall be conducted at 150 psi for 
at least 2 hours. The test pressure shall not vary by more than ±5 psi for the 
duration of the test. 

(1) Allowable Leakage 

Leakage shall be defined as the quantity of water that must be 
supplied into any test section of pipe to maintain the specified 
leakage test pressure after the air in the pipeline has been 
expelled and the pipe has been filled with water. 

No pipe installation will be accepted if leakage exceeds the 
amount given by the following formula:  

Allowable leakage (gal / hr) = [L × D] ÷ 10,875 

Where L = length of pipe tested, in feet 

D = nominal pipe diameter, in inches, as marked on the pipe 

(2) Location and Correction of Leakage 

If such testing discloses leakage in excess of this specified 
allowable, the Contractor, at the Contractor’s expense, shall 
locate and correct all defects in the pipeline until the leakage is 
within the indicated allowance. 
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All visible leakage in pipe shall also be corrected by Contractor at 
the Contractor’s expense. 

(28) Service Charges for Testing 

Initial testing performed by City forces for the Contractor will be at the City's 
expense. Retesting, by City forces, of Contractor's work that fails initial testing will 
be at the Contractor's expense. The City’s charge for retests will be $265.00, plus 
$50.00 for each hour over four hours.  On City-funded projects, the charges 
incurred by the City for retesting will be deducted from funds due the Contractor. 
On non-City-funded projects, the charges incurred by the City for retesting will be 
billed to the Contractor. The City will withhold acceptance of the Contractor's work 
until the Contractor has paid the City for the retesting costs. 

(29) Disinfection of Potable Water Lines 

(a) Preventing Contamination 

The Contractor shall protect all piping materials from contamination during 
storage, handling and installation. Prior to disinfection, the pipeline interior 
shall be clean, dry and unobstructed. All openings in the pipeline shall be 
closed with watertight plugs when pipe laying is stopped at the close of the 
day’s work. 

(b) Cleaning 

Prior to disinfection the Contractor shall clean the pipeline to remove foreign 
matter.  For pipelines 16” in diameter or smaller, cleaning shall consist of 
flushing the pipeline. For pipelines greater than 16” in diameter, cleaning shall 
be performed by operating hydrants and blow-offs located at low points in the 
pipeline, or by mechanical means (sweeping or pigging. Water for the Work 
shall be metered and furnished by the Contractor in accordance with Section 
01500 of the Standard Contract Documents. 

(c) Procedure and Dosage 

The Contractor, at its expense, will supply the test gauges and the Sodium 
Hypochlorite conforming to ANSI/AWWA B300, which contains approximately 
5 percent to fifteen percent available chlorine, and will submit for approval a 
written plan for the disinfection process. Calcium Hypochlorite conforming to 
ANSI/AWWA B300, which contains approximately 65 percent available 
chlorine by weight, may be used in granular form or in 5 g tablets for 16” 
diameter or smaller lines, if it is included as part of the written plan of 
disinfection that is approved by the City of Austin. The Contractor, at its 
expense, shall provide all other equipment, supplies and the necessary labor 
to perform the disinfection under the general supervision of the City. 

One connection to the existing system will be allowed with a valve arranged 
to prevent the strong disinfecting dosage from flowing back into the existing 
water supply piping. The valve shall be kept closed and locked in a valve box 
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with the lid painted red. No other connection shall be made until the 
disinfection of the new line is complete and the water samples have met the 
established criteria.  The valve shall remain closed at all times except when 
filling or flushing the line and must be staffed during these operations. 
Backflow prevention in the form of a reduced pressure backflow assembly 
must be provided if the valve is left unattended. The new pipeline shall be 
filled completely with disinfecting solution by feeding the concentrated 
chlorine and approved water from the existing system uniformly into the new 
piping in such proportions that every part of the line has a minimum 
concentration of 50 mg/liter available chlorine. 

The disinfecting solution shall be retained in the piping for at least 24 hours 
and all valves, hydrants, services, stubs, etc. shall be operated so as to 
disinfect all their parts. After this retention period, the water shall contain no 
less than 25 mg/liter chlorine throughout the treated section of the pipeline. 

For pipelines larger than 16” in diameter, the Contractor may use the AWWA 
C-651 “Slug Method” for disinfecting the pipeline.  Chlorine shall be fed at a 
constant rate and at a sufficient concentration at one end of the pipeline to 
develop a slug of chlorinated water having not less than 100 mg/liter of free 
chlorine.  The Contractor shall move the slug through the main so that all 
interior surfaces are exposed to the slug for at least three (3) hours.  The 
chlorine concentration in the slug shall be measured as it moves through the 
pipeline.  If the chlorine concentration drops below 50 mg/liter, the Contractor 
shall stop the slug and feed additional chlorine to the head of the slug to 
restore the chlorine concentration to at least 100 mg/liter before proceeding.  
As the slug flows past fittings and valves, related valves and hydrants shall 
be operated so as to disinfect appurtenances and pipe branches. 

Unless otherwise indicated, all quantities specified herein refer to 
measurements required by the testing procedures included in the current 
edition of “Standard Methods”.  The chlorine concentration at each step in the 
disinfection procedure shall be verified by chlorine residual determinations. 

(d) Final Flushing 

The heavily chlorinated water shall then be carefully flushed from the potable 
water line until the chlorine concentration is no higher than the residual 
generally prevailing in the existing distribution system. Proper planning and 
appropriate preparations in handling, diluting, if necessary, and disposing of 
this strong chlorine solution is necessary to insure that there is no injury or 
damage to the public, the water system or the environment. The plans and 
preparations of the Contractor must be approved by the City before flushing 
of the line may begin. Additionally the flushing must be witnessed by an 
authorized representative of the City. 

Approval for discharge of the diluted chlorine water or heavily chlorinated 
water into the wastewater system must be obtained from the Austin Water 
Utility. The line flushing operations shall be regulated by the Contractor so as 
not to overload the wastewater system or cause damage to the odor feed 
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systems at the lift stations. The City shall designate its own representative to 
oversee the work.  

Daily notice of line discharging must be reported to the Austin Water Utility 
Dispatch office. 

(e) Bacteriological Testing 

After final flushing of the strong disinfecting solution, two (2) sets of water 
samples from the line, that are taken at least twenty-four (24) hours apart, will 
be tested for bacteriological quality by the City and must be found free of 
coliform organisms before the pipeline may be placed in service. Each set 
shall consist of one (1) sample that is drawn from the end of the main and 
additional samples that are collected at intervals of not more than 1000 feet 
along the pipeline. All stubs shall be tested before connections are made to 
existing systems. 

The Contractor, at its expense, shall install sufficient sampling taps at proper 
locations along the pipeline. Each sampling tap shall consist of a standard 
corporation cock installed in the line and extended with a copper tubing 
gooseneck assembly. After samples have been collected, the gooseneck 
assembly may be removed and retained for future use. 

Samples for bacteriological analysis will only be collected from suitable 
sampling taps in sterile bottles treated with sodium thiosulfate. Samples shall 
not be drawn from hoses or unregulated sources. The City, at its expense, 
will furnish the sterile sample bottles and may, at its discretion, collect the test 
samples with City personnel. 

If the initial disinfection fails to produce acceptable sample test results, the 
disinfection procedure shall be repeated at the Contractor’s expense. Before 
the piping may be placed in service, two (2) consecutive sets of acceptable 
test results must be obtained. 

An acceptable test sample is one in which: (1) the chlorine level is similar to 
the level of the existing distribution system; (2) there is no free chlorine and 
(3) total coliform organisms are absent. An invalid sample is one, which has 
excessive free chlorine, silt or non-coliform growth as defined in the current 
issue of the "Standards Methods.” If unacceptable sample results are 
obtained for any pipe, the Contractor may, with the concurrence of the 
Inspector, for one time only flush the lines and then collect a second series of 
test samples for testing by the City. After this flushing sequence is completed, 
any pipe with one or more failed samples must be disinfected again in 
accordance with the approved disinfection procedure followed by appropriate 
sampling and testing of the water. 

The City of Austin Water Quality Laboratory will notify the assigned City of 
Austin Inspector in writing of all test results. The Inspector will subsequently 
notify the Contractor of all test results. The Water Quality Laboratory will not 
release test results directly to the Contractor. 
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(30) Cleanup and Restoration 

It shall be the Contractor's responsibility to keep the construction site neat, clean 
and orderly at all times. Cleanup shall be vigorous and continuous to minimize 
traffic hazards or obstructions along the streets and to driveways. Trenching, 
backfill, pavement repair (as necessary), and cleanup shall be coordinated as 
directed by the City. The E/A will regulate the amount of open ditch and may halt 
additional trenching if cleanup is not adequate to allow for orderly traffic flow and 
access. 

Materials at the site shall be stored in a neat and orderly manner so as not to 
obstruct pedestrian or vehicular traffic. All damaged material shall be removed from 
the construction site immediately and disposed of in a proper manner. All surplus 
excavated materials shall become the property of the Contractor for disposal at the 
Contractor’s expense. After trenching, the Contractor shall immediately remove all 
excavated materials unsuitable for or in excess of, backfill requirements. 
Immediately following the pipe laying Work as it progresses, the Contractor shall 
backfill, grade and compact all excavations as provided elsewhere. The backfill 
placed at that time shall meet all compaction test requirements. The Contractor 
shall immediately clean up and remove all unused soil, waste and debris and 
restore all surfaces and improvements to a condition equal or superior to that 
before construction began and to an appearance which complements the 
surroundings. The Contractor shall grade and dress the top 6 inches of earth 
surfaces with soil or other material similar and equal to the surrounding, fill and 
smooth any visible tracks or ruts, replace and re-establish all damaged or disturbed 
turf or other vegetation and otherwise make every effort to encourage the return of 
the entire surface and all improvements to a pleasant appearance and useful 
condition appropriate and complementary to the surroundings and equal or similar 
to that before construction began. 

Placement of the final lift of permanent pavement, if a pavement is required, shall 
begin immediately after all testing of each segment of piping is satisfactorily 
completed. 

510.4  Measurement 

Pipe will be measured by the linear foot for the various types, sizes and classes. Parallel 
lines will be measured individually. 

Where a line ties into an existing system, the length of the new line will be measured 
from the visible end of the existing system at the completed joint. Unless otherwise 
indicated, the length of water, reclaimed, and wastewater lines will be measured along 
pipe horizontal centerline stationing through fittings, valves, manholes, and other 
appurtenances. 

Ductile iron fittings, whether standard mechanical joint or integral factory restrained joint 
type, will be measured by the ton and paid for in accordance with the schedule in 
Standard Products List WW-27C. Bolts, glands and gaskets will not be measured for 
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payment. Steel cylinder concrete pipe fittings and welded steel pipe fittings will not be 
measured separately and are included in the unit price for the respective pipe bid items. 

Factory restrained joint pipe meeting the requirements of Standard Products List WW-
27F will be measured by the linear foot. The estimated quantity on the bid form is only 
for restrained joint pipe having integral mechanically restrained joints. 

Connecting a new water, wastewater, or reclaimed water service to an existing, 
comparable type of private service will be measured by each connection. Service pipe 
from the main to the service connection will be measured by the linear foot. 

The Contractor shall be responsible for removing and treating ground water flowing into 
a trench up to a baseline flow rate of 350 gpm of sustained flow for each mainline open 
trench (no more that 300 linear feet open trench per work zone segment is allowed at 
one time). This baseline flow rate is not a prediction of ground water conditions to be 
expected on the Project. Rather, it establishes contract terms regarding the quantity of 
ground water for which the contractor is responsible without extra or separate 
compensation. The flow rate must exceed 350 gpm continuously for at least 4 
consecutive hours to be considered sustained flow. It is expected that trench dewatering 
for this baseline rate may be accomplished with a single 3-inch trash-type pump per 
open trench; however, measured flow rate, not pump size, type or characteristics shall 
be used to determine if the baseline rate has been exceeded. Flow rate shall be 
determined by measurements made at the discharge point of the water treatment 
facilities. Surface storm water flowing into a trench shall be the Contractor's 
responsibility to remove and treat without compensation, regardless of inflow rate or 
volume. 

Adjustment of elevations during construction resulting in changes in flow line elevations 
of plus or minus two feet or less will not be considered for credit or additional 
compensation and no measurement for payment will be made. 

Stormwater pipe will be measured along the slope of the pipe. Where drainage pipe ties 
into inlets, headwalls, catch basins, manholes, junction boxes or other structures that 
length of pipe tying into the structure wall will be included for measurement but no other 
portion of the structure length or width will be so included. 

Excavation and backfill, when included as pipe installation will not be measured as such 
but shall be included in the unit price bid for constructing pipe and measured as pipe 
complete in place including excavation and backfill. 

When pay items are provided for the other components of the system, measurement will 
be made as addressed hereunder. 

Video inspection of newly installed box culverts and storm drain pipe will be measured 
per linear foot of pipe videoed. 
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510.5  Payment 

Payment for pipe, measured as prescribed above, will be made at the unit price bid per 
linear foot for the various sizes of pipe, of the materials and type indicated, unless 
unstable material is encountered or trench excavation and backfill is bid as a separate 
item. 

The concrete seal, foundation rock or coarse aggregate when used as directed in 
unstable material will be paid for at the unit price bid per cubic yard, which shall be full 
payment for all excavation and removal of unsuitable material and furnishing, placing 
and compacting the foundation rock, coarse aggregate or other approved material all 
complete in place. 

Excavation and backfill, when included as a separate pay item, will be paid for by Pay 
Item No. 510-E or 510-F. 

No separate payment will be made for dewatering a trench with ground water inflow of 
less than the baseline rate of 350 gpm of sustained flow as described above. Dewatering 
of those trenches shall be included in the contract unit price of the Pipe pay item. 
Payment for dewatering a trench with ground water inflow exceeding 350 gpm of 
sustained flow shall be agreed by change order. Dewatering of bore pits shall be 
included in the contract unit price for Bore Entry Pit or Exit Pit regardless of inflow rate or 
volume unless specified otherwise in the bid item for Bore Entry Pit or Exit Pit. 

(1) Pipe 

Payment for pipe, measured as prescribed above, will be made at the unit price bid 
per linear foot complete-in-place as designed and represented in the Drawings and 
other Contract documents. Restrained joint pipe meeting the requirements of 
Standard Products List WW-27F will be paid for separately at the unit price bid per 
linear foot.  Unless otherwise provided herein, as separate pay item(s), the bid 
price per linear foot of pipe shall include the following: 

clearing 

constructing any necessary embankment 

excavation  

disposal of surplus or unusable excavated material 

furnishing, hauling and placing pipe 

field constructed joints, collars, temporary plugs, caps or bulkheads 

all necessary lugs, rods or braces 

pipe coatings and protection 
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connections to existing systems or structures, concrete blocking and thrust blocks 
and restrained joints 

preparing, shaping, pumping for dewatering, and shoring of trenches 

bedding materials 

backfill materials 

hauling, placing and preparing bedding materials 

particle migration measures 

hauling, moving, placing and compacting backfill materials  

temporary pavement repairs and maintenance 

temporary and permanent removal and replacement of pavement, curb, drainage 
structures, driveways, sidewalks and any other improvements damaged or 
removed during construction 

cleanup 

vertical stack on deep wastewater services 

all other incidentals necessary to complete the pipe installation as indicated. 

pipe joint restraint devices, where specified or allowed, meeting Standard Products 
Lists WW-27A or WW-27G . 

No separate payment will be made for thrust restraint measures. 

Steel cylinder concrete pipe fittings and welded steel pipe fittings will not be paid 
for separately. These will be including in the unit price bid for the bid item Pipe. 

(2) Concrete Cradles and Seals 

When called for in the Bid, concrete cradles and seals will be paid for at the unit 
Contract price bid per linear foot for the size of pipe specified, complete in place. 

(3) Concrete Retards 

When called for in the Bid, Concrete retards will be paid under Item No. 593S, 
“Concrete Retards". 

(4) Boring or Jacking 

When called for in the Bid, boring or jacking will be paid under Item 501S, "Jacking 
or Boring Pipe”. 

(5) Wet Connections to Water Mains 
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When called for in the bid, wet connections will be paid at the unit price bid per 
each, complete in place, according to the size of the main that is in service and 
shall be full compensation for all Work required to make the connection and place 
the pipe in service. (See subsection 510.3 ‘Construction Methods’ part (24) (b) 
‘Wet Connections to Existing Water System’). 

(6) Fittings  

Ductile iron fittings, furnished in accordance with these specifications, will be paid 
for at the unit price bid per ton, complete in place, according to the schedule of 
weights in Standard Products List WW-27C. Bolts, glands, and gaskets will not be 
paid for separately and shall be included in the contract unit price for fittings. 

(7) Concrete Trench Cap and Encasement 

Where the distance between the top of the concrete encasement and the top of the 
trench cap is less than 36 inches, the concrete cap and encasement shall be 
poured as one unit and paid for under this bid item at the Contract price bid per 
linear foot. When the distance above is greater than 36 inches or when the trench 
cap is placed separately, the trench cap shall be paid for as a separate item, per 
linear foot, complete in place. 

(8) Cement-Stabilized Backfill 

Cement-stabilized backfill will be paid for at the unit price bid per linear foot and 
shall be full payment to the Contractor for furnishing and installing the required 
material, mixed, placed and cured complete in place. 

(9) Concrete Encasement  

When called for in the Bid, Concrete Pipe Encasement will be paid under Item No. 
505S, “Encasement and Encasement Pipe". 

(10) Pressure Taps 

Pressure taps will be paid for at the unit price bid, complete in place, according to 
the size tap made and the size main tapped and shall be full payment for furnishing 
all necessary materials, including tapping sleeve and valve, making the tap, testing 
and placing the connection in service. 

(11) Excavation Safety Systems 

When called for in Bid, Trench Safety Systems shall conform to Item No. 509S, 
"Excavation Safety Systems". 

(12) Connecting a New Water, Wastewater, or Reclaimed Water Service to an existing, 
comparable type of private service will be paid for at the unit price bid, complete in 
place, according to the size of new service and size of existing private service, and 
shall be full payment for furnishing and installing all necessary materials, such as 
cleanouts, pipe, couplings, and fittings, and including excavation and backfill. 
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(13) Video Inspection 
 

Video Inspection of Newly Installed Box Culverts and Storm Drain Pipe will be paid 
for at the unit price bid per linear foot and shall be full payment for all labor, 
equipment, and materials required for video inspection per this specification, 
including all submittals of CD/DVD as required. 

Payment, when included as a Contract pay item, will be made under one of the 
following: 

Pay Item No. 510-AR 
__Dia. 

Pipe, __Dia. _____Type (all depths), 
including Excavation and Backfill 

Per Linear Foot.

Pay Item No. 510-
ARRJ-__Dia.: 

Factory Restrained Joint Pipe, __Dia. 
Class____ Ductile Iron, (all depths) 
including Excavation and Backfill 

Per Linear Foot.

Pay Item No. 510-
BR___x___Dia.: 

Connecting New_____Service to 
Existing Private Service (____Dia. New 
Service to ____Dia. Private Service) 

Per Each. 

Pay Item No. 510 - CR: Pipe Excavation, ____Ft. Width Per Linear Foot.

Pay Item No. 510 - DR: Pipe Trench Backfill, ____Ft. Width Per Linear Foot.

Pay Item No. 510 - ER: Concrete Seal or Cradle, ____Dia.  Pipe Per Linear Foot.

Pay Item No. 510 - FR: Concrete Trench Cap, ____Ft. Width Per Linear Foot.

Pay Item No. 510 - GR: Concrete Cap and Encasement, 
____Dia. Pipe 

Per Linear Foot.

Pay Item No. 510 - HR: Cement Stabilized Backfill, ___Dia. Pipe Per Linear Foot.

Pay Item No. 510 - 
IR___x___Dia.: 

Pressure Taps, ___ Dia. X ___ Dia. Per Each. 

Pay Item No. 510 - 
JR___x___Dia.: 

Wet Connections, ___ Dia. x ___ Dia. Per Each. 

Pay Item No. 510 - KR: Ductile Iron Fittings Per Ton. 

Pay Item No. 510-
ASD___Dia.: 

Pipe, __Dia.     Type (all depths), 
including Excavation and Backfill 

Per Linear Foot.

Pay Item No. 510-CSD: Pipe Excavation, ____Ft. Width Per Linear Foot.

Pay Item No. 510-DSD: Pipe Trench Backfill, ____Ft. Width Per Linear Foot.

Pay Item No. 510-ESD: Concrete Seal or Cradle, ____Dia.  Pipe Per Linear Foot.

Pay Item No. 510-FSD: Concrete Trench Cap, ____Ft. Width Per Linear Foot.
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Pay Item No. 510-GSD Concrete Cap and Encasement, __Dia. 
Pipe   

Per Linear Foot.

Pay Item No. 510-HSD: Cement Stabilized Backfill, ___Dia. Pipe Per Linear Foot.

Pay Item No. 510-
AW___Dia.: 

Pipe, __Dia.     Type (all depths), 
including Excavation and Backfill 

Per Linear Foot.

Pay Item No. 510-
AWRJ___Dia.: 

Factory Restrained Joint Pipe, ___Dia., 
Class____ Ductile Iron, (all depths) 
including Excavation and Backfill 

Per Linear Foot.

Pay Item No. 510-
BW___x___Dia.: 

Connecting New_____Service to 
Existing Private Service (____Dia. New 
Service to ____Dia. Private Service) 

Per Each. 

Pay Item No. 510-CW: Pipe Excavation, ____Ft. Width Per Linear Foot.

Pay Item No. 510-DW: Pipe Trench Backfill, ____Ft. Width Per Linear Foot.

Pay Item No. 510-EW: Concrete Seal or Cradle, ____Dia.  Pipe Per Linear Foot.

Pay Item No. 510-FW: Concrete Trench Cap, ____Ft. Width Per Linear Foot.

Pay Item No. 510-GW: Concrete Cap and Encasement, __Dia. 
Pipe 

Per Linear Foot.

Pay Item No. 510-HW: Cement Stabilized Backfill, ___Dia. Pipe Per Linear Foot.

Pay Item No. 510-
IW___x___Dia. 

Pressure Taps, ___ Dia. X ___ Dia. Per Each. 

Pay Item No. 510-
JW___x___Dia.: 

Wet Connections, ___ Dia. x ___ Dia. Per Each. 

Pay Item No. 510-KW: Ductile Iron Fittings Per Ton. 

Pay Item No. 510-
AWW___Dia.: 

Pipe, __Dia. ___Type (all depths), 
including Excavation and Backfill 

Per Linear Foot.

Pay Item No. 510-
AWWRJ___Dia. 

Factory Restrained Joint Pipe, ___Dia., 
Class Ductile Iron, (all depths) including 
Excavation and Backfill 

Per Linear Foot.

Pay Item No. 510-
BWW___x___Dia.: 

Connecting New_____Service to 
Existing Private Service (____Dia. New 
Service to ____Dia. Private Service) 

Per Each. 

Pay Item No. 510-
CWW: 

Pipe Excavation, ____Ft. Width Per Linear Foot.

Pay Item No. 510- Pipe Trench Backfill, ____Ft. Width Per Linear Foot.
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DWW: 

Pay Item No. 510-
EWW: 

Concrete Seal or Cradle, ____Dia.  Pipe Per Linear Foot.

Pay Item No. 510-FWW: Concrete Trench Cap, ____Ft. Width Per Linear Foot.

Pay Item No. 510-
GWW: 

Concrete Cap and Encasement, _Dia. 
Pipe 

Per Linear Foot.

Pay Item No. 510-
HWW: 

Cement Stabilized Backfill, ___Dia. Pipe Per Linear Foot.

Pay Item No. 510-
KWW: 

Ductile Iron Fittings Per Ton. 
 

Pay Item No. 510-
VIDEO 

Video Inspection of Newly Installed Box 
Culverts and Storm Drain Pipe 

Per Linear Foot. 

An “R” after the pay item indicates the use for reclaimed water. 

An “SD” after the pay item indicates the use for storm drain. 

A "W" after the pay item indicates the use for water. 

A "WW" after the pay item indicates the use for wastewater. 

 

End 

Applicable References: 

Standard Specifications Manual:  Item Nos. Ref: 102S, 210S, 402S, 403S, 501S, 505S, 
506, 507S, 509S, 593S, 601S, 604S 

Standards Manual:  Standard Detail Nos. 510S-1, (520 - series). 

Design Criteria Manuals: Utilities Criteria Manual, Section 5. 
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Item No.  511S 
Water Valves 

511S.1  Description 

This item shall govern the valves furnished and installed as indicated on the Drawings.  Unless 
otherwise indicated on the Drawings, all valves 4 inches (102 mm) and larger shall be AWWA-
type valves of suitable design and fully equipped for service buried in the earth, without need for 
further modification and shall be wrapped with 8-mil (0.2 mm) polyethylene film with all edges and 
laps securely taped to provide a continuous wrap.  For reclaimed water piping, the polyethylene 
film shall be purple. Where not indicated, the Contractor may use valves with any type end-joint 
allowed for fittings of the pipe class being used.  Unless otherwise indicated on the Drawings, all 
valve stems shall be adjusted to situate the operating nut not more than 24 inches (0.6 meters) 
below the proposed ground or paving surface of the finished project. Laydown valves shall not be 
used unless indicated otherwise on the Drawings by call out. Standard details shall not be an 
indicator of options. 
 
This specification is applicable for projects or work involving either inch-pounds or SI units.  Within 
the text, inch-pound units are given preference followed by SI units shown within parentheses. 

511S.2   Materials 

The Contractor shall submit descriptive information and evidence that the materials and 
equipment the Contractor proposes for incorporation in the Work is of the kind and quality that 
satisfies the specified functions and quality.  The City of Austin Water and Wastewater Utility 
Standard Products Lists (SPL) are considered to form a part of these Specifications.  Contractors 
may, when appropriate, elect to use products from the SPL; however, submittal to the 
Engineer/Architect (E/A) is still required.  If the Contractor elects to use any materials from these 
lists, each product shall be completely and clearly identified by its corresponding SPL number 
when making the product submittal.  This will expedite the review process in which the E/A, and, if 
necessary, the Water and Wastewater Utility Standard Products Committee, decide whether the 
products meet the Contract requirements and the specific use foreseen by the E/A in the design 
of this engineered Project.   

 
The SPL’s should not be interpreted as being a pre-approved list of products necessarily meeting 
the requirements for a given construction Project.  Items contained in the SPL cannot be 
substituted for items shown on the Drawings, or called for in the specifications, or specified in the 
Bidding Requirements, Contract Forms and Conditions of Contract, unless approved by the E/A in 
conjunction with the Water and Wastewater Utility Standard Products Committee.  The Standard 
Product List current at the time of plan approval will govern. 
 
A)   Samples, Inspection and Testing Requirements:  

 All tests and inspections called for by the applicable standards shall be performed by the 
manufacturer.  Upon request, results of these tests shall be made available to the purchaser. 

B)  Other Requirements:  

 Each submittal shall be accompanied by: 
 

1)  Complete data covering: 
  

a).  the operator, including type and size, model number, etc.,  

b).  the name and address of the manufacturer's nearest service facility,  
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c).  the number of turns to fully open or close the valve. 
 

2)  Detailed instructions for calibrating the limit stops for open and closed positions, and  
 
3)   Any other information that may be necessary to operate and maintain the operator. 
 
4)  Complete dimensional data and installation instructions for the valve assembly 
 as it is to be installed, including the operator. 
 
5)   Complete replacement parts lists and drawings, identifying every part for both the valve 

and operator. 

511S.3  Valves 

A)  Iron-Body Gate Valves 
 

Resilient-seated gate valves for potable or reclaimed service, including tapping valves, shall 
conform to AWWA C-509 and Standard Products List item WW-282. 

Reduced-wall, resilient-seated gate valves for potable or reclaimed service, including tapping 
valves, shall conform to AWWA C-515 and Standard Products List item WW-700, 

Metal-seated gate valves for potable or reclaimed service, including tapping valves, shall 
conform to AWWA C-500 and Standard Products List item WW-132. 

 
1)  Stem Seals:  All valves shall have approved O-ring type stem seals. At least two O-rings 

shall be in contact with the valve stem where it penetrates the valve body. 
 
2)  Operation:  All valves shall have non-rising stems with a 2" (50 mm) square operating 

nut, or with a spoke type handwheel when so ordered, turning clockwise to close. 
 
3)  Gearing:  Gate valves in 24 inch (610 mm) and larger sizes shall be geared and, when 

necessary for proper bury depth and cover, shall be the horizontal bevel-geared type 
enclosed in a lubricated gear case. 

 
4)  Bypass:  Unless otherwise indicated on the Drawings, 16 inch (406 mm) and larger 

metal-seated gate valves shall be equipped with a bypass of the non-rising stem type 
which meets the same AWWA standard required for the main valve. 

 
5)  Valve Ends: Valve ends shall be push-on, flanged or mechanical joint, as indicated or 

approved. 
 

Tapping valves shall have inlet flanges conforming to MSS SP-60, with boltholes drilled 
per ANSI B16.1 Class 125. Seat rings and body casting shall be over-sized as required 
to accommodate full size cutters; the outlet end shall be constructed and drilled to allow 
the drilling machine adapter to be attached directly to the valve. 

 
6)  Gear Case: All geared valves shall have enclosed gear cases of the extended type, 

attached to the valve bonnet in a manner that makes it possible to replace the stem seal 
without disassembly and without disturbing the gears, bearing or gear lubricant. Gear 
cases shall be designed and fabricated with an opening to atmosphere so that leakage 
past the stem seal does not enter the gear case. 
 

7)  Valve Body: Double disc gate valves in 16 inch (406 mm) and larger sizes installed in the 
horizontal position shall have bronze rollers, tracks, scrapers, etc.  For reclaimed water 
valves, the body shall be manufactured in purple, factory painted purple, or field painted 
purple. 
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B)  Butterfly Valves:  
 
 Unless otherwise indicated, all valves shall conform to the current "AWWA" Standard C-504, 

"Rubber-Seated Butterfly Valves", Class 150B, except as modified or supplemented herein. 
 

1)   Functional Requirements 
 

a). Valves shall be the short body design and shall have flanged connections on both 
ends unless otherwise called for. 

 
b). Valves shall be of such design that the valve discs will not vibrate or flutter when 

operated in a throttled position. Valve discs shall be secured to the shafts by means 
of keys or pins so arranged that the valve discs can be readily removed without 
damage thereto. All keys and pins used in securing valve discs to shafts shall be 
stainless steel or monel. Valve discs shall be stainless steel or ductile iron, ASTM A 
536, Grade 65-45-12 (448-310-12); seating edge shall be stainless steel or other 
corrosion resistant material. 

 
c). Valve shafts shall be constructed of wrought stainless steel or monel. The ends of the 

shaft shall be permanently marked to indicate the position of the disc on the shaft. 
 

d). All buried valves shall have approved manufacturer's O-ring type or split V type 
"Chevron" shaft seals. When O-ring seals are used, there shall be at least two O-
rings in contact with the valve shaft where it penetrates the valve body. 

 
 On 24 inch (635 mm) and larger valves, the seat shall be completely replaceable 

and/or adjustable with common hand tools without disassembling the valve from the 
pipeline. 

 
 Rubber seats located on the valve disc shall be mechanically secured with stainless 

steel retainer rings and fasteners. 
 
e). Unless otherwise indicated, valves shall be provided with manual operators with 

vertical stems and 2 inches (50 mm) square operating nut turning clockwise to close 
and equipped with a valve disc position indicator. All keys or pins shall be stainless 
steel or monel. Buried valves shall have the valve stems extended or adjusted to 
locate the top of the operating nut no more than 24 inches (0.6 meter) below finish 
grade. 

 
f).  Unless otherwise indicated, motorized butterfly valves shall be equipped with 

230/460 volt, 3-phase reversing motor operators, extended as required to locate the 
center line of the operator shaft approximately 4 feet to 4 feet, 6 inches (1.2 to 1.4 
meters) above finish grade.  Operators shall be equipped with cast iron or malleable 
iron manual override hand wheel with a valve position indicator, local push button 
controls, lighted status/position indicator, torque and travel limit switches and all 
switches, relays and controls (except external power and signal wiring) necessary for 
both local and remote operation. 

2)  Performance Requirements 
 

a). Unless otherwise indicated, valve operators shall be sized to seat, unseat, open and 
close the valve with 150 psi (1 megapascal) shutoff pressure differential across the 
disk and allow a flow velocity of 16 feet (4.9 meters) per second past the disc in 
either direction. 

 
b). Motorized valve motors shall be capable of producing at least 140 percent of the 

torque required to operate the valves under conditions of maximum non-shock 
shutoff pressure without exceeding a permissible temperature rise of 1310F over 
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1040F ambient (55 degrees Celsius over 40 degrees Celsius ambient); they shall 
have a duty rating of not less than 15 minutes and shall be capable of operating the 
valve through 4 1/2 cycles against full unbalanced pressure without exceeding the 
permissible temperature rise. Motors shall be suitable for operating the valve under 
maximum differential pressure when voltage to motor terminals is 80 percent of 
nominal voltage. Motor bearings shall be permanently lubricated and sealed. 

 
C)  Ball Valves:  
 
 Ball valves shall be brass, bronze, stainless steel or PVC as indicated on the Drawings or 

Details or as approved by the Engineer or designated representative. 
 
D)  Air-Vacuum Release Valves 

 
1) Valves shall be combination air-release, air-vacuum units having small and large orifice 

units contained and operating within a single body or assembled unit. 
 
 The small orifice system shall automatically release small volumes of air while the pipe is 

operating under normal conditions. The large air-vacuum orifice system shall 
automatically exhaust large volumes of air while the pipe is being filled and shall permit 
immediate re-entry of air while being drained.  

 
 Valves shall be rated for at least 150 psi (1 megapascal) {maximum} normal service 

pressure. 
 
2)  Material Requirements 
 

Valve exterior bodies and covers shall be cast iron or reinforced nylon. 
 
Internal bushings, hinge pins, float guide and retaining screws, pins, etc., shall be 
stainless steel, bronze, nylon or Buna-N rubber. 
 
Orifice seats shall be Buna-N rubber. 
 
Floats shall be stainless steel, nylon or Buna-N rubber, rated at 1000 psi (6.9 
megapascals). 

 
Unless otherwise indicated, these valves shall be as included in the Standard Products 
List (SPL WW-367 for water, WW-462 for wastewater force mains). 

 
E)  Fire Hydrants 

 
All fire hydrants shall be Dry Barrel, Traffic Model (break-away), Post Type having 
Compression Type Main Valves with 5 1/4" (133 mm) opening, closing with line pressure. 
Approved models are listed on SPL WW-3 of the Water and Wastewater Utility Standard 
Products List. 

 
1) Applicable Specifications 
 
 AWWA C-502 current: "AWWA Standard for Dry-Barrel Fire Hydrants". 
 
 NFPA 1963: "National (American) Standard Fire Hose Coupling Screw Thread" and City 

of Austin 4 inch (102 mm) Fire Hose Connection Standard (Available upon request from 
the Austin Water Utility’s Standards Committee Chairperson at 972-0204). 

 
 ANSI A-21.11 current: "American National Standard for Rubber Gasket Joints for Cast 

Iron and Ductile Iron Pressure Pipe and Fittings". 
 

2)  Functional Requirements 
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 Design Working Pressure shall be 200 psi (1.38 megapascals) and a test pressure of 400 
psi (2.76 megapascals). 

 
 Inlet shall be side connection hub end for mechanical joint (ANSI A-21.11-current). Shoe 

shall be rigidly designed to prevent breakage. 
 
 Lower Barrel shall be rigid to assure above ground break at traffic feature. Bury length of 

hydrant shall be four (4) feet (1.2 meters) minimum, five (5) feet (1.5 meters) maximum 
(hydrant lead pipe may be elbowed up from main using restrained joints; flanged joints in 
lead pipes are not allowed).  Flange type connections between hydrant shoe, barrel 
sections and bonnet shall have minimum of 6 corrosion resistant bolts. 

 
Hydrant Main Valve shall be 5 1/4 inch (133 mm) I.D. Valve stem design shall meet 
requirements of AWWA C502, with Operating Nut turning clockwise to close.  Operating 
Nut shall be pentagonal, 1 1/2 inch (38 mm) point to flat at base, and 1 7/16 inches (36.5 
mm) at top and 1 inch (25 mm) minimum height.  Seat ring shall be bronze (bronze to 
bronze threading), and shall be removable with lightweight stem wrench.  Valve 
mechanisms shall be flushed with each operation of valve; there shall be a minimum of 
two (2) drain ports. 
 
Traffic Feature shall have replaceable breakaway ferrous metal stem coupling held to 
stem by readily removable type 302 or 304 stainless steel fastenings.  Breakaway flange 
or frangible lugs shall be designed to assure aboveground break. Breakaway or frangible 
bolts will not be acceptable. 
 
Outlet Nozzles shall be located approximately 18 inches (450 mm) above ground.  Each 
hydrant shall have two (2) 2 1/2 inch (63.5 mm) nozzles 180 degrees apart with National 
(American) Standard Fire Hose Coupling Screw Thread NFPA 1963 and one (1) 4 inch 
(102 mm) pumper nozzle with City of Austin standard thread–six (6) threads per inch (25 
mm) "Higbee" cut, 4.8590 inch (123.4 mm) O.D., 4.6425 inch (117.9 mm) root diameter.  
Nozzles shall be threaded or cam-locked, O-ring sealed, and shall have type 302 or 304 
stainless steel locking devices. Nozzle caps (without chains) and cap gaskets shall be 
furnished on the hydrant. The cap nut shall have the same configuration as the operating 
nut. 
 
Hydrants shall be Dry-Top Construction, factory lubricated oil or grease with the lubricant 
plug readily accessible.  The system shall be described for City approval. 

 
A blue Type II-B-B reflectorized pavement marker, conforming to Standard Specification 
Item No. 863S, shall be placed 2 to 3 feet (0.6 to 0.9 meters) offset from the centerline of 
paved streets, on the side of and in line with, all newly installed fire hydrants. 
 
Hydrant shall have double O-ring seals in a bronze stem sheath housing to assure 
separation of lubricant from water and shall have a weather cap or seal, or both, as 
approved by the Owner, to provide complete weather protection. 

 
3)  Material Requirements 
 
 All below ground bolts shall be corrosion resistant. The hydrant valve shall be Neoprene, 

90-durometer minimum.  The seat ring, drain ring, operating nut and nozzles shall be 
bronze, AWWA C-502 current, containing not over 16 percent zinc.  Break-away stem 
coupling shall be of ferrous material; its retaining pins, bolts, nuts, etc. of type 302 or 304 
stainless steel. 

 
 Coatings shall be durable and applied to clean surfaces.  Exterior surfaces above ground 

shall receive a coating of the type and color specified in the applicable version of City of 
Austin SPL WW-3.  The coating shall be applied according to coating manufacturer's 
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specifications.  Other exposed ferrous metal shall receive asphalt-based varnish, or 
approved equal, applied according to the coating manufacturer's specifications. 

 
F)  Pressure/Flow Control Valves:  
 
 All control valves to regulate pressure, flow, etc., in City lines shall be models listed in the 

City of Austin Water and Wastewater Standard Products List (SPL). 
 
G) Drain Valves:  
 
 Drain valve materials and installation shall conform to City of Austin Standard Detail No. 

511S-9A. 
 
H)  Valve Stem Extensions:  

 
Valve stem extensions shall consist of a single piece of the required length with a socket on 
one end and a nut on the other. 

511S.4  Construction Methods  

A)  Setting Valves, Drains and Air Releases  
 

Unless otherwise indicated, main line valves, drain valves and piping, air and vacuum release 
assemblies and other miscellaneous accessories shall be set and jointed in the manner 
described for cleaning, laying, and jointing pipe. 
 
Unless otherwise indicated, valves shall be set at the locations shown on the Drawings and 
such that their location does not confict with other appurtenances such as curb ramps.  Valves 
shall be installed so that the tops of operating stems will be at the proper elevation required for 
the piping at the location indicated above.  Valve boxes and valve stem casings shall be firmly 
supported and maintained, centered and aligned plumb over the valve or operating stem, with 
the top of the box or casing installed flush with the finished ground or pavement in existing 
streets, and installed with the top of the box or casing approximately 6 inches (150 mm) below 
the standard street subgrade in streets which are excavated for paving construction or where 
such excavation is scheduled or elsewhere as directed by the Engineer or designated 
representative. 
 
Drainage branches or air blowoffs shall not be connected to any sanitary sewer or submerged 
in any stream or be installed in any other manner that will permit back siphonage into the 
distribution system (see City of Austin "Standard Detail Drawings- Series 500/500S").  Every 
drain line and every air release line shall have a full sized independent gate valve flanged 
directly to the main. Flap-valves, shear gates, etc., will not be accepted. 

 
B)  Setting Fire Hydrants:  
 
 Fire hydrants shall be located in a manner to provide accessibility and in such a manner that 

the possibility of damage from vehicles or conflict with pedestrian travel will be minimized.  
Unless otherwise directed, the setting of any hydrant shall conform to the following: 

 
 Hydrants between curb and sidewalk on public streets shall be installed as shown on 

Standard 511S-17, with outermost point of large nozzle cap 6" to 18" (150 mm to 450 mm) 
behind back of curb.  Where walk abuts curb, and in other public areas or in commercial 
areas, dimension from gutter face of curb to outermost part of any nozzle cap shall be not less 
than 3 feet (0.9 meters), nor more than 6 feet (1.8 meters), except that no part of a hydrant or 
its nozzle caps shall be within 6 inches (150 mm) of any sidewalk or pedestrian ramp.  Any fire 
hydrant placed near a street corner shall be no less than 20 feet (6 meters) from the curb line 
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point of tangency. Fire hydrants shall not be installed within nine feet (2.75 meters) vertically 
or horizontally of any sanitary sewer line regardless of construction. 

 
 All hydrants shall stand plumb; those near curbs shall have the 4-inch (102 mm) nozzle facing 

the curb and perpendicular to it.  The hydrant bury mark shall be located at ground or other 
finish grade; nozzles of all new hydrants shall be approximately 18 inches (450 mm) above 
grade.  Lower barrel length shall not exceed 5 feet (1.5 meters). Barrel extensions are not 
permitted unless approved by the Engineer or designated representative.  Each hydrant shall 
be connected to the main by 6-inch (152 mm) ductile iron pipe; a 6-inch (152 mm) gate valve 
shall be installed in the line for individual shutoff of each new hydrant. 

 
Below each hydrant, a drainage pit 2 feet (0.6 meter) in diameter and 2 feet (0.6 meter) deep 
shall be excavated and filled with compacted coarse gravel or broken stone mixed with coarse 
sand under and around the bowl of the hydrant, except where thrust blocking is located (City 
of Austin Specification Item 510 and Standard Detail 510-6 and to a level 6 inches (150 mm) 
above the hydrant drain opening.   
 
The hydrant drainage pit shall not be connected to a sanitary sewer. The drain gravel shall be 
covered with filter fabric to prevent blockage of voids in the gravel by migration of backfill 
material.  The bowl of each hydrant shall be well braced against unexcavated earth at the end 
of the trench with concrete thrust blocking (taking care not to obstruct the hydrant drain holes), 
or the hydrant shall be tied to the pipe with approved metal harness rods and clamps.  The fire 
line shall be provided with joint restraint from the main line to the fire hydrant.  Hydrants shall 
be thoroughly cleaned of dirt or foreign matter before setting. 
 
Fire hydrants on mains under construction shall be securely wrapped with a poly wrap bag or 
envelope taped into place.  When the mains are accepted and placed in service the bag shall 
be removed. 

 
C) Pressure Taps: Refer to Section 510.3 (24) of Standard Specification Item Number 510, "Pipe". 
 
D)  Plugging Dead Ends 

 
Standard plugs shall be inserted into the bells of all dead ends of pipes, tees or crosses and 
spigot ends shall be capped.  All end plugs or caps shall be secured to the pipe conforming to 
Section 510.3 (22) of Standard Specification Item Number 510, "Pipe". 
 

E)  Protective Covering:  
 

 Unless otherwise indicated, all flanges, nuts, bolts, threaded outlets and all other steel 
component shall be coal tar coated and shall be wrapped with standard minimum 8-mil (0.2 
mm) low density polyethylene film or a minimum 4-mil (0.1 mm) cross laminated high-density 
polyethylene meeting ANSI/AWWA Specification C-105-current, with all edges and laps taped 
securely to provide a continuous and watertight wrap.  Repair all punctures of the polyethylene, 
including those caused in the placement of bedding aggregates, with duct tape to restore the 
continuous protective wrap before backfilling.  For reclaimed water piping, the polyethylene shall 
be purple. 

 
 

F)  Valve Box, Casing and Cover:  
 

 Stems of all buried valves shall be protected by valve box assemblies. Valve box castings shall 
conform to ASTM A 48, Class 30B.  Testing shall be verified by the manufacturer at the time of 
shipment. Each casting shall have cast upon it a distinct mark identifying the manufacturer and 
the country of origin.  Valve boxes and covers for potable water shall be round.  Valve boxes 
and covers for reclaimed water piping shall be square and shall have “Reclaimed Water” 
indicated on the lid. 
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G)  Drain Valve Installations:  

 Refer to City of Austin Standards 511S-9A. 
 
H)  Air Release Assemblies:  

 Refer to City of Austin Standards 511S-1A, 511S-1B, 511S-2A, 511S-2B, 511S-3A and 511S-3B. 
 
I)  Pressure/Flow Control Valves:  

 Assemblies shall be installed as indicated. 
 
J) Connections to Existing System:  

 Refer to Item No. 510, "Pipe" for connections to the existing system. 
 
K) Shutoffs:  

 Refer to Item No. 510, "Pipe" for shutoffs. 

511S.5  Measurement  

All types of valves will be measured per each. Fire hydrants and drain valve assemblies will be 
measured per each. Fire Hydrant barrel extensions will be measured per vertical foot (meter: 1 meter 
equals 3.28 feet). Pressure/Flow control valve assemblies and both manual and automatic air release 
assemblies will be measured per each.  Reflectorized pavement markers for identifying the location of 
newly installed fire hydrants shall be measured per each, as per Standard Specification Item No. 
863S.7.  
 
Bury depths exceeding 5.5 feet (1.68 meters) are defined as Additional Bury Depths. Additional bury 
depths will only be measured if indicated on the Drawings and identified in the Standard Contract Bid 
Form 00300U; otherwise, the unit bid price for each completed unit includes all depths. 

511S.6  Payment  

Payment shall include full compensation, in accordance with the pay item established in the bid, for 
excavation, furnishing, hauling and placing valves, drain valve assemblies, fire hydrants and barrel 
extensions including anchorage and all incidental materials and work; preparing, shaping, dewatering, 
bedding, placing and compacting backfill materials and for all other incidentals necessary to complete 
the installation, as indicated in the Drawings, complete in place.  
Payment for iron fittings and for wet connections is covered in Section 510.6 of Standard Specification 
Item 510, “Pipe". 
 
Payment for excavation safety systems is covered in Section 509S.10 of Standard Specification Item 
509S, Excavation Safety Systems. 

 
A) Valves: Valves will be paid for at the unit bid price for the size and type valve installed, including 

valve stem casing and cover, excavation and backfill, setting, adjusting to grade, anchoring in place, 
and other appurtenances necessary for proper operation. 

B) Fire Hydrants: Fire Hydrants installation shall be paid for at the unit bid price, which includes all 
necessary labor and materials to set, adjust to grade and anchor the hydrant body, barrel 
extensions, concrete block, gravel drain, and other appurtenances necessary for proper operation; 
but shall not include pipe and valve between the main line and fire hydrant base. 

C) Pressure or Flow Control Valve Assemblies: Pressure control and flow control valve assemblies will 
be paid for at the unit bid price, including box or vault, setting, adjusting to grade, anchoring in place, 
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adjusting the control device to the required conditions, providing other appurtenances necessary for 
proper operation, and placing in operation.  

D) Drain Valve Assemblies: Drain valve installation shall be paid for at the unit bid price , which includes 
all necessary labor and materials to set, adjust to grade and anchor the bends, vertical piping, blind 
flange, joint restraint devices, concrete blocking, concrete pad, and other appurtenances necessary 
for proper operation; but shall not include pipe and valve between the main line and drain valve 
buried bend. 

E) Manual Air Release Assemblies: Manual air release installations will be paid for at the unit bid price 
and shall include valves, fittings, pipe, tapping the main, box and cover, and other appurtenances 
necessary for proper operation. 

 
F)  Automatic Combination Air/Vacuum Release Valve Assembly: Automatic air-vacuum release 

assemblies will be paid for at the unit bid price and will include the main line tap or outlet, all pipe, 
valves, fittings, box or vault and cover, and other appurtenances necessary for proper operation. 

 
 G) Additional Bury Depth: Additional bury depth will be paid for at the unit bid price, which will include 

all work necessary to install units with bury depths exceeding 5.5 feet (1.68 meters).  
 

H)  Fire Hydrant Barrel Extensions: Hydrant barrel extensions will be paid for at the unit bid price which 
will include necessary hardware and rod extensions. 

 
I) Reflectorized Pavement Markers: Pavement markers will be paid for at the unit bid price, which will 

include necessary surface preparation and adhesive, as per Standard Specification Item No. 
863S.8. 

 
Payment, when included as a contract pay item, will be made under one of the following: 

Pay Item No. 511S-A:  Valves, ____________ Type, _____Diameter  Per Each. 
Pay Item No. 511S-B: Fire Hydrants (See Standard No. 511S-17) Per Each. 
Pay Item No. 511S- C: Pressure or Flow Control Valve Assemblies Per Each. 
Pay Item No. 511S- D: Drain Valve Assemblies (See Standard No. 511S-9A) Per Each. 
Pay Item No. 511S- E: Manual Air Release Assemblies, ____Diameter  Per Each. 
Pay Item No. 511S- F: Automatic Combination Air/Vacuum Release Valve Assembly, 

_______ Diameter. Per Each. 
Pay Item No. 511S- G: Additional Bury Depth  Per Vertical Foot. 

Pay Item No. 511S-H: Fire Hydrant Barrel Extensions Per Vertical Foot 

 
END 
 
SPECIFIC CROSS REFERENCE MATERIALS  

Specification 511S, “Water Valves”  
City of Austin Standard Specification Items 
Designation              Description 
Item No. 510            Pipe 
Section 510.3 (22)   Pipe Anchorage, Support and Protection 
Section 510.3(24)    Water System Connections  
City of Austin Standard Details 
Designation               Description 
511S-1A 25 mm (1”) – 76 mm (2”) Vented Air Release Valve Installation (Type I) 
511S-1B 25 mm (1”) – 76 mm (2”) Non-Vented Air Release Valve Installation (Type I) 
511S-2A         Type II - 76 mm (3”) or Larger Vented Air/Vacuum Valve Installation 
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511S-2B         Type II - 76 mm (3”) or Larger Non-Vented Air/Vacuum Valve Installation  
511S-3A                    Type III - 76mm (3”) or Larger Vented Air/Vacuum Valve Installation 
511S-3B                    Type III-76mm (3”) or Larger Non-Vented Air/Vacuum Valve Installation  
511S-9A                    Drain Valve Assembly 
511S-17                 Standard Fire Hydrant Installation  

SPECIFIC CROSS REFERENCE MATERIALS (Continued) 
Specification 511S, “Water Valves” 

 
City of Austin W/WW Standard Products 
Designation            Description 
WW-3                  Standard Products List for Fire Hydrants 
WW-132                Standard Products List for Metal-Seated Gate Valves, AWWA C-500 
WW-282                Standard Products List for Resilient-Seated Gate Valves, AWWA C-509 
WW-367               Standard Products List for Air Release Valves for Water 
WW-462               Standard Products List for Air Release/Vacuum Relief Valves for Wastewater 
WW-700                Standard Products List for Resilient-Seated Gate Valves, AWWA C-515 

  
ANSI/AWWA Standards 
Designation         Description 
A-21.11     American National Standard for Rubber Gasket Joints for  Cast Iron and                   

Ductile Iron Pressure Pipe and Fittings 
C-105                 American National Standard for Polyethylene Encasement for  Ductile-Iron 

Pipe                                             
C-500                Metal-Seated Gate Valves for Water Supply Service 
C-502         Dry-Barrel Fire Hydrants 
C-504                      Rubber-Seated Butterfly Valves 
C-509                        Resilient Seated Gate Valves for Water and Sewerage Systems 
C-515 Reduced-Wall, Resilient-Seated Gate Valves For Water Supply Service   
ASTM Standards 
Designation              Description 
ASTM A48/A48M      Specification for Gray Iron Castings 
ASTM A 536              Specification for Ductile Iron Castings  
National Fire Protection Association (NFPA) 
1963 National (American) Standard Fire Hose Coupling Screw Thread    
RELATED CROSS REFERENCE MATERIALS  

Specification 511S, “Water Valves” 
 
City of Austin Standard Specification Items 
Designation             Description 
Item No. 501S           Jacking or Boring Pipe  
Item No. 503S           Frames, Grates, Rings and Covers 
Item No. 505S       Concrete Encasement and Encasement Pipe 
Item No. 506S         Manholes 
Item No. 507S           Bulkheads 
Item No. 508S        Miscellaneous Structures and Appurtenances 
Item No. 509S           Excavation Safety Systems 
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Item No. 591S 
Riprap for Slope Protection  

591S.1  Description  

This item shall govern the excavation of all materials encountered for placing riprap, 
disposal of excess material and backfilling around the completed riprap to the grade 
indicated on the Drawings.  The work shall include all pumping and bailing, furnishing 
and placing riprap of rock or concrete in accordance with the details and to the 
dimensions indicated on the Drawings. 

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text, the inch-pound units are given preference followed by SI units 
shown within parentheses. The work conducted under this item pertains to riprap for 
protection of slopes, cuts, fills, drainage facilities and other features susceptible to 
erosion. 

591S.2   Submittals 

The submittal requirements for this specification item shall include: 
A.   The type, size, gradation, physical properties and source of rock riprap material. 

Test data for specific gravity, absorption, soundness and verification plots with 
measurements for the gradation of the rock riprap.  

B. The type, size, and source of broken concrete riprap material. 
C.     Aggregate types, gradations and physical characteristics for the Portland cement 

concrete mix, 
D.     Proposed proportioning of materials for the mortar mix,  
E.     Type, details and installation requirements for reinforcement, joint material, tie 

backs and anchors, 
F.     Description of filter fabric including characteristics, test data and manufacturer's 

recommendations for installation. 
G.     The type, size, gradation and source of granular filter material. 

591S.3   Materials  

A.     Rock  

The rock shall be suitable in all respects for the purpose intended. Rock sources 
shall be selected well in advance of the time the rock will be required and shall be 
pre-approved by the Engineer. Rock used for riprap shall be hard, durable, and 
angular in shape and consist of clean field rock or rough unhewn quarry rock as 
nearly uniform in section as practicable.  Neither the width nor the thickness of a 
single rock shall be less than one third of its length. The rocks shall be dense, 
resistant to weathering and water action, and free of overburden, spoils, shale, and 
organic material.  Shale, chalk, and limestone with shale or chalk seams shall not 
be acceptable.  Rounded rock (river rock) shall not be acceptable.   
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The rock durability shall be evaluated by visual inspection and laboratory tests for 
specific gravity, absorption, and soundness. The minimum specific gravity shall be 
2.4 (150 pounds per cubic foot) and the maximum absorption 4.2% using ASTM D 
6473 or Tex-403-A. Soundness shall be tested in accordance with ASTM D 5240 
or Tex-411-A and weight loss shall not exceed 18% after 5 cycles of magnesium 
sulfate solution, nor 14% after 5 cycles of sodium sulfate solution. 

The rock riprap material shall be provided as a gradation of larger and smaller rock 
sizes associated with a rock class or median diameter (D50) as specified in the 
drawings. Rock diameter for angular material represents the length of the 
intermediate axis of an individual rock. The material gradation shall conform to 
table below for the class sizes corresponding to the D50. The D15, D50, D85, and 
D100 are the rock sizes for which 15%, 50%, 85%, and 100% of the total sample 
are of equal size or smaller, respectively. 

Rock Riprap Gradation Table 
Rock Riprap Class 
by Median Particle 
Diameter (D50) 

D15 (in) D50 (in) D85 (in) D100 (in) 

Class Diameter 
(in) 

Min Max Min Max Min Max Max 

I 6 3.7 5.2 5.7 6.9 7.8 9.2 12.0 
II 9 5.5 7.8 8.5 10.5 11.5 14.0 18.0 
III 12 7.3 10.5 11.5 14.0 15.5 18.5 24.0 
IV 15 9.2 13.0 14.5 17.5 19.5 23.0 30.0 
V 18 11.0 15.5 17.0 20.5 23.5 27.5 36.0 
VI 21 13.0 18.5 20.0 24.0 27.5 32.5 42.0 
VII 24 14.5 21.0 23.0 27.5 31.0 37.0 48.0 
VIII 30 18.5 26.0 28.5 34.5 39.0 46.0 60.0 
IX 36 22.0 31.5 34.0 41.5 47.0 55.5 72.0 
X 42 25.5 36.5 40.0 48.5 54.5 64.5 84.0 
1. Reference: NCHRP Report 568 
2. Conversion to weight-based gradation: W = 0.0275D3Sgwhere W is rock size in 

lbs, D is diameter in inches and Sg is the specific gravity of the rock. 

Conformance of rock riprap to the gradation requirements shall be accomplished 
by field tests for rock sizes that cannot be analyzed via sieve or mechanical sorting 
machines.  Gradation field tests shall follow the equal interval test procedure in 
NCHRP Report 568, Section 3.2.3 or ASTM D 5519. Gradation test results shall be 
plotted with the acceptable range values for the specified rock class (example 
below): 
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The contractor shall provide a sample of the rock riprap material meeting the 
gradation for the size class specified.  An approved sample shall be stored onsite 
as a reference for ongoing visual inspection of additional materials supplied.  
Supplementary tests may be required for supply materials where visual inspection 
determines there may be a deviation from the required gradation. Labor, 
equipment and site location needed to assist in checking gradation shall be 
provided by the contractor at no additional cost to the owner. 

B.     Broken Concrete 

The rock used for mortar riprap may consist of broken concrete removed under the 
contract or obtained from other approved sources.  Broken concrete shall be as 
nearly uniform in section as practicable and of the sizes indicated in Section 
591S.5, "Dry Riprap". 

C.     Concrete 

Cast in place concrete shall be Class A Concrete and shall conform to Standard 
Specification Item No. 403S, "Concrete for Structures". 

D.     Grout and Mortar 

Grout and mortar shall consist of 1 part Portland Cement and 3 parts sand, 
thoroughly mixed with water.  Mortar shall have a consistency such that it can be 
easily handled and spread by trowel.  Grout shall have a consistency such that it 
will flow into and completely fill all joints. 
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E.     Reinforcement 

Reinforcement shall conform to Standard Specification Item No. 406S, "Reinforcing 
Steel".  

F.     Joints  

Premolded expansion joint material shall conform to Standard Specification Item 
No. 408, "Concrete Joint Material". 

G.     Tie Backs and Anchors 

Galvanized tie backs and anchors shall be as indicated on the Drawings. 

H.     Filter Fabric  

Filter Fabric shall conform to Standard Specification Item No. 620S, "Filter Fabric". 

I.     Granular Filter 

Aggregate used for granular filters shall conform to Standard Specification Item 
No. 403S "Concrete for Structures". 

591S.4  Construction Methods  

Prior to commencement of this work, all required erosion control and tree protection 
measures (Standard Specification Item 610S, "Preservation of Trees and Other 
Vegetation) shall be in place and utilities located and protected as set forth in the 
"General Conditions".  Construction equipment shall not be operated within the drip line 
of trees unless indicated on the Drawings.  Construction materials shall not be placed 
under the canopies of trees.  No excavation or embankment shall be placed within the 
drip line of trees until tree wells (Standard Detail Number 610S-6, "Tree Protection, Tree 
Wells") are constructed.  Spalls and small stones used to fill open joints and voids in 
rock riprap shall be rocked and wedged to provide a tight fit. 

Unsuitable excavated materials or excavation in excess of that needed for construction 
shall be known as "Waste" and shall become the Contractor’s property and sole 
responsibility to dispose of this material in an environmentally sound manner off the 
limits of the right of way at a permitted disposal site. 

All blasting shall conform to 01550, “Public Safety and Convenience.” The Contractor 
shall comply with all laws, ordinances, applicable safety code requirements, International 
Fire Code Chapter 27 “Hazardous Materials General Provisions” and Chapter 33 
“Explosives and Fireworks” and any other regulations relative to handling, storage and 
use of explosives.  In all cases, a Blasting Permit must be obtained in advance from the 
appropriate City agency. 

Areas to be protected by rock riprap shall be free of brush, trees, stumps and other 
objectionable materials and be graded to a smooth compacted surface.  All soft or 
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spongy material shall be removed and replaced with appropriate material to the depths 
shown on the plans or as directed by the engineer.  Fill Areas, unless otherwise 
specified will be compacted in accordance with 132S - Embankment.  Unacceptable 
subgrade conditions shall be reworked according to the Engineer's recommendations.  
Excavation areas shall be maintained until the riprap is placed. 

591S.5   Dry Rock Riprap 

The mass of rock riprap shall be placed as to be in conformance with the required
gradation mixtures, to the lines, grades and layers thickness that is shown on the 
drawings.   

When the riprap will be placed on an erodible soil, as determined by the Engineer or 
designated representative, a layer of geotextile filter fabric or a granular filter layer shall 
be placed, prior to placement of the riprap material.  In some cases multiple layers of 
granular filter material of varying gradations may be required.  The median rock riprap 
size (D50), rock riprap layer thickness, filter type, when applicable the number of 
granular filter layers, granular filter aggregate gradations (grade/size classification), 
granular layer thicknesses shall be specified on the plans.  The minimum granular filter 
layer thickness shall be 4 inches (102 mm).  Geotextile filter fabric shall conform to 
Standard Specification No. 620 and be installed with sufficient anchoring and overlap 
between seams according to the manufacturer's recommendations to ensure full filter 
barrier protection of the subgrade after riprap installation.  When specified on the plans a 
four (4) inch minimum thickness granular cushion layer of gravel or sand may be placed 
over the filter fabric to prevent damage the fabric during placement of rock riprap. 

Rock riprap shall be machine placed and distributed such that there will be no large 
accumulations of either larger or smaller sizes.  Placing rock riprap by dumping into 
chutes or similar methods shall not be permitted.  The rocks shall be placed in a single 
layer with close joints.  The rock riprap layer thickness shall be no less than the 
maximum stone size (D100) or 1.5 times the D50, which ever produces the greater 
thickness.  In areas exposed to flowing water the rock riprap layer thickness should be 
no less than 2.0 times the D50.  The upright axis of the rocks shall make an angle of 
approximately 90 degrees with the embankment slope.  The courses shall be placed 
from the bottom of the embankment upward, with the larger rocks being placed on the 
lower courses.  Open joints shall be filled with spalls.  Rocks shall be arranged to 
present a uniform finished top surface such that the variation between tops of adjacent 
rocks shall not exceed 3 inches (75 mm).  Rocks that project more than the allowable 
amount in the finished work shall be replaced, embedded deeper or chipped. 

591S.6  Mortared Rock Riprap 

Rock for this purpose, as far as practicable, shall be selected as to size and shape in 
order to secure fairly large, flat-surfaced rock which may be laid with a true and even 
surface and a minimum of voids.  Fifty percent of the mass rock shall be broad flat rocks, 
weighing between 100 and 150 pounds (45 and 69 kilograms) each, placed with the flat 
surface uppermost and parallel to the slope.  The largest rock shall be placed near the 
base of the slope.  The spaces between the larger rocks shall be filled with rocks of 
suitable size, leaving the surface smooth, reasonably tight and conforming to the contour 
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required on the Drawings.  In general, the rocks shall be placed with a degree of care 
that will insure plane surfaces with variation from the true plane of no more than 3 inches 
in 4 feet (no more than 60 mm per meter).  Warped and curved surfaces shall have the 
same general degree of accuracy as indicated for plane surfaces. 

Before placing mortar, the rocks shall be wetted thoroughly and as each of the larger 
rocks is placed, it shall be surrounded by fresh mortar and adjacent rocks shall be 
shoved into contact.  After the larger rocks are in place, all of the spaces or opening(s) 
between them shall be filled with mortar and the smaller rocks then placed by shoving 
them into position, forcing excess mortar to the surface and insuring that each rock is 
carefully and firmly embedded laterally.  After the work described above has been 
completed, all excess mortar forced up shall be spread uniformly to completely fill all 
surface voids.  All surface joints then shall be pointed up roughly, either with flush joints 
or with shallow, smooth raked joints. 

591S.7   Concrete Riprap  

Concrete for riprap shall be placed as indicated on the Drawings or as directed by the 
Engineer or designated representative.  Unless otherwise indicated on the Drawings, 
concrete riprap shall be reinforced using wire or bar reinforcement. 

Concrete shall be Class A or as indicated otherwise on the Drawings and shall conform 
to Standard Specification Item No. 403S, "Concrete for Structures". 

When welded wire reinforcement is indicated, it shall be a minimum of 6 x 6 W1.4 x 
W1.4 (150 x 150 MW9 x MW9) with a minimum lap of 6 inches (150 mm) at all splices.  
At the edge of the riprap, the wire fabric shall not be less than 1 inch (25 mm) nor more 
than 3 inches (75 mm) from the edge of the concrete and shall have no wires projecting 
beyond the last member parallel to the edge of the concrete. 

When bar reinforcement is used, the sectional area of steel in each direction shall not be 
less than the sectional area of the wire fabric described above.  The spacing of bar 
reinforcement shall not exceed 18 inches (450 mm) in each direction and the distance 
from the edge of concrete to the first parallel bar shall not exceed 6 inches (150 mm). 

Reinforcement shall be supported properly throughout the placement to maintain its 
position approximately equidistant from the top and bottom surface of the slab. 

Unless otherwise noted, expansion joints of the size and type indicated on the Drawings 
shall be provided at intervals not to exceed 40 feet (12.2 meters) and shall extend the 
full width and depth of the concrete.  Marked joints shall be made 3/8 inch (9.5 mm) 
deep at 10 foot (3 meter) intervals. All joints shall be perpendicular and at right angles to 
the forms unless otherwise indicated on the Drawings. 

Slopes and bottom of the trench for toe walls shall be compacted and the entire area 
sprinkled before the concrete is placed. 

After the concrete has been placed, consolidated and shaped to conform to the 
dimensions indicated on the Drawings and has set sufficiently to avoid slumping, the 
surface shall be finished with a wooden float to secure a reasonably smooth surface. 
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Immediately following the finishing operation, the riprap shall be cured conforming to 
Standard Specification Item No. 410S, "Concrete Structures". 

591S.8   Pneumatically Placed Concrete Riprap, Type I and Type II  

Pneumatically placed concrete for riprap shall be placed as indicated on the Drawings or 
as established by the Engineer or designated representative.  Pneumatically placed 
concrete shall conform to Standard Specification Item No. 404S, "Pneumatically Placed 
Concrete".  Reinforcement shall conform to the details indicated on the Drawings and 
Standard Specification Item No. 406S, "Reinforcing Steel".  Reinforcement shall be 
supported properly throughout placement of concrete.  All subgrade surfaces shall be 
moist when concrete is placed. 

The surface shall be given a wood float finish or a gun finish as indicated on the 
Drawings. 

The strength and design of Pneumatically Placed Concrete Riprap shall be either Type I 
or if indicated, Type II conforming to Standard Specification Item No. 404S, 
"Pneumatically Placed Concrete". 

Immediately following the finishing operation, the riprap shall be cured conforming to 
Standard Specification Item No. 410S, "Concrete Structures". 

591S.9   Measurement  

Measurement of acceptable riprap will be made on the basis of the (a) area in square 
yards (square meters: 1 square meter equals 1.196 square yards) indicated on the 
Drawings, complete in place or (b) the volume of concrete placed in cubic yards (cubic 
meters: 1 cubic meters equals 1.308 cubic yards), complete in place as indicated on the 
Drawings for the thickness specified. 

Concrete toe walls will not be measured separately but shall be included in the unit price 
bid for riprap of the type with which it is placed. 

591S.10  Payment  

The riprap quantities, measured as provided above, will be paid for at the unit bid prices 
per square foot or per cubic yard as indicated for riprap of the various classifications.  
The Unit Bid Price shall include full compensation for furnishing, hauling and placing all 
materials, including toe walls, geotextile filter fabric, granular filter material, granular 
cushion, reinforcement and premolded expansion joint material and for all labor, tools, 
equipment and incidentals necessary to complete the work. 

Payment for excavation of toe wall trenches and for all necessary excavation below 
natural ground or the bottom of excavated drainage channels will be included in the unit 
bid price for riprap.  Excavation, grading and fill materials required to shape drainage 
channels shall not be included in the unit bid price for riprap. 
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Payment for excavation required for shaping of slopes for riprap shall be included in the 
unit bid price for riprap, except for the situation when the header banks upon which the 
riprap is to be placed are built by prior contract.  In this specific case the excavation for 
shaping of slopes, will be paid for conforming to Standard Specification Item No. 401, 
"Structural Excavation and Backfill". 

Payment will be made under one of the following: 

Pay Item No. 591S-A: Dry Rock Riprap Per Square Yard. 
Pay Item No. 591S-B: Dry Rock Riprap Per Cubic Yard. 
Pay Item No. 591S-D: Mortared Rock Riprap Per Square Yard. 
Pay Item No. 591S-F: Concrete Riprap,  ___ In. Per Square Yard. 
Pay Item No. 591S-G: Concrete Riprap Per Cubic Yard. 
Pay Item No. 591S-P: Pneumatically Placed Concrete Riprap, 

__In. 
Per Square Yard. 

End 
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SPECIFIC CROSS REFERENCE MATERIALS 

Specification 591S, “Riprap for Slope Protection" 
 
 
International Fire Code 
Designation Description 
Chapter 27 Hazardous Materials 
Chapter 33 Explosives and Fireworks 
  
 
City of Austin Standard Contract Documents 
Designation Description 
01550 Public Safety and Convenience 
  
 
City of Austin Standard  Specifications 
Designation Description 
Item No. 403S Concrete for Structures 
Item No. 404S Pneumatically Placed Concrete 
Item No. 406 Reinforcing Steel 
Item No. 408 Concrete Joint Material 
Item No. 410 Concrete Structures 
Item No. 610S Preservation of Trees and Other Vegetation 
Item No. 620S Filter Fabric 
  
 
RELATED CROSS REFERENCE MATERIALS 
Specification 591S, “Riprap for Slope Protection" 
 
 
City of Austin Standard Specifications 
Designation Description 
Item No. 623S Dry Stack Rock Wall 

Engineering Design Manuals 

Federal Highway Administration, 1989, Design of Riprap Revetment, Hydraulic 
Engineering Circular HEC-11, FHWA-1P-89-016. 

National Cooperative Highway Research Program, 2006, Riprap Design Criteria, 
Recommended Specifications, and Design Criteria, NCHRP Report 568. 

United States Bureau of Reclamation, 1983, Hydraulic Design of Stilling Basins and 
Energy Dissipators, Engineering Monograph No. 25. 

U.S Department of Agriculture, 1983, Soil Conservation Service, Riprap for Slope 
Protection Against Wave Action, Technical Release No. 69, February. 
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US Army Corps of Engineers, 1994. Hydraulic Design of Flood Control Channels, US 
Army Corps of Engineers Engineer Manual EM 1110-2-1601. 
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Item No. 601S 
Salvaging and Placing Topsoil 

601S.1  Description 

This item shall govern the removal, storage and placement of approved topsoil to the 
depths and area shown on the Drawings or as directed by the Engineer or designated 
representative. 

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text and accompanying tables, the inch-pound units are given 
preference followed by SI units shown within parentheses. 

601S.2  Submittals 

The submittal requirements of this specification item shall include the test results and 
soil classification necessary for approval of material as suitable topsoil. 

601S.3  Materials 

A.     Topsoil  

1. The topsoil shall be composed of 4 parts of soil mixed with 1 part compost, 
by volume.  The compost shall meet TxDOT Specification Item 161.  The soil 
shall be locally available native soil that meets the following specifications: 
 Shall be free of trash, weeds, deleterious materials, rocks and debris. 
 100% shall pass through a 1.5-inch (38-mm) screen. 
 Soil to be a loamy material that meets the requirements of the table below 

in a accordance with the USDA textural triangle.  Soil known locally as 
“red death” is not an allowable soil.  Textural composition shall meet the 
following criteria: 

Textural Class Minimum Maximum 

Clay 5% 50% 

Silt 10% 50% 

Sand 15% 67% 

 

 An owner/engineer may propose use of onsite salvaged topsoil which 
does not meet the soil texture class required above by providing a soil 
analysis and a written statement from a qualified professional in soils, 
landscape architecture, or agronomy indicating the onsite topsoil will 
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provide an equivalent growth media and specifying what, if any, soil 
amendments are required.   

 Soil amendments shall be worked into the existing onsite topsoil with a 
disc or tiller to create a well-blended material. 

2.     All disturbed areas to be revegetated are required to provide a minimum of six 
(6) inches of topsoil. The topsoil shall be able to support the growth of 
planting (Standard Specification Item No. 608S), seeding (Standard 
Specification Item No. 604S), sodding (Standard Specification Item No. 602S) 
and native grassland seeding and planting (Standard Specification Item 
No. 609S). 

B.     Water  
Water shall be furnished by the Contractor and shall be clean and free from industrial 
wastes and other objectionable matter. 

601S.4  Sources  

The topsoil may be obtained from the right-of-way at sites of proposed excavation or 
embankment when shown on the Drawings or identified by the Engineer or designated 
representative.  The approximate quantity of acceptable topsoil to be salvaged from the 
project will be shown on the Drawings.  The topsoil may also be obtained from approved 
sources, which are located outside the right-of-way and have been secured by the 
Contractor. 

601S.5  Construction Methods 

Precautions will be maintained at all times to protect all trees in the area of construction.  
Where removal of trees is indicated on the Drawings, they shall be marked as directed 
by the Engineer or designated representative. 

Construction equipment shall not be operated nor construction materials stockpiled 
under the canopies of trees, unless otherwise indicated on the Drawings and/or 
specified in the Contract Documents.  Topsoil materials shall not be placed within the 
drip line of trees until tree wells are constructed that conform to Item No. 610S, 
"Preservation of Trees and Other Vegetation " and Standard Details 591S-1 and 610S-
6.  The source and stockpile areas shall be kept drained, insofar as practicable, during 
the period of topsoil removal 

The existing topsoil shall be removed from the area indicated on the Drawings, 
stockpiled in a windrow along the right of way or spread over an area that is ready for 
topsoil application in accordance with the Drawings or as directed by the Engineer or 
designated representative.  

Trash, wood, brush, stumps, rocks over 1 1/2 inches (37.5 mm) in size and other 
objectionable material encountered shall be removed and disposed of as directed by the 
Engineer or designated representative prior to beginning of work required by this item.  
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Grass and other herbaceous plant materials may remain.  Large clumps shall be broken 
up. 

After the grading has been completed to the required alignment, grades and cross-
sections and prior to the spreading of the salvaged topsoil, any clay or tight soil surfaces 
shall be scarified by plowing furrows approximately 4 inches (100 mm) deep along 
horizontal slope lines at 2 foot (600 mm) vertical intervals.  The spreading of the 
salvaged topsoil shall be undertaken as soon as the grading has been completed.  The 
topsoil shall be spread so as to form a cover of uniform thickness indicated.  After the 
topsoil has been placed and shaped, it shall be sprinkled and rolled to provide a suitable 
seed bed. 

601S.6  Measurement and Payment 

Salvaging, removal and/or placing topsoil materials will not be measured for payment, 
but shall be included in the unit price bid for the item of construction in which these 
activities are used. 

End 

SPECIFIC CROSS REFERENCE MATERIALS 

Specification 601S, “Salvaging and Placing Topsoil” 

 
City of Austin Standard Specification Items 

Designation Description 
Item No. 602S Sodding for Erosion Control 
Item No. 604S Seeding for Erosion Control 
Item No. 608S Planting 
Item No. 609S Native Grassland Seeding and Planting For 

Erosion Control 
Item No. 610S Preservation of Trees and Other Vegetation 
  

City of Austin Standard Details 
Designation Description 
591S-1 Dry Stack Rock Wall 
610S-6 Typical Tree Well Applications 
  

RELATED CROSS REFERENCE MATERIALS 

Specification 601S, “Salvaging and Placing Topsoil” 

 
City of Austin Standard Specification Items 

Designation Description 
Item No. 102S Clearing and Grubbing 
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Item No. 104S Removing Concrete 
Item No. 110S Street Excavation 
Item No. 111S Excavation 
Item No. 120S Channel Excavation 
Item No. 132S Embankment 
Item No. 606S Fertilizer
  

City of Austin Standard Details 
Designation Description 
610S-1 Tree Protection Fence Locations 
610S-2 Tree Protection Fence, Type B Chainlink 
610S-3 Tree Protection Fence, Type B Wood 
610S-4 Tree Protection Fence, Modified Type A 
610S-5 Tree Protection Fence, Modified Type B 
  

Texas Department of Transportation: Standard Specifications for 
Construction and Maintenance of Highways, Streets, and Bridges 

Designation Description 
Item No. 100 Preparing Right of Way 
Item No. 110 Excavation 
Item No. 160 Furnishing and Placing Topsoil 
Item No. 164 Seeding for Erosion Control 
Item No. 204 Sprinkling 
  
Texas Department of Transportation:  Manual of Testing Procedures 
Designation Description 
Tex-103-E Determination of Moisture Content of Soil 

Materials 
Tex-104-E Determination of Liquid Limit of Soils 
Tex-105-E Determination of Plastic Limit of Soils 
Tex-106-E Method of Calculating the Plasticity Index of 

Soils 
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ITEM NO. 604S - SEEDING FOR EROSION CONTROL 1-4-16  

 

604S.1 - Description  

This item shall govern the preparation of a seed bed for temporary or permanent erosion control; 
sowing of seeds; fertilizing; mulching with straw, cellulose fiber wood chips, and recycled paper mulch; and 
other management practices along and across such areas as indicated in the Drawings or as directed by 
the Landscape Architect, Engineer or designated representative.  

This specification is applicable for projects or work involving either inch-pound or SI units. Within the 
text, inch-pound units are given preference with SI units shown within parentheses.  

Source: Rule No. R161-14.29, 12-30-2014; Rule No. R161-15.14, 1-4-2016.  

604S.2 - Submittals  

The following submittal items are required in writing during construction:  

A. Identification of the seed species, source, mixture, and pure live seed (PLS) of the seed as listed 
on the analysis tags and certification tags from all seed bags. Seed calculation worksheet per 
Table 7. PLS is the percentage of seed purity multiplied by the percentage of germination, plus 
dormant seed. The analysis tag, required on all seed sold in Texas, includes information on 
quality: kind and variety of seed, lot number, percent pure live seed, percent other crop seed, 
percent inert matter, percent weed seeds, germination percentage, and date of test. The 
certification tag also verifies seed quality, an assurance of seed variety and attesting to standards 
for germination and purity. Information provided includes class of certification, kind of crop, 
variety, lot number, and name and address of the owner.  

B. If fertilizer is proposed, results of a recent soil test (6 months old or less) of the area to be seeded, 
before fertilization. Soil samples shall be collected after final grading, when topsoil has been 
placed. The test results must include soil lab recommended additions of Nitrogen (N), Phosphorus 
(P), and Potassium (K) for the type of vegetation proposed, as well as soil organic matter 
percentage and textural class.  

C. Fertilizer formulation and release rate based on a soil test (see B above). 

D. For hydromulch applications, proposed application rate of seed, type of mulch and tacking agent, 
and other relevant information. An example of the required documentation is in Table 1.  

E. Type of hydraulic seeding equipment and nozzles proposed for use. 

F. If pesticide use is proposed, an IPM plan for pest removal including pesticide label, proposed 
application rate and timing, and MSDS sheets.  

G. One gallon sample of proposed vegetative mulch. 

The following submittal items are required before Substantial Completion:  

A. For hydromulch applications, the complete hydromulch application log, including date, time and 
quantity of product units placed in the slurry tank. An example of an application log is provided in 
Table 2. This log may be requested at any time during construction by the Landscape Architect, 
Engineer, designated representative, or authorized inspector.  

B. Pesticide application tracking log. As of January 1, 2012, documentation of all outdoor pesticide 
use on city-owned properties is required to demonstrate compliance with the EPA/TCEQ 
mandated Municipal Stormwater Permit, the TPDES General Pesticide Permit, City Code, and 
the IPM program.  

http://newords.municode.com/readordinance.aspx?ordinanceid=687771&datasource=ordbank
http://newords.municode.com/readordinance.aspx?ordinanceid=750082&datasource=ordbank
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Table 1: Example of proposed hydromulch application rates  

 Hydro Slurry Unit (per acre rates)  

Hydro 
Mix  

Sheet 
No.  

Seed 
Mix  

Acres  
Seed 

(Bags/ac)  
Tackifier 

(Buckets/ac)  
Mulch 

(Bales/ac)  
Fertilizer 
(Bags/ac)  

Addl. 
Amendments 

(Bags/ac)  

1 L2 A 1.0 1 100 1000 50 5 

2 L3 A 0.5 2 200  1500 50 5 

3 L5 B 3.0 3 300  3000 50 5 

  

Table 2: Example of hydromulch application log  

      Hydro Slurry Unit (per acre rates)  

Dat
e  

Start 
Time  

Finis
h 

Time  

ac/Tan
k  

Wate
r (gal)  

Seed 
Mix  

Seed 
(Bags/ac

) 

Tackifier 
(Buckets/ac

)  

Mulch 
(Bales/ac

)  

Fertilizer 
(Bags/ac

)  

Addl. 
Amendment

s 
(Bags/ac)  

4/13 
10:3

0 
11:15 1.0 3300 A 1 100 1000 50 5 

4/17 2:00 2:30 0.5 3300 A 2 200  1500 50 5 

5/20 8:30 10:00 1.2 3300 B 3 300  3000 50 5 

     
Total

s 
6 600  5500 127 15 

  

Source: Rule No. R161-14.29, 12-30-2014; Rule No. R161-15.14, 1-4-2016.  

604S.3. - Materials  

http://newords.municode.com/readordinance.aspx?ordinanceid=687771&datasource=ordbank
http://newords.municode.com/readordinance.aspx?ordinanceid=750082&datasource=ordbank
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A. Seed. All seed must meet the requirements of the Texas Seed Law including the labeling requirements 
for showing PLS, name and type of seed, and all other required elements of the Analysis and 
Certification Tags.  

The seed furnished shall be of the previous season's crop and the date of analysis shown on 
each bag shall be within twelve (12) months of the time of delivery to the project. Each variety of 
seed shall be furnished and delivered in separate bags or containers, unless a specific mix is 
proposed for use. A sample of each variety of seed shall be furnished for analysis and testing 
when directed by the Landscape Architect, Engineer or designated representative.  

The amount of seed planted per square yard (0.84 square meters) or acre (hectare [ha]) shall be 
of the type specified in Sections 604S.5 and 604S.6.  

B. Water. Water shall be clean and free of industrial wastes and other substances harmful to the growth 
of plant material or the area irrigated.  

C. Topsoil. Topsoil shall conform to Item No. 601S.3(A).  

D. Fertilizer. The fertilizer shall conform to Item No. 606S, Fertilizer. The type and rate of fertilizer should 
be based on chemical tests of recent (no older than 6 months before application) representative site 
soil samples. Fertilizer should be applied only when plants can take them up for growth, during: 1) 
seed germination and plant establishment and 2) after plant establishment. Fertilizer shall not be 
applied within 48 hours of a potential rain event.  

E. Straw Mulch or Hay Mulch. Straw Mulch shall be oat, wheat or rice straw. Hay mulch shall be prairie 
grass, or other hay approved by the Landscape Architect, Engineer or designated representative. The 
straw or hay shall be free of Johnson grass or other noxious weeds and foreign materials. It shall be 
kept in a dry condition and shall not be moldy or rotted.  

F. Tackifier. The tackifer shall be a biodegradable tacking agent, approved by the Landscape Architect, 
Engineer or designated representative.  

G. Cellulose Fiber Mulch (Natural Wood). Cellulose Fiber Mulch shall be natural cellulose fiber mulch 
produced from grinding clean whole wood chips. The mulch shall be designed for use in conventional 
mechanical planting, hydraulic planting of seed or hydraulic mulching of grass seed, either alone or 
with fertilizers and other additives. The mulch shall be such, that when applied, the material shall form 
a strong, moisture-retaining mat without the need of an asphalt binder.  

H. Recycled Paper Mulch. Recycled paper mulch shall be specifically manufactured from post-
consumer paper and shall contain a minimum of 85% recycled paper content by weight, shall contain 
no more than 15% moisture and 1.6% ash, and shall contain no growth inhibiting material or weed 
seeds. The recycled paper mulch shall be mixed with grass seed and fertilizer (see "fertilizer" above) 
for hydro-seeding/mulching, erosion control, and a binder over straw mulch. The mulch, when applied, 
shall form a strong, moisture-retaining mat of a green color without the need of an asphalt binder.  

I. Mulch. Mulches, acting as seed coverings, can enhance seed germination and seedling 
establishment. Characteristics of ideal mulches for seeding are those that protect seeds from wind 
(drying), excessive solar radiation, high evapotranspiration rates, and erosion, while allowing 
germination and growth. Relatively coarsely shredded, weed-free vegetative mulch should be used on 
seed installations, especially in open, sunny areas. These materials shall be clean, free of foreign 
matter, and dry enough to spread evenly.  

J. Pesticide. A least toxic, integrated pest management (IPM) approach shall be used to control weeds. 
A written request for approval of weed control products and materials shall be submitted to the City of 
Austin Watershed Protection Department (ERM) IPM program coordinator for approval. Additional 
information can be found at http://www.austintexas.gov/ipm.  

Source: Rule No. R161-14.29, 12-30-2014; Rule No. R161-15.14, 1-4-2016.  

http://newords.municode.com/readordinance.aspx?ordinanceid=687771&datasource=ordbank
http://newords.municode.com/readordinance.aspx?ordinanceid=750082&datasource=ordbank
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604S.4 - Construction Methods  

A. General. The Contractor shall limit preparation of the seedbed to areas that will be seeded 
immediately. When seeding for permanent erosion control, weed species listed in Table 3 shall be 
managed by application of an appropriate herbicide and/or by physical removal by the roots before the 
seeding operation. The goal of weed management is to facilitate establishment of the permanent 
vegetative cover. Additionally, the Owner may require removal of any plant species that appears to be 
out-competing seeded or planted species during the construction period.  

Table 3: Weed List  

Weed Type  Botanical Name  Common Name  

Annual Grass Cenchrus spp.  Sandbur 

Herb Cnidoscolus texanus  Bull Nettle 

Herb Urtica spp.  Stinging Nettle 

Vine Toxicodendron radicans  Poison Ivy 

Perennial Grass Sorghum halapense  Johnson Grass 

Perennial Grass Arundo donax  Giant Cane 

Perennial Grass Phyllostachys aurea  Golden Bamboo 

Summer Annual Herb Ambrosia trifida  Ragweed 

Winter Annual Herb Rapistrum rugosum  Bastard Cabbage 

Winter Annual Herb Bromus arvensis  Japanese Brome 

Winter Annual Herb Lolium multiflorum  Annual Ryegrass 

  

B. Preparing Seed Bed. After the designated areas have been rough graded to the lines, grades and 
typical sections indicated in the Drawings or as provided for in other items of this contract and for any 
other soil area disturbed by the construction, a suitable seedbed shall be prepared. The seedbed shall 
consist of a minimum of either 6 inches (150 millimeters) of approved topsoil or 6 inches (150 
millimeters) of approved salvaged topsoil.  

The topsoil or growing medium must be prepared so that compaction is appropriate for plant growth, 
and to achieve acceptable bulk density or hydrologic function. Rippers and subsoilers may be used to 
loosen compacted soil and roughen the surface. Disks, plows and excavator attachments are good for 
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compaction reduction, roughening and incorporating amendments. If tracked machinery is used in 
seedbed preparation, cleat marks should run with the contour to prevent rills. The optimum depth for 
seeding shall be 1/8 to ¼ inch (3 to 6 millimeters).  

Water shall be gently applied as required to prepare the seedbed prior to the planting operation either 
by broadcast seeding or hydraulic planting. Seeding shall be performed in accordance with the 
requirements described below.  

C. Watering. All watering shall comply with City Code Chapter 6-4 (Water Conservation). All seeded 
areas regardless of seed type and method of seeding (e.g., broadcast, hydroseed) shall be watered 
immediately after installation. For seed germination and establishment it is important to keep the 
seedbed in a moist condition favorable for the growth of plant materials.  

Watering applications shall constantly maintain the seedbed in a moist condition favorable for the 
growth of plant materials. Watering shall continue until the plant material is at least 1½ inches (40 mm) 
in height and accepted by the Engineer or designated representative. Supplemental watering can be 
postponed immediately after a half-inch (12.5 mm) or greater rainfall on the site but shall be resumed 
before the soil dries out.  

D. Cool Season Cover Crop. From September 15 to March 1, non-native and native seeding shall 
include a cool season cover crop at the rate specified in Table 6. Cool season cover crops are not 
permanent erosion control. If installed separately from the permanently erosion control seed mix, the 
cool season cover crops shall be mowed to a height of less than one (1) inch after March 1, and the 
area shall be re-seeded at the specified seeding rate for non-native or native warm-season species 
(March 1 to September 15).  

Source: Rule No. R161-14.29, 12-30-2014; Rule No. R161-15.14, 1-4-2016.  

604S.5 - Non-Native Seeding  

A. Method A - Broadcast Seeding. The seed or seed mixture in the quantity specified shall be uniformly 
distributed over the prepared seed bed areas indicated on the Drawings or where directed by the 
Engineer or designated representative. If the sowing of seed is by hand, rather than by mechanical 
methods, the seed shall be sown in two directions at right angles to each other. If mechanical 
equipment is used, all varieties of seed, as well as fertilizer (if required), may be distributed at the same 
time, provided that each component is uniformly applied at the specified rate. After planting, the 
planted area shall be rolled with a corrugated roller of the "Cultipacker" type. All rolling of the slope 
areas shall be on the contour.  

Seed Mixture and Rate of Application for Broadcast Seeding:  

From March 1 to September 15, seeding shall be with hulled Bermuda Grass at a rate of at least 45 lbs/ac 
(5.0 kilograms per hectare) with a minimum PLS = 0.83. Fertilizer shall be applied if warranted by a soil 
test, and shall conform to Item No. 606S, Fertilizer. Bermuda grass is a warm-season grass and is therefore 
considered permanent erosion control once established.  

Method B - Hydraulic Planting. The seedbed shall be prepared as specified above and hydraulic planting 
equipment, which is capable of placing all materials in a single operation, shall be used. Information about 
hydromulching for temporary and permanent vegetation stabilization is in the Environmental Criteria Manual 
(ECM) Section 1.4.7. Hydroseeding equipment shall be clean and free of all previous seeds, fertilizer, 
mulch, or any hydroseeding products used on prior jobs.  

From March 1 to September 15.  

Hydraulic planting mixture and minimum rate of application pounds per acre or square yard (kilograms per 
ha):  

http://newords.municode.com/readordinance.aspx?ordinanceid=687771&datasource=ordbank
http://newords.municode.com/readordinance.aspx?ordinanceid=750082&datasource=ordbank
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Hulled Bermuda Seed (min. PLS=0.83) 
Fiber Mulch 

Soil Tackifier 
Cellulose Wood 

45 lbs/ac 
(50.44 kg/ha) 

2000 lbs/ac 
(2242 kg/ha) 

 
60.98 lbs/ac 

(68.36 kg/ha) 

  
2500 lbs/ac 

(2803 kg/ha) 
65.34 lbs/ac 

(73.25 kg/ha) 

  

Source: Rule No. R161-14.29, 12-30-2014; Rule No. 161-15.14, 1-4-2016.  

604S.6 - Native Grass and Forb Seeding  

The seed mixture shall include both grasses and forbs. The dry and moist sites grass mix shall be 
seeded at rates of at least 23.5 and 17.0 lb/ac (26.32 and 19.04 kg/ha), respectively and the dry and wet 
site forb mix shall be seeded at a rate of at least 11.5 and 9.0 lb/ac (12.88 and 10.08 kg/ha), for total 
application rates of 35.00 lb/ac (39.20 and 29.12 kg/ha) [dry site] and 26 lb/ac (29.12 kg/ha) [wet site]. 
Minimum diversity for dry sites (Table 4) is eight species of grasses and 10 species of forbs. Minimum 
diversity for wet sites (Table 5) is six species of grasses and seven species of forbs. The species indicated 
with an asterisk shall be included in all proposed mixes. Application rates may be modified, but no species 
shall constitute more than 20% of a seed mix. Any species proposed for installation and not included in 
Tables 4 or 5 shall by City of Austin representative including Environmental Reviewer, Environmental 
Inspector, or Watershed Protection Department representative, and shall be native to Central Texas as 
referenced by the LBJ Wildflower Center plant database (www.wildflower.org) or USDA plant database.  

Table 4: Native Grasses and Forbs: Dry Sites  

Type  Common Name  Botanical Name  Exposure  

Recommended 
Application Rates  

lbs/ac  kg/ha  

Grass Seed 
Mix 

Sideoats grama* Bouteloua curtipendula  Full-part sun 7.0 7.8 

Green sprangletop* Leptochloa dubia  Full sun 6.0 6.7 

Buffalograss Buchloe dactyloides  Full sun 24.0 27.0 

Blue Grama Grass Bouteloua gracilis  Full-part sun 10.0 11.2 

Canada Wild Rye Elymus canadensis  Full-part sun 10.0 11.2 

http://newords.municode.com/readordinance.aspx?ordinanceid=687771&datasource=ordbank
http://newords.municode.com/readordinance.aspx?ordinanceid=750082&datasource=ordbank
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Purple Three-Awn Aristida purpurea  Full sun 4.0 4.5 

Cane Bluestem Bothriochloa barbinodis  Full sun 3.0 3.3 

Galleta Pleuraphis jamesii  Full sun 10.0 11.2 

Black Grama* Bouteloua eripoda  Full sun 10.0 11.2 

Sand Dropseed* Sporobolus cryptandrus  Full sun 1.0 1.1 

Alkali Sacaton Sporobolus airoides  Full sun 0.5 1.7 

Curly Mesquite Hilaria belangeri  Full sun 2.0 2.2 

Sand Lovegrass Eragrostis trichodes  Full sun 2.0 2.2 

 Black-Eyed Susan Rudbeckia hirta  Full-part sun 2.0 2.2 

 
Illinois 

Bundleflower* 
Desmanthus illinoens 

(legume)  
Full-part sun 

shade 
15.0 16.8 

 Scarlet Sage Salvia coccinea  
Full-part sun 

shade 
8.0 9.0 

 
Pink Evening 

Primrose 
Oenethera speciosa  

Full-part sun 
shade 

1.0 1.1 

 Drummond Phlox Phlox drummondii  Full-part sun 8.0 9.0 

 Plains Coreopsis Coreopsis tinctoria  Full-part sun 2.0 2.2 

 Greenthread Thelesperma filifoliu  Full sun 6.0 6.7 

 
Purple Prairie 

Clover* 
Dalea purpurea  Full sun 4.0 4.5 

 Cutleaf Daisy 
Engelmannia 
pinnatifida  

Full-part sun 18.0 20.1 
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Forb Seed 
Mix 

Partridge Pea* 
Chamaecrista 

fasciculate  
Full-part sun 20.0 22.4 

Indian Blanket Gaillardia pulchella  Full-part sun 10.0 11.2 

Bluebonnet* 
Lupinus texensis 

(legume)  
Full sun 20.0 22.4 

Mexican Hat Ratibida columnaris  Full-part sun 2.0 2.2 

Maximilian 
Sunflower 

Helianthus maximilia  Full-part sun 5.0 5.6 

Prairie Coneflower Ratibidia columnifer  Full-part sun 2.0 2.2 

Clasping Coneflower Dracopis amplexicau  Full-part sun 3.0 3.4 

Purple Coneflower Echinacea purpurea  
Full-part sun 

shade 
10.0 11.2 

 Lemon Mint Monarda citriodora  Full-part sun 3.0 3.4 

 Huisache Daisy Amblyolepis setigera  Full-part sun 8.0 9.0 

 Texas Yellow Star Lindheimera texana  Full-part sun 12.0 13.5 

 Lanceleaf Coreopsis Coreopsis lanceolata  
Full-part sun 

shade 
10.0 11.2 

 Bush Sunflower Simsia calva  Full-part sun 3.0 3.4 

 Winecup Callirhoe involucrata  
Full-part sun 

shade 
5.0 5.6 

 Antelope horns Asclepias asperula  Full sun 0.1 0.04 

 Green milkweed Asclepias viridis  Full sun 0.1 0.04 
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TOTAL 
Total seed mix application rate is 35.0 lb/ac (23.5 lb/ac grasses and 11.5 lb/ac forbs), to be composed 

of at least 8 species from the grass list and 10 species from the forb list to include the required species.  

  

*Required species that must be included in the mix  

Table 5: Native Grasses and Forbs: Wet Sites  

Type  Common Name  Botanical Name  Exposure  

Recommended 
Application Rates  

lbs/ac  kg/ha  

Grass 
Seed Mix 

White Tridens Tridens albescens  Full-part sun 0.5 0.56 

Plains Bristlegrass Setaria leucopila  Full-part sun 6.0 6.7 

Switchgrass Panicum virgatum  Full-part sun 4.0 4.5 

Inland Sea Oats Chasmanthium latifoliu  Shade 12.0 13.5 

Canada Wild Rye Elymus canadensis  Full sun - shade 10.0 11.2 

Big Bluestem Andropogon gerardii  Full sun 4.0 4.5 

Bushy Bluestem 
Andropogon 
glomeratus  

Full sun 3.0 3.4 

Green 
Sprangletop* 

Leptochloa dubia  Full sun 2.0 2.2 

Eastern Gamagrass Tripsacum dactyloides  Full sun - shade 3.0 3.4 

Forb Seed 
Mix 

American 
Basketflower 

Centaurea americana  Full sun 10.0 11.2 

Common milkweed Asclepias syriaca  Full sun 0.1 0.04 
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Butterfly weed Asclepias tuberosa  Full sun 0.1 0.04 

Blue Mistflower 
Conoclinium 
coelestinum  

Full-part sun 0.5 0.6 

Clasping 
Coneflower 

Dracopsis amplexicaulis  Full-part sun 3.0 3.4 

Maximilian 
Sunflower 

Helianthus maximliani  Full-part sun 4.0 4.5 

Prairie Blazing Star Liatris pycnostachya  Full sun 2.0 2.2 

Pink Evening 
Primrose 

Oenothera speciosa  
Full sun-dappled 

shade 
1.0 1.1 

Mexican Hat Ratibida columnifera  Full-part sun 2.0 2.2 

Black-eyed Susan Rudbeckia hirta  
Full sun-dappled 

shade 
2.0 2.2 

Illinois 
Bundleflower 

Desmanthus illinoensis  
Full sun-dappled 

shade 
15.0 16.8 

Obedient Plant Physostegia virginiana  
Full sun-dappled 

shade 
4.0 4.5 

Partridge Pea* Camaecrista fasciculate  Full-part sun 20.0 22.4 

Purple Prairie 
Clover 

Dalea purpurea var 
purpurea  

Full sun 4.0 4.5 

Pitcher Sage Salvia azurea  Full-part sun 3.0 3.4 

Showy Tick Trefoil Desmodium canadense  Full sun 0.5 0.6 

Winecup* Callirhoe involucrata  Full-part sun 5.0 5.6 
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TOTAL 
Total seed mix application rate is 26.0 lb/ac (17.0 lb/ac grasses and 9.0 lb/ac forbs), to be composed of 

at least 8 species from the grass list and 10 species from the forb list to include the required species.  

  

Table 6: Cool Season Cover Crop  

Common Name  Botanical Name  Exposure  Application rates  

   lbs/ac  kg/ha  

Western Wheatgrass Pascopyrum smithii  Full-pt sun; dappled shade 5.6  6.28 

Oats Avena sativa  Full sun 4.0 4.48 

Cereal Rye Grain Secale cereale  Full sun 34.0  38.11 

  

One cover crop species of the listed species is required to be planted between September 15 to March 1. 
Contractor must ensure that any seed application requiring a cool season cover crop does not utilize annual 
ryegrass (Lolium multiflorum) or perennial ryegrass (Lolium perenne). Only cereal rye grain (Secale 
cereale), oats (Avena sativa) and western wheatgrass (Pascopyrum smithii) are approved as cool season 
cover crop.  

Species substitution as necessary due to availability shall be approved by the Landscape Architect, 
Engineer or designated representative. Watering and fertilizer application shall follow procedures outlined 
above or as otherwise specified on the Drawings.  

Seed shall be applied by broadcast, hydromulch, blown compost, or drill method and shall be distributed 
evenly over the topsoil areas. Mulching shall immediately follow seed application for broadcast and 
hydromulch applications.  

Seed Rate Calculations  

The amount of seed needed to be planted on a project shall be calculated before installation to ensure 
adequate seed is placed, and provided as a submittal. Table 7 is an example worksheet, followed by an 
example calculation. Information for calculation can be obtained from seed tags or the supplier.  

Table 7. Seed Calculation Worksheet  

Plant 
Group  

Desired Seeding 
Rate (lbs/ac)  

PLS (pure live 
seed)  

Bulk Rate 
(lbs/ac)  

Seeding Area 
(ac)  

Amt. of Seed to be 
Installed (lbs)  
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Grasses      

Forbs      

TOTAL      

  

FORMULAS:  

PLS (pure live seed) = (Purity × Germination) × 100. Can also use average PLS from seed tags.  

Bulk Rate (lbs/ac) =Desired Seed Rate (lbs/ac)/PLS  

Amt. of Seed to be Installed (lbs) = Bulk Rate (lbs/ac) × Seeding Area (ac)  

Example:  

Plant 
Group  

Desired Seeding Rate 
(lbs/ac)  

PLS [pure live 
seed] 

(% decimal)  

Bulk 
Rate 

(lbs/ac)  

Seeding Area 
(ac)  

Amt. of Seed to be 
Installed (lbs)  

Grasses 131.00 0.81 161.73 1.50* 242.60 

Forbs 65.34 0.87 75.10 1.50* 112.70 

TOTAL 196.34 0.84 (ave.) 236.83 1.50 355.30 

  

*applied over the same 1.5 ac area  

Source: Rule No. R161-14.29, 12-30-2014; Rule No. R161-15.14, 1-4-2016.  

604S.7 - Mulch  

Mulches may be used to help prevent soil erosion until final stabilization is achieved. Mulch shall be used 
to cover broadcasted seeds, especially in sunny, open areas, to protect them from drying out during 
germination.  

A. Straw Mulch.  

Straw mulch shall be spread uniformly over the area indicated or as designated by the Engineer or 
designated representative at the rate of 2 to 2½ tons of straw per acre (4.5 to 5.6 megagrams of straw 
per hectare). The actual rate of application will be designated by the Landscape Architect, Engineer 
or designated representative. Straw may be hand or machine placed and adequately secured.  

http://newords.municode.com/readordinance.aspx?ordinanceid=687771&datasource=ordbank
http://newords.municode.com/readordinance.aspx?ordinanceid=750082&datasource=ordbank
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B. Hydromulch.  

Refer to ECM Section 1.4.7 for hydromulching applications.  

C. Shredded Brush Mulch.  

Small brush or tree limbs, which have been shredded, may be used for mulching Native Grass seeding.  

Source: Rule No. R161-14.29, 12-30-2014.  

604S.8 - Management Practices  

Management Practices include (1) weed management (pesticide application or mechanical removal) 
to so than 90 percent of the revegetation area is free of weeds listed in Table 3, and (2) reseeding areas of 
poor germination to achieve coverage and height per 604S.9, with no bare areas greater than 10 s.f.  

Ninety (90) percent of a permanent revegetation area must be free of weeds listed in Table 3. Weeds 
shall be controlled in the most efficient manner possible. Management of weed species should begin early 
in the project, before seeding for permanent control, and extend into plant establishment, especially for 
perennial weeds. Manual removal or application of an appropriate herbicide may be required after the initial 
seeding if emergence of an annual weed species threatens establishment of sufficient preferred plant cover. 
Disturbance due to weed management after the initial seeding may necessitate re-seeding of the area to 
establish sufficient preferred plant coverage. Care should be taken to temporarily stabilize areas where 
physical removal of weeds has been performed to prevent erosion and sediment runoff.  

The entire root system of perennial weeds shall be removed to prevent re-sprouting. Weeds may be 
controlled with an approved contact, systemic herbicide, provided the product is used with appropriate care 
and is applied in accordance with label instructions and the following guidelines:  

1. Herbicide shall not be applied when the wind is greater than 8 mph (12.9 kph), 

2. Herbicide shall not be applied when rainfall is expected within 24 hours, 

3. Herbicide shall not contact surface water, i.e. creeks, rivers, and lakes, 

4. Herbicide shall not contact desirable vegetation (a wicking method shall be used, if necessary, to 
accurately contact target weed only during application).  

The Landscape Architect, Engineer or designated representative shall be consulted to determine 
appropriate weed control management when weeds are located in an environmentally sensitive location 
(e.g. near water or adjacent to a critical environmental feature).  

At locations that fail to show an acceptable stand of planting for any reason during the initial seeding, 
repair and/or reseed locations as determined by the Landscape Architect, Engineer or designated 
representative. A successful stand of grasses and forbs for erosion control should exhibit the following:  

•  Seedlings with vigorous green foliage;  

•  Green leaves remaining throughout the summer, at least at the plant bases;  

•  Uniform density, with grasses and/or forbs well intermixed;  

•  Minimum of 95% cover; and  

•  No exposed soil greater than 10 s.f. in aerial extent.  

The Contractor shall meet the requirements of the initial seeding, including seeding method, seed mix, and 
application rates, unless otherwise agreed to in writing by the Owner. Corrected deficiencies will be re-
inspected and approved by the Owner, and final acceptance will be granted upon satisfactory completion.  

http://newords.municode.com/readordinance.aspx?ordinanceid=687771&datasource=ordbank
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Source: Rule No. R161-14.29, 12-30-2014; Rule No. R161-15.14, 1-4-2016.  

604S.9 - Measurement  

Work and acceptable material for Seeding for Erosion Control will be measured by the square yard 
(meter: 1 meter equals 1.196 square yards) or by the acre (hectare: 1 hectare equals 2.471 acres), complete 
in place so that all areas of a site that rely on vegetation for stability must be uniformly vegetated with a 
minimum of 95 percent total coverage for the non-native or native mixes. Bare areas shall not exceed 16 
square feet (1.5 square meters), and the average height of vegetation shall stand at a minimum of 1½ inch 
(40 millimeters). Ninety (90) percent of the re-vegetated area, whether native or non-native re-vegetation, 
must be free of weeds listed in Table 3. Bare areas greater than 10 s.f. shall be re-prepared and reseeded 
as required to develop an acceptable stand of plant material.  

Source: Rule No. R161-14.29, 12-30-2014; Rule No. R161-15.14, 1-4-2016.  

604S.10 - Payment  

The work performed and materials furnished and measured will be paid for at the unit bid price for Seeding 
for Erosion Control of the method specified on the Drawings and type of mulch. The unit bid price shall 
include full compensation for furnishing all materials, including all topsoil, water, seed, tackifier, fertilizer or 
mulch and for performing all operations necessary to complete the work.  

All fertilizer will be measured and paid for conforming to Item No. 606S, Fertilizer.  

Payment will be made under one of the following:  

Pay Item No. 604S-
A:  

Non-Native Seeding for Erosion Control Method, Hydraulic Planting Per Square 
Yard 

Pay Item No. 604S-
B:  

Non-Native Seeding for Erosion Control, Broadcast Seeding, Per Square Yard 

Pay Item No. 604S-C:  Non-Native Seeding for Erosion ControlMethod, Hydraulic Planting Per Acre 

Pay Item No. 604S-
D:  

Native Seeding for Erosion Control Method, Hydraulic Planting Per Square Yard 

Pay Item No. 604S-E:  Native Seeding for Erosion Control, Broadcast Seeding, Per Square Yard 

Pay Item No. 604S-F:  Native Seeding for Erosion Control Method, Hydraulic Planting Per Acre 

Pay Item No. 604S-
G:  

Mulch, Per Square Yard 

Pay Item No. 604S-
H:  

Mulch, Per Acre 

http://newords.municode.com/readordinance.aspx?ordinanceid=687771&datasource=ordbank
http://newords.municode.com/readordinance.aspx?ordinanceid=750082&datasource=ordbank
http://newords.municode.com/readordinance.aspx?ordinanceid=687771&datasource=ordbank
http://newords.municode.com/readordinance.aspx?ordinanceid=750082&datasource=ordbank


 
 

  Page 15 

Pay Item No. 604S-I:  Topsoil and Seedbed Preparation, Per Square Yard 

Pay Item No. 604S-J:  Topsoil and Seedbed Preparation, Per Acre 

Pay Item No. 604S-
K:  

Watering, Per 1000 gal (Kgal) 

Pay Item No. 604S-L:  Management Practices, Per Square Yard 

Pay Item No. 604S-
M:  

Management Practices, Per Acre 

  

End  

SPECIFIC CROSS REFERENCE MATERIALS  

Specification Item 604S Seeding for Erosion Control  

  

City of Austin Technical Specifications  

Designation  Description  

Item No. 130S Borrow 

Item No. 601S Salvaging and Placing Topsoil 

Item No. 606S Fertilizer 

  

City of Austin Land Development Code  

Designation  Description  

Section 6-4 Water Conservation 
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RELATED CROSS REFERENCE MATERIALS  

Specification Item 604S Seeding for Erosion Control  

  

City of Austin Technical Specifications  

Designation  Description  

Item No. 601S Salvaging and Placing Topsoil 

Item No. 602S Sodding for Erosion Control 

Item No. 605S Soil Retention Blanket 

Item No. 607S Slope Stabilization 

Item No. 608S Planting 

  

City of Austin Standards (Details)  

Designation  Description  

627S-1 Grass Lined Swale 

633S-1 Landgrading 

  

Texas Department of Transportation: Standard Specifications for Construction and Maintenance of 
Highways, Streets, and Bridges  

Designation  Description  

Item No. 160  Topsoil 
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Item No. 162  Sodding for Erosion Control 

Item No. 164  Seeding for Erosion Control 

Item No. 166 Fertilizer 

Item No. 168 Vegetative Watering 

Item No. 169 Soil Retention Blanket 

Item No. 180 Wildflower Seeding 

Item No. 192 Landscape Planting 
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Item No. 605S 
Soil Retention Blanket 

605S.1  Description  

This item shall govern the provision and placement of wood, straw or coconut fiber mat, 
synthetic mat, paper mat, jute mesh or other material as a soil retention blanket for 
erosion control on slopes or ditches or short-term or long-term protection of  seeded or 
sodded areas indicated on the Drawings or as specified by the Engineer or designated 
representative. 
 
This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text, inch-pound units are given preference with SI units shown within 
parentheses. 

605S.2  Submittals 

The submittal requirements for this specification item shall include the soil retention 
blanket material type and sample, evidence that the material is listed on TxDoT/TTI 
Approved Products List, one (1) full set of Manufacturer's literature and installation 
recommendations, and any special details necessary for the proposed application. 

605S.3  Materials  

A.  Soil Retention Blankets  

All soil retention blankets must be listed on TxDoT Approved Products List or 
approved by the Engineer or designated representative. 

The soil retention blanket shall be one (1) of the following classes and types as 
shown on the Drawings: 

1.  Class 1.  "Slope Protection" 

(a)  Type A.  Slopes 1:3 or flatter - Clay soils 
(b)  Type B.  Slopes 1:3 or flatter - Sandy soils 
(c)  Type C Slopes steeper than 1:3 - Clay soils 
(d)  Type D Slopes steeper than 1:3 - Sandy soils  

2.  Class 2.  "Flexible Channel Liner" 

(a)  Type E  Short-term duration (Up to 2 years) 
Shear Stress (td) < 1 pound per square foot [psf] (48 Pa) 

(b)  Type F  Short-term duration (Up to 2 years) 
 Shear Stress (td) 1 to 2 psf (48 to 96 Pa) 

(c)  Type G Long-term duration (Longer than 2 years) 
 Shear Stress (td) >2 to <5 psf (>96 to <239 Pa) 

(d)  Type H  Long-term duration (Longer than 2 years) 
 Shear Stress (td)  5 psf ( 239 Pa) 

B. Fasteners 
The fasteners shall conform to the recommendations of the manufacturer for the 
selected soil retention blanket.  
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605S.4  Construction Methods  

A.  General   

The soil retention blanket shall conform to the class and type shown on the 
Drawings.  The Contractor has the option of selecting an approved soil retention 
blanket conforming to the class and type shown on the Drawings which is included 
on the Approved Products List published by TxDoT/TTI Hydraulics and Erosion 
Control Laboratory. 

B.   Site Preparation:   

Prior to placement of the soil retention blanket, the seedbed area to be covered shall 
be relatively free of all clods and rocks over 1 1/2 inches (37.5 mm) in maximum 
dimension and all sticks or other foreign matter that will prevent close contact of the 
preparation mat with the soil surface.  The area shall be smooth and free of ruts and 
other depressions.  If the prepared seedbed becomes crusted or eroded as a result 
of rain or if any eroded places, ruts or depressions exist for any reason, the 
Contractor shall be required to rework the soil until it is smooth and to reseed or 
resod the area at the Contractor's own expense.  After the area has been properly 
prepared, the blanket shall be laid out flat, even and smooth, without stretching or 
crimping the material. 

 
C.  Installation  

The Soil Retention Blanket, whether installed as slope protection or as flexible 
channel liner in accordance with the TxDoT/TTI Approved Products List, shall be 
placed within 24 hours after seeding (Standard Specification Item No. 604S), 
sodding (Standard Specification Item No. 602S) or native grassland seeding and 
planting (Standard Specification Item No. 609S) erosion control operations have 
been completed, or as approved by the Engineer or designated representative.  The 
soil retention blanket shall be installed and anchored in accordance with the 
Manufacturer's recommendations.  The Contractor shall contact the Engineer or 
designated representative three (3) days prior to the installation of the soil retention 
blanket to allow for inspection of the installation by City of Austin personnel. 

605S.5 Measurement  

This work and acceptable material for "Soil Retention Blanket" will be measured by the 
square yard (square meter: 1 square meter is equal to 1.196 square yards) of surface 
area covered, complete in place. 

605S.6  Payment  

The work performed and materials furnished in accordance with this Item and measured 
as provided under "Measurement" will be paid for at the unit bid price for "Soil Retention 
Blanket" of the class shown on the Drawings or approved by the Engineer or designated 
representative.  The unit price shall include full compensation for furnishing all materials, 
labor, tools, equipment and incidentals necessary to complete the work.  Anchors, 
checks, terminal and wire staples will not be paid for directly, but will be included in the 
unit price bid for this specification item. 
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Payment will be made under the following: 

Pay Item No. 605S-A: Soil Retention Blanket Class __; Type __- Per Square Yard. 
 

End 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification 605S, “Soil Retention Blanket”  

City of Austin Standard Specification Items 
Designation Description 
Item No. 602S Sodding for Erosion Control 
Item No. 604S Seeding for Erosion Control 
Item No. 609S Native Grassland Seeding and Planting for Erosion Control   

RELATED CROSS REFERENCE MATERIALS  
City of Austin Standard Specification Items 
Designation Description 
Item No. 101S Preparing Right of Way 
Item No. 102S Clearing and Grubbing 
Item No. 111S Excavation 
Item No. 120S Channel Excavation 
Item No. 132S Embankment 
Item No. 606S Fertilizer 
Item No. 608S Planting 
Item No. 610S Preservation of Trees and Other Vegetation  
Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 
Designation Description 
Item No. 100 Preparing Right of Way  
Item No. 110 Excavation 
Item No. 132 Embankment 
Item No. 158 Specialized Excavation Work 
Item No. 160 Furnishing and Placing Topsoil 
Item No. 162 Sodding for Erosion Control 
Item No. 164 Seeding for Erosion Control 
Item No. 166 Fertilizer 
Item No. 168 Vegetative Watering 
Item No. 169 Soil Retention Blanket 
Item No. 204 Sprinkling 
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Item No. 606S 
Fertilizer 

606S.1  Description  

This item shall govern the provision and distribution of fertilizer over the areas indicated 
on the Drawings and in accordance with these specifications. 
 
This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text, inch-pound units are given preference with SI units shown within 
parentheses. 

606S.2  Submittals 

The submittal requirements for this specification item shall include: 
 

A.  Type of soil(s) at the site. 
B.  Type(s) of re-vegetation (seeding, sodding, etc). 
C.  Type(s) of fertilizer. 
D.  Rate(s) of application of fertilizer. 
E.  Chemical analysis of the fertilizer(s). 

606S.3  Materials  

All fertilizer used on site shall be delivered in bags or containers, which are clearly 
labeled and show the analysis.  The figures in the analysis shall represent the percent 
of nitrogen, phosphoric acid and potash nutrients, respectively, as determined by the 
methods of the Association of Official Agricultural Chemists.  The fertilizer may be 
subject to testing by the State Chemist in accordance with the Texas Fertilizer Law.  A 
pelleted or granulated fertilizer shall be used..  Fifty percent or greater of the Nitrogen 
required shall be in the form of Nitrate Nitrogen (N03).  The remaining Nitrogen required 
may be in the form of Urea Nitrogen [CO(NH2)2]. 
 
The total amount of nutrients furnished and applied per acre (hectare: 1 hectare equals 
2.471 acres) shall equal or exceed that specified for each nutrient. 

606S.4  Construction Methods  

General requirements and criterion for vegetative activities, including fertilizing, for the 
City of Austin are presented in Section 1.4.4, "Vegetative Practice", and Section 1.5.4, 
"Revegetation Criteria" of the City of Austin Environmental Criteria Manual. 
 

The fertilizer type and rate of application should be based on chemical tests of 
representative soil samples taken after completion of construction and ground work.  
Appropriate initial fertilizer application rates for the Austin area (in lieu of 
recommendations from soil testing) are provided in the sections of the City of Austin 
Environmental Criteria Manual identified below: 

A.   Permanent seeding. - [Section 1.4.4.B.4]. 
B.   Restoring Climax Grasses - [Section 1.5.5.E]. 
C.   Sod. -. [Section 1.4.4.E.5]. 
D.  Maintenance of Mulch Sod. - [Section 1.4.4.C.4].      
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Pelleted or granulated fertilizer shall be applied uniformly into the soil to a depth of 4 
inches (100 mm) over the area specified on the Drawings to be fertilized and in the 
manner directed for the particular item of work. The fertilizer shall be dry and in good 
physical condition.  Fertilizer that is powdered or caked will be rejected.  Distribution of 
the fertilizer for the particular item of work shall meet the approval of the Engineer or  
Designated Representative. 
  
Maintenance fertilizing shall be applied every 6 months after the new sod or grass is 
placed or until the work is accepted by the City. 
 
The fertilizer may also be applied with the hydromulch 

606S.5  Measurement  
Work and acceptable material for "Fertilizer" will be measured by the normal ton of 2,000 
pounds (megagrams: 1 megagram equals 1.1023 tons) or by the 100 pounds (50 
kilograms: 1 kilogram equals 2.205 pounds) as determined by approved scales or 
guaranteed weight of sacks shown by the manufacturer. 

606S.6  Payment  

The work performed and materials furnished and measured as provided under 
"Measurement" shall be included in the unit price bid for the item of construction in which 
fertilizer is used, unless specified in the Drawings as a Pay Item. 
 
When fertilizer is specified on the Drawings as a pay item or included in the contract  bid 
form, the work performed and materials furnished and measured as provided under 
"Measurement" will be paid for at the unit bid price for "Fertilizer" of the analysis 
specified on the Drawings. The unit bid price shall include full compensation for 
furnishing all materials and performing all operations necessary to complete the work. 
 
Payment, when specified, will be made under one of the following: 
 

Pay Item No. 606S-A:  Fertilizer            Per Ton. 
Pay Item No. 606S-B:  Fertilizer          Per 100 Pounds. 

 
End 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification Item 606S "Fertilizer"  

City of Austin Environmental Criteria Manual 
Designation              Description 
Section 1.4.4.B.4  Design Criteria of Section B. Critical Area Stabilization (with 

Permanent Seeding)  
Section 1.4.4.C.4   Design Criteria of Section C. Critical Area Stabilization (with 

Mulch Sod)  
Section 1.4.4.E.5   Site Preparation of Section E. Critical Area Stabilization (with 

Sod)  
Section 1.5.5.E   Fertilizer, Section E of 1.5.5, "Restoring Climax Grasses" 
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RELATED CROSS REFERENCE MATERIALS 
Specification Item 606S "Fertilizer"  

City of Austin Technical Specifications  
Designation                       Description 
Item No. 601S             Salvaging and Placing Topsoil 
Item No. 602S            Sodding for Erosion Control 
Item No. 604S            Seeding for Erosion Control 
Item No. 605S            Soil Retention Blanket 
Item No. 607S            Slope Stabilization 
Item No. 608S            Planting 
Item No. 609S            Native Grassland Seeding and Planting for Erosion Control 
Item No. 610S              Preservation of Trees and Other Vegetation  
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Item No. 610S 
Preservation of Trees and Other Vegetation  

610S.1  Description and Definitions 

This item shall govern the proper care, protection and treatment of trees and other 
vegetation in the vicinity of the permitted development activity (as defined in Land 
Development Code 25-1-21(27)).  All work shall be performed in accordance with the 
City approved drawings and specifications (e.g. Standard Series 600) or as approved by 
the City Arborist (as defined below).  Tree pruning and/or treatments shall be performed 
under the direct supervision of a qualified arborist (as defined below) or as allowed by 
the City Arborist. 

Definitions 

City Arborist – City official designated by the Director of the Planning and 
Development Review Department (Land Development Code 25-8-603) or as 
designated by the City Arborist. 

Oak wilt - a tree disease caused by a fungus “Ceratocystis fagacearum” that infects 
the vascular system of Oak “genus Quercus” trees and prevents water 
transport through the trunk and canopy of the tree.  This usually fatal tree 
disease can be spread by certain insects that come into contact with tree 
wounds or by interconnected tree roots.  February  through June is a high 
risk period due to the stage of the fungus and insect activity.  See section 
610S.4(H) for additional requirements for preventing Oak wilt infection. 

Qualified Arborist – an individual engaged in the profession of arboriculture or 
closely related field who, through experience, education, and related training, 
possesses the competence to provide for, or supervise, the management of 
trees and other woody plants (as defined in the most current version of ANSI 
A300 (Part 1)-2001, section 4.1).   

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text and accompanying tables, the inch-pound units are given 
preference followed by SI units shown within parentheses. 

610S.2  Submittals 

The following is a list of the minimum submittal requirements for this specification item 
shall include: 

A. Identification of the location, type of protective fencing (i.e. A, B or C), materials of 
construction and installation details; 

B. Qualified Arborist credentials (i.e. proof of certification from the International 
Society of Arboriculture, licenses, resume and/or references); 

C. Type, location and construction details for proposed tree wells; 
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D. Location, type, materials of construction and installation details for permeable 
paving; 

E. Proposed nutrient mix specifications and when required by the City Arborist, soil 
and/or foliar analysis for fertilizer applications. 

610S.3  Materials 

A. Protective Fencing and Signage 

Protective fencing is designated as the materials used to protect the root zones of 
trees as illustrated in City of Austin Standard Detail 610S-1.  Three basic types of 
protective fencing materials are allowed by the City of Austin.  Type A and Type B 
are typical applications and shall be installed where damage potential to a tree root 
system is high, while Type C shall be installed where damage potential is minimal.  
The specific type of protective fencing for the work shall be as indicated on the 
drawings.  Type C fence materials shall be subject to approval by the City Arborist.  
Type C fencing shall be replaced by Type A or Type B fencing as directed by the 
City Arborist if it fails to perform the necessary function. 

1. Type A Chain Link fence (Typical Application-high potential damage) 

Type A protective fencing shall be installed in accordance with City of Austin 
Standard Details 610S-2 and 610S-4 and shall consist of a minimum five-foot 
(1.5 meters) high chain link fencing with tubular steel support poles or "T" 
posts. 

2. Type B Wood Fence (Typical Application-high potential damage) 

Type B protective fencing shall be installed in accordance with City of Austin 
Standard Details 610S-3 and 610S-5 and shall consist of any vertical 
planking attached to 2x4-inch (50 x 100 mm) horizontal stringers which are 
supported by 2x4-inch (50 x 100 mm) intermediate vertical supports and a 
4x4-inch (100 x 100 mm) at every fourth vertical support . 

3. Type C Other Materials (Limited Application-minimal potential damage) 

The following materials may be permitted as alternates for limited or 
temporary applications (3 days or less) where tree damage potential is 
minimal (as determined by the City Arborist): 

(a) High visibility plastic construction fencing. 

The fabric shall be 4 feet (1.2 meters) in width and made of high density 
polyethylene resin, extruded and stretched to provide a highly visible 
international orange, non-fading fence.  The fabric shall remain flexible 
from -60oF to 200oF (-16oC to 93oC) and shall be inert to most 
chemicals and acid.  The fabric pattern may vary from diamond to 
circular with a minimum unit weight of 0.4 lbs./Ft. (0.6 kilograms per 
meter). 

The fabric shall have a 4 foot (1.2 meters) width minimum tensile yield 
strength (Horizontal) of 2000 psi [13.9 megaPascals], ultimate tensile 
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strength of 2680 psi [18.5 megaPascals] (Horizontal) and a maximum 
opening no greater than 2 inches (50 mm). 

(b) Other approved equivalent restraining material. 

The fencing materials, identified in (a) and (b) above, shall be supported 
by steel pipe, tee posts, U posts or 2" x 4" (50 mm x 100 mm) timber 
posts that are a minimum of 5-1/2 feet (1.68 meters) in height and 
spaced no more than 8 feet (2.44 meters) on centers.  The fabric shall 
be secured to post by bands or wire ties. 

4. Signage 

A laminated sign, no smaller than 8.5 X 11 inches, shall be posted on each 
tree protective device, and at least every 100 linear feet on protective 
fencing, identifying the following information: Tree & Root Protection Zone, 
Per City of Austin code (Chapter 25-8, Subchapter B, Article 1) this protective 
device is to remain in place for the entirety of the development project and 
illegal removal is subject to fines and work suspensions.  Additional 
information can be obtained at the City Arborist (512-974-1876) web site 
(http://www.ci.austin.tx.us/trees).  Zona de Protección del Árbol y las Raíces: 
el dispositivo protector debe quedarse en el lugar para la totalidad del 
proyecto de la construcción. Para información adicional, contacta la Arborista 
Municipal (512) 974-1876 
o http://www.ci.austin.tx.us/trees/trees_spanish.htm. 

B. Trunk Protection (Limited Application) 

When indicated on the drawings or directed by the City Arborist tree trunk 
protection shall be provided in accordance with City of Austin Standard Details 
610S-4 and 610S-5.  Tree trunk protection shall consist of any 2 x 4-inch (50 x 100 
mm) or 2 x 6-inch (50 x 150 mm) planking or plastic strapping and shall be 
attached in a manner that does not damage the tree. 

C. Tree Dressing 

Wound treatments should not be used to cover wounds or pruning cuts, except 
when recommended for disease (see section 610S.4 (H)), insect, mistletoe, or 
sprout control (from ANSI A300 (Part 1)-2001, section 5.4.1). 

D. Tree Wells for Raised Grades 

When existing grades are raised by more than 4 inches (10.16 cm), the tree root 
system shall be protected by the installation of tree wells in accordance with City of 
Austin Standard Detail 610S-6.  Native stone or non-toxic timber shall be used for 
the separator wall of the well and PVC conforming to ASTM D-2729, SDR-35 shall 
be used for the aeration systems in fill areas. 

E. Permeable Paving (Environmental Criteria Manual Section 3.5.A.1) 

Permeable segmented pavers in conjunction with PVC pipe aeration system or 
concrete on gravel base with cored holes shall be used to protect existing tree root 
zones when indicated on the drawings or directed by the City Arborist. 

F. Fertilizer 
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Humate/nutrient solutions with mycorrhizae components or soil injection at 
recommended rates are to be used when appropriate. Construction which will be 
completed in less than 90 days may use materials at half the recommended rates. 
Alternative organic fertilizer materials are acceptable when approved by the City 
Arborist. 

610S.4 Construction Methods 

A. Protective Fencing 

All trees and shrubs in the proximity of the construction site shall be carefully 
checked for damage prior to initiation of the permitted development activity. 

All individual or groups of trees, shrubs, and natural areas shown to be protected 
on the drawings or identified to be protected by the City Arborist, shall be protected 
during construction with temporary fencing as indicated on the drawings or as 
directed by the City Arborist. 

Protective fences (section 610S.4.A) shall be installed prior to the start of any site 
preparation work (clearing, grubbing, or grading), and shall be maintained in 
functioning condition throughout all phases of the construction project. 

Protective fence locations in close proximity to intersecting streets or drives shall 
adhere to the sight distance (Section 1.3.1.C.6) and desirable sight triangle (Figure 
1-6 criteria found in the City of Austin Transportation Criteria Manual). 

1. Protective fences shall be constructed at the locations (typically the outer 
limits of the critical root zone) and with materials indicated on the drawings to 
prevent the following (Environment Criteria Manual, Appendix P-2, Note 6): 

(a) Soil compaction in the root zone area resulting from vehicular traffic or 
storage of equipment or materials. 

(b) Critical root zone disturbances due to grade changes [greater than 4" 
(10.16 cm) cut or fill] or trenching not reviewed and authorized by the 
City Arborist. 

(c) Damage to exposed roots, trunks or limbs by mechanical equipment. 

(d) Other activities detrimental to trees such as chemical storage, concrete 
truck cleaning, and fires. 

2. Exceptions to the installation of protective fences at the tree drip lines may be 
permitted in the following cases: 

(a) Where there is to be an approved grade change, impermeable paving 
surface, tree well, or other such site development, the fence shall be 
erected no more than 2 feet (0.6 meters) beyond the area of 
disturbance unless approved by the City Arborist; 

(b) When permeable paving is to be installed within a tree’s critical root 
zone, the fence shall be erected at the outer limits of the permeable 
paving area (prior to any site grading so that this enclosed area is 
graded separately to minimize root damage); 
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(c) When trees are located close to a proposed building or other 
construction activity (Environment Criteria Manual, Appendix P-2, Note 
6.c), the fence shall be erected up to 10 feet (3 meters) to allow work 
space between the fence and the structure. Apply organic mulch to a 
depth of 8 inches [30.48 cm] in the unprotected root zone area; 

(d) When there are street-side pedestrian walkways, fences shall be 
constructed in a manner that does not obstruct safe passage; 

(e) When there are severe space constraints due to tract size or other 
special requirements, the Contractor shall contact the City Arborist to 
discuss alternatives. 

When any of the exceptions listed above will result in a fence being located 
closer than five (5) feet (1.5 meters) to a tree trunk, the Contractor shall also 
protect the trunk with strapped-on planking to a height of 8 feet [2.4 meters] 
(or to the limits of lower branching) in addition to the fencing requirement 
(City of Austin Standard Details 610S-4 and 610S-5). 

B. Pruning and Repair of Damage 

Tree pruning, to provide clearance for the work and/or to remove hazards, shall be 
performed under the direct supervision of a qualified arborist and shall follow 
standards identified in ANSI A300 (Part 1), “Pruning”.  A minimum clearance height 
of eight (8) feet (2.4 meters) above the street level must be provided and 
maintained for all existing trees if adjacent to a sidewalk.  However, if the limbs of 
trees overhang the curb line or edge of travel lane of any street, a minimum 
clearance height of fourteen (14) feet (4.2 meters) is required (Transportation 
Criteria manual section 6.2.3,A, 4, “Clearance Height”).  Pruning shall provide the 
minimum clearance needed to perform the work or remove a hazard unless 
otherwise directed by the City Arborist to comply with transportation criteria or to 
mitigate for damage. 

If tree damage compromises a tree’s structural integrity then the area shall be 
adequately secured until a qualified arborist makes an assessment of the tree and 
corrective actions are completed with approval from the City Arborist.  Damage to 
oak trees shall be treated immediately, with consideration for site safety, to reduce 
the risk of Oak Wilt infection (See 610S.4.H, “Oak Wilt Prevention”). Tree root 
wounds shall be treated to remove loose, damaged tissue from in and around the 
wound or if necessary the root shall be cut cleanly and covered with topsoil, or 
other material approved by the City Arborist, to prevent drying of root tissue and to 
create a favorable environment for root sprouting.  Trunk wounds shall also be 
treated to remove loose, damaged tissue around the wound.  Tree canopy repairs 
shall be performed in accordance with the most current version of ANSI A300 (Part 
1), “Pruning”, to prevent further damage to the tree and to promote recovery of the 
tree to sound condition.  The ANSI standard describes proper pruning methods for 
limb removal and for making finish pruning cuts.  

Trees damaged or removed without prior approval or where minimum design 
criteria is exceeded due to failure to maintain approved tree protection shall be 
mitigated (Environmental Criteria Manual section 3.5.4, “Mitigation Measures”) in 
accordance with Land Development Code Chapter 25-8, Subchapter B, Article 1. 
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All trees damaged during construction shall receive an application of fertilizer 
within the drip line conforming to Standard Specification Item No. 606S, "Fertilizer" 
at the rate of 4 pounds per caliper inch (.07 kilograms per caliper mm). 

C. Cutting and Filling Around Trees 

When the depth of an excavation or embankment exceeds 4 inches (10.16 cm) 
within the critical root zone of any tree with a trunk diameter greater than 8 inches 
(200 mm), the City Arborist may require a tree well to be constructed per the City of 
Austin approved specifications and details (Section 610S.3.D and City of Austin 
Standard Detail 610S-6). 

D. Paving Around Trees 

Where new paving within the ½ critical root zone of any tree greater than a 8 
inches (10.16 cm) diameter is approved, a permeable pavement and aeration 
system may be required by the City Arborist per the City of Austin Standard Detail 
(Section 610S.3.E, Environmental Criteria Manual Section 3.5.3.A.1 and Figure 3-
8) must be installed as indicated on the Drawings, except for street construction. 

E. Tree Removal 

Tree removal shall comply with Land Development Code Chapter 25-8, 
Subchapter B, Article 1.  An approved permit, or an approved site plan is required 
for removal of trees 8” and larger (see Environmental Criteria manual section 
3.3.2.A.2 and figure 3-1 for measurement standards) with additional requirements 
for City Parkland properties and for Hill Country Roadway Corridor sites.  Trees 19 
inches in diameter and greater are defined as protected trees and require specific 
review from the City Arborist to approve a permit or site plan for removal.  In 
addition heritage trees require a more extensive evaluation by the City Arborist and 
may require rulings from boards and commissions. 

All trees to be removed shall be performed in a manner that does not damage the 
canopies, trunks or root systems of remaining trees and that protects all existing 
facilities, improvements and vegetation.  Removal of oak trees shall follow the Oak 
Wilt Prevention procedures per the City of Austin Standards (Section 610S.4,(H)).  
All tree material shall be removed from the site unless authorized by the City 
Arborist or if it will be used as wood chips or mulch. 

When a tree or shrub is scheduled for removal, it shall be cut to a maximum depth 
of 12 inches (30.5 cm) below the surrounding grade (the tree(s) should be removed 
at grade, and with hand saws, in situations where other tree root systems are 
present which are to be preserved).  When applicable, after tree removal, soil shall 
be placed in the hole to a depth matching the existing grade. 

All damage resulting from tree removal or pruning shall be repaired at the 
Contractor's own expense and shall follow guidelines in this specification. 

F. Final Cleanup 

All temporary tree and shrub preservation and protection measures shall be 
removed when the construction has been completed and any mulch applications 
shall be removed or reduced to no more than 3 inches (7.62 cm) depth. 

G. Root Zone Aeration and Fertilization 
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As a component of an effective remedial tree care program per Environmental 
Criteria Manual section 3.5.4, preserved trees within the limits of construction may 
require soil aeration and supplemental nutrients.  Soil and/or foliar analysis should 
be used to determine the need for supplemental nutrients.  The City Arborist may 
require these analyses as part of a comprehensive tree care plan.  Soil pH shall be 
considered when determining the fertilization composition as soil pH influences the 
tree’s ability to uptake nutrients from the soil.  If analyses indicate the need for 
supplemental nutrients, then humate/nutrient solutions with mycorrhizae 
components are highly recommended.   In addition, soil analysis may be needed to 
determine if organic material or beneficial microorganisms are needed to improve 
soil health.  Materials and methods are to be approved by the City Arborist (512-
974-1876) prior to application. The owner or general contractor shall select a 
fertilization contractor and ensure coordination with the City Arborist.  

Pre-construction treatment should be applied in the appropriate season; ideally the 
season preceding the proposed construction.  Minimally, areas to be treated 
include the entire critical root zone of trees as depicted on the City approved 
plans.  Treatment should include, but not limited to, fertilization, soil treatment, 
mulching, and proper pruning. 

Post-construction treatment should occur during final revegetation or as 
determined by a qualified arborist after construction.  Construction activities often 
result in a reduction in soil macro and micro pores and an increase in soil bulk 
density.  To ameliorate the degraded soil conditions, aeration via water and/or air 
injected into the soil is needed or by other methods as approved by the City 
Arborist. The proposed nutrient mix specifications and soil and/or foliar analysis 
results need to be provided to and approved by the City Arborist prior to application 
(Fax # 512-974-3010).  Construction which will be completed in less than 90 days 
may use materials at ½ recommended rates. Alternative organic fertilizer materials 
are acceptable when approved by the City Arborist.  Within 7 days after fertilization 
is performed, the contractor shall provide documentation of the work performed to 
the City Arborist, Planning and Development Review Department. P.O. Box 1088, 
Austin, TX  78767.  This note should be referenced as item #1 in the Sequence of 
Construction. 

H. Oak Wilt Prevention Policy 

1. Purpose and Scope 

The purpose of this Oak Wilt Prevention Policy is to identify measures that 
city staff and city-hired contractors and their sub-contractors, who perform the 
services of removing or trimming trees, will take to prevent the spread of oak 
wilt. 

2. Definitions 

Oak Wilt Disease:  A tree disease caused by the fungus, Ceratocystis 
fagacearum.  The fungus infects the vascular system of a tree.  The vascular 
system contains vessels which transport moisture throughout the tree.  The 
vessels of an infected tree effectively become blocked by the infection of the 
fungus, and cannot transport adequate moisture to sustain a healthy or living 
tree.  In most cases, the end result is tree mortality. 

3 Prevention Policy 
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(a) Prior to beginning field work, all city staff associated with projects 
involving potential contact with oak trees shall be made aware of the 
city’s official Oak Wilt Policy by receiving and reading a written copy of 
this policy.  Staff receiving a written copy of the policy shall include, but 
not limited to, project managers, equipment operators responsible for 
removing or trimming trees, or operators using heavy equipment which 
could cause wounding of susceptible oaks in the use of the equipment.  
In addition, individual city departments will provide a written copy of the 
Oak Wilt Policy to contractors participating in city projects in areas 
where oak trees are present before initiating field work. 

(b) When possible, city staff and contractors should avoid trimming, 
pruning, or wounding Live Oaks and Red Oaks (Spanish, Shumard, 
Texas Red, and Blackjack oaks) from February through June. 

(c) At all times and irrespective of limb size, all cuts and wounds to oak 
trees shall be dressed immediately using a non-phytotoxic tree wound 
dressing.  Stump cuts and damaged roots (both above and below 
ground) shall also be dressed. 

(d) Disinfection of pruning tools, saws, and related equipment is mandatory 
during the trimming or pruning of oak trees.  Disinfection of tree removal 
and trimming equipment shall occur before work begins in a project 
area, between work in individual oak trees, and again prior to leaving a 
project area. Acceptable disinfectants include either aerosol disinfectant 
or a 10 percent bleach-water solution.  

*NOTE: Although this policy would require the disinfection of pruning 
equipment before and between oak trees as a precaution, research does not 
substantiate disinfection as a means of preventing the transmission of the 
oak wilt disease. 

 

4. Disposal Policy 

(a) Chipping or shredding the wood from infected trees to use as mulch is 
an acceptable means of recycling the wood.  Chipping or shredding 
allows the wood to dry out quickly, thereby killing the fungus. 

(b) Burning diseased wood is an acceptable means of disposal.  Burning 
diseased logs will kill the fungus, and the fungus will not spread with the 
smoke. 

(c) Logs from diseased Red Oaks, that are not chipped, shredded, or 
burned shall be disposed of at a landfill.  

(d) Firewood from diseased Red Oak trees shall not be stored near healthy 
trees where fungal spores or insects that carry the spores have the 
potential to spread the fungus to healthy trees.  It is recommended to 
store oak firewood under a sheet of clear plastic, tightly sealing the 
edges of plastic with soil or bricks.  Doing so will prevent any spore 
carrying beetles from escaping and will solarize and heat the stored 
firewood to speed the drying process.  It is also recommended to use 
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clear plastic, as black plastic will reveal any escape holes to the 
beetles. 

(e) In situations where diseased Red Oak trees are identified and are not 
accessible for chipping, shredding, or removal, the trunk of the diseased 
tree should be girdled, and the stem treated with an appropriate 
herbicide to deaden the tree and hasten the desiccation and drying of 
the wood below the minimum moisture content that could support the 
development of fungal spores. 

610S.5 Measurement 

Tree and shrub pruning, fencing, drains, fertilization, etc. will not be measured for 
payment unless included as a contract pay item. Tree wells for tree protection will be 
measured by the units, complete in place, conforming to the Drawings and City of Austin 
Standard Detail 610S-6, "Tree Protection, Tree Wells". 

Removal of existing trees will be measured per each tree. 

610S.6 Payment 

The work and materials prescribed herein with the exception of the Protective Fencing 
and Tree Well (Tree Protection) will not be paid for directly but shall be included in the 
unit price bid for the item of construction in which this activity is used, unless a payment 
item is included as a contract pay item. 

Payment will be made under: 

Pay Item 610S-A: Protective Fencing Type A Chain Link fence 
(Typical Application-high damage potential) 

Per Lineal Foot

Pay Item 610S-B: Protective Fencing Type B Wood Fence 
(Typical Application-high damage potential) 

Per Lineal Foot

Pay Item 610S-C: Protective Fencing Type C Other Materials 
(Limited Application-minimal damage 
potential) 

Per Lineal Foot

Pay Item 610S-D: Tree Well (Tree Protection) Per Each 

Pay Item 610S-E:  Tree Trunk Protection, Wood Planking Per Each  

Pay Item 610S-R: Removal of Existing Trees Per Each 

 

End 
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SPECIFIC CROSS REFERENCE MATERIALS 

Specification Item 610S, “Preservation of Trees and Other Vegetation” 
 

City of Austin Standard Specification Items 
Designation Description 

Item No. 606S Fertilizer 

 

City of Austin Standard Details 
Designation Description 

Item No. 610S-1 Tree Protection Fence Locations 

Item No. 610S-2 Tree Protection Fence, Type A, Chainlink 

Item No. 610S-3 Tree Protection Fence, Type B, Wood 

Item No. 610S-4 Tree Protection Fence, Modified Type A, 
Chainlink 

Item No. 610S-5 Tree Protection Fence, Modified Type B, 
Wood 

Item No. 610S-6 Tree Protection, Tree Wells 

 

City of Austin Transportation Criteria Manual 
Designation Description 

Section 1.3.1.C.6 Sight Distance 

Section 6.2.3.A.4 Clearance Height 

Figure 1-6 Desirable Sight Triangle 

 

City of Austin Environmental Criteria Manual 
Designation Description 

Appendix P-2, Note 6 Exceptions to Installing Fences 

Appendix P-2, Note 6c Trees close to proposed buildings----- 

Appendix P-6 Remedial Tree Care Notes 

Section 3.3.2.A.2 Diameter of trees------ 

Section 3.5.0 Design Criteria 

Section 3.5.3.A.1 Permeable Paving 

Figure 3-8 Example of Minimum Design Criteria 
Applied to Permeable Parking 
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City of Austin Land Development Code 
Designation Description 

Section 25-8-603 Tree Protection Administration 

Section 25-8-623 Inspection by City Arborist 

 

 
ASTM, American Society for Testing and Materials 

Designation Description 

D-2729 Specification for Poly (Vinyl Chloride) 
(PVC) Sewer Pipe and Fittings 

 
RELATED CROSS REFERENCE MATERIALS 

Specification 610S, “Preservation of Trees and Other Vegetation” 
 

City of Austin Standard Specification Items 
Designation Description 

Item No. 101S Preparing Right of Way 

Item No. 102S Clearing and Grubbing 

Item No. 111S Excavation 

Item No. 120S Channel Excavation 

Item No. 132S Embankment 

Item No. 608S Planting 

 

Texas Department of Transportation: Standard Specifications for 
Construction and Maintenance of Highways, Streets, and Bridges 

Designation Description 

Item No. 100 Preparing Right of Way 

Item No. 110 Excavation 

Item No. 132 Embankment 

Item No. 158 Specialized Excavation Work 

Item No. 160 Furnishing and  Placing Topsoil 

Item No. 166 Fertilizer 

Item No. 168 Vegetative Watering 
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Item No. 620S 
Filter Fabric 

620S.1 Description  

This item shall govern the furnishing of materials and for placement of filter fabric as 
indicated on the Drawings or directed by the Engineer or designated representative.  Filter 
Fabric shall have the capability for allowing the passage of ground water through it without 
transporting the soil placed around the filter fabric. 

This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text, the inch-pound units are given preference followed by SI units shown 
within parentheses. 

620S.2  Submittals 

The submittal requirements of this specification item include:  

A. catalog cuts,  
B. samples of material selected,  
C. testing results,  
D. manufacturer's recommended installation procedures, and 
E. manufacturer certification of compliance with this specification. 

620S.3 Materials  

A.  General 

     The fabric shall be constructed exclusively of synthetic thermoplastic fibers and may 
be either woven or non-woven to form a mat of uniform quality.  Fabric fibers may be 
either continuos or discontinuous and oriented in either a random or an aligned 
pattern throughout the fabric.  The fabric shall be mildew resistant, rot proof and shall 
be satisfactory for use in a wet soil and aggregate environment. The fabric shall 
contain ultraviolet stabilizers and shall have non-raveling edges. 

B.  Physical Requirements 

      The fabric shall meet the requirements of table 1, when sampled and tested in 
accordance with the methods indicated in the table below. 

 
All material shall be shipped with suitable wrapping to protect the fabric during shipping 
and storage at the job site. 

620S.4  Construction Methods  

The submittal requirements shall be completed before any materials are ordered. 

The "Filter Fabric" shall be installed in accordance with the manufacturer's 
recommendations, as indicated on the Drawings or as directed by the Engineer or 
designated representative.  When lapping is required, it shall be in accordance with the 
manufacturer's recommendations.  Backfilling around the Filter Fabric shall be done in 
such a manner that the Filter Fabric material will not be damaged during the placement. 
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TABLE 1:  FILTER FABRIC REQUIREMENTS 
Original Physical Properties Test Method Requirements 

Fabric weight (mass), on an ambient 
temperature air-dried tension free 
sample, expressed in oz/ sq. yd (grams/ 
square meter) 

TxDoT  
Tex-616-J* 

Underdrains/Slope Stabilization
4.0 (135) minimum 

Gabions and Revet Mattresses
6.0 (200) minimum 

Water flow rate by falling head method, 
7.9 inches (20 cm) to 3.9 inches (10 
cm) on 2 inch (50 mm) ID cylinder with 
1 inch (25 mm) diameter orifice, with 
flow rate expressed in gal/sq.ft/minute 
(liters/square meter/minute). 

TxDoT  
Tex-616-J* 

80 (3,260) minimum 

Breaking load in either machine or 
cross-machine direction, expressed in 
pounds (newtons) 

ASTM D-1682 
grab method 

G** 

100 (445) minimum 

Equivalent opening size for US Standard 
(SI) sieves. 

CW-02215 70  to 100 
(212  to 150m) 

"Apparent elongation" at breaking load in 
either machine or cross-machine 
direction, expressed as percent 

ASTM D-1682 
grab method 

G** 

100  maximum 

        *    TxDoT Tex-616-J,  "Testing of Construction Fibers 
         **   ASTM D 1682 grab method G, "Test Methods for Breaking Load and Elongation 

of Textile Fabrics"* as modified by TxDoT Test Method Tex-616-J 
      *** CW-02215, US Army Corps of Engineers, Civil Works Construction Guide 

Specification "Plastic Filter Fabric". 

620S.5  Measurement  

Work and acceptable material for "Filter Fabric" will be measured by the square yard 
(square meter: 1 square meter equals 1.196 square yards), complete in place. 

620S.6  Payment  

The work performed and the materials furnished and measured as provided under 
"Measurement" will be paid at the unit bid price for "Filter Fabric".  The unit bid price, when 
included in the contract as a pay item, shall include full compensation for all materials, 
excavation and backfilling and all manipulations, labor, tools, equipment and incidentals 
necessary to complete the work. 
 
Payment will be made under: 
 
    Pay Item No. 620S:   Filter Fabric   Per Square Yard. 
 
 
End 
 
 
SPECIFIC CROSS REFERENCE MATERIALS
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Specification 620S, “Filter Fabric" 
American Society for Testing and Materials (ASTM) 
Designation        Description 
D 1682                              Test Methods for Breaking Load and Elongation of Textile Fabrics  
Texas Department of Transportation Manual of Testing Procedures 
Designation  Description 
Tex-616-J Testing of Construction Fabrics 
RELATED CROSS REFERENCE MATERIALS 

City of Austin Environmental Criteria Manual 
Designation Description 
Section 1.4.2.E Rock Berm  
City of Austin Standard Details 
Designation Description 
Number 639S-1 Rock Berm  
City of Austin Standard Specifications 
Designation Description 
Item No. 101S Preparing Right of Way 
Item No. 102S Clearing and Grubbing 
Item No. 111S Excavation 
Item No. 120S Channel Excavation 
Item No. 401 Structural Excavation and Backfill 
Item No. 602S Sodding for Erosion Control 
Item No. 604S Seeding for Erosion Control 
Item No. 605S Soil Retention Blanket 
Item No. 606S Fertilizer 
Item No. 608S Planting 
Item No. 610S Preservation of Trees and Other Vegetation  
Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 
Designation Description 
Item No. 100 Preparing Right of Way  
Item No. 110 Excavation 
Item No. 132  Embankment 
Item No. 158 Specialized Excavation Work 
Item No. 166 Fertilizer 
Item No. 168 Vegetative Watering 
Item No. 169 Soil Retention Blanket 
Item No. 204 Sprinkling 
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Item No.  627S 
Grass-Lined Swale 

627S.1  Description  

This item governs natural or constructed drainage ways of parabolic or 
trapezoidal cross section that are located below adjacent ground level and is 
stabilized by suitable vegetation (Environmental Criteria Manual Section 
1.4.3.B).  The flow is normally wide and shallow and conveys the runoff down 
the slope. 
 
A grass-lined swale shall be used when it is necessary to convey runoff only 
without causing erosion.  In cases where there is base flow involved, it shall be 
handled by the addition of a subsurface drain or a stone or gabion mattress 
lined low flow channel to the grass-lined swale. 
 
This specification is applicable for projects or work involving either inch-pound 
or SI units.  Within the text, the inch-pound units are given preference followed 
by SI units shown within parentheses. 

627S.2  Submittals 

The submittal requirements for this specification item shall include: 
 

A. The submittal requirements (if necessary) for Standard Specification 
Item Numbers 594S, Gabions and Revet Mattresses", 602S, "Sodding 
for Erosion Control", 604S, "Seeding for Erosion Control" and 605S, 
"Soil retention Blanket". 

B. Aggregate types, gradations, and physical characteristics for the 
Portland Cement Concrete mix, 

627S.3  Materials  

A.  Grass-lined Swale 

1  Seed and Mulch  
 

Seed and mulch shall conform to Item No. 604S, "Seeding for Erosion 
Control". 
 

2  Sod  
 

Sodding shall conform to Item No. 602S, "Sodding for Erosion 
Control". 

 
3  Soil Retention Blanket  

 
The soil retention blanket shall conform to Standard Specification Item 
No. 605S, "Soil Retention Blanket". 

 

627S.4  Construction Methods  
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Except as indicated on the Drawings or directed by the Engineer or 
designated representative, all trees, brush, stumps, obstructions and other 
objectionable material shall be removed and disposed of so as not to 
interfere with the proper functioning of the waterway. 
 
The waterway shall be excavated or shaped to line, grade, typical 
sections, and cross-section indicated on the Drawings and shall be free of 
bank projections or other irregularities, which could impede normal flow. 
 
Fill shall conform to Standard Specification Item No. 132S, "Embankment". 
 
All soil and materials not needed to complete the swale shall be removed. 

627S.5  Measurement  

Acceptable work performed as prescribed by this item shall be measured 
by lineal feet (lineal meters: 1 lineal meter equals 3.281 lineal feet) along 
the centerline of the stone center "pilot" channel. 

627S.6  Payment  

 
Work performed and materials furnished for this item shall be paid at the 
unit bid price per lineal foot. 
 
Payment will be made under: 
 

Pay Item No. 627S-GSS:  Grass-Lined Swale    Per 
Lineal Foot 
 
 
End 
 
 

 
SPECIFIC CROSS REFERENCE MATERIALS 

Specification 627S, “Grass-Lined Swale and Grass-Lined Swale with Stone Center"
 
City of Austin Environmental Criteria Manual 
Designation Description 
Section 1.4.4.B.4 Permanent Erosion and Sedimentation Control 
Section 1.4.6.B Standards for Grass-Lined Swales 
 
City of Austin Standard Specifications 
Designation  Description 
Item No. 132S  Embankment 
Item No. 403S Concrete for Structures 
Item No. 594S Gabions and Revet Mattresses 
Item No. 602S Sodding for Erosion Control 
Item No. 604S Seeding for Erosion Control 
Item No. 605S Soil Retention Blanket 
 
City of Austin Standard Details 
Designation  Description 
No. 627S-1 Grass-Lined Swale 
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RELATED CROSS REFERENCE MATERIALS 

Specification 627S, “Grass-Lined Swale " 
City of Austin Standard Specifications 
Designation Description 
Item No. 101S Preparing Right of Way 
Item No. 102S Clearing and Grubbing 
Item No. 111S Excavation 

Item No. 120S Channel Excavation 

Item No. 401 Structural Excavation and Backfill 
Item No. 404S Pneumatically Placed Concrete 
Item No. 406 Reinforcing Steel 
Item No. 408 Concrete Joint Material 
Item No. 410 Concrete Structures 
Item No. 606S Fertilizer 
Item No. 608S Planting 
Item No. 610S Preservation of Trees and Other Vegetation 
Item No. 620S Filter Fabric 
 
Texas Department of Transportation: Standard Specifications for Construction 
and Maintenance of Highways, Streets, and Bridges 
Designation Description 
Item No. 100 Preparing Right of Way  
Item No. 110 Excavation 
Item No. 132  Embankment 
Item No. 158 Specialized Excavation Work 
Item No. 166 Fertilizer 
Item No. 168 Vegetative Watering 
Item No. 169 Soil Retention Blanket 
Item No. 204 Sprinkling 
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Item No.  628S 
Sediment Containment Dikes 

628S.1  Description  

This item shall govern the provision and placement of temporary filtration dikes along or 
across such areas as indicated on the Drawings.  This method shall be used during 
construction only and its purpose shall be to temporarily control erosion by intercepting and 
retaining sediment. 

This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text, the inch-pound units are given preference followed by SI units shown within 
parentheses. 

628S.2  Submittals 

The submittal requirements for this specification item shall include: 

A. Locations and Types of containment dikes (Hay Bales or Triangular Sediment Filter 
Dike). 

B. Seeding  

1. Identification of the type, source, mixture, pure live seed (PLS) and rate of 
application of the seeding. 

2. Type of mulch. 

3. Type of tacking agent. 

4. Type and rate of application of fertilizer. 

628S.3  Materials  

A. Hay Bales  

"Hay Bales" shall be free of Johnson Grass or other nocuous weeds.  The bales shall 
consist of either hay or straw in good condition and be securely tied with wire.  Stakes 
for anchoring bales shall be #4 (10M) reinforcing bars, 1/2 inch (12.5 mm) steel pickets, 
or 2 x 2 inch (50 x 50 mm) wooden stakes.  Hay bales shall be limited to drainage areas 
less than 2,500 square feet (0.02 hectares). 

B. Filter Dike  

"Filter Dike" shall be prefabricated from 6x6-D2.9xD2.9 (150x150-MW19xMW19) WWF 
and 4.5 oz. (127 grams) non-woven polyester filter fabric securely fastened to WWF with 
galvanized shoat rings or j-clips.  A 12-inch (300-mm) skirt shall be a continuous 
extension of the filter fabric on the upstream face.   

The filter fabric shall extend beyond the dike joints to provide a 3-inch (75-mm) overlap.  
Ends of dike not lapped with filter fabric shall be plugged with filter fabric. 



Current Version: December 31, 2013 Previous Versions: 10/30/09, 06/21/07, 05/21/01 
and 04/17/86 

 

628S 12/31/13 Page 2                     Sediment Containment Dikes                    

628S.4  Construction Methods  

The Contractor may select the material for the dikes, unless otherwise indicated, conforming 
to the details on the Drawings and Standard Detail Numbers 628S and 628S-1.   

Bales shall be placed with ends tightly abutting the adjacent bales.  Each bale shall be 
embedded in the soil a minimum of 4 inches (100 mm) and a maximum of 6 inches (150 mm).  
Bales shall be securely anchored in place by a minimum of 2 stakes per bale.  The first stake 
in each bale shall be angled toward the previously placed bale to force the bales together.  
Stakes shall be embedded in the soil a minimum of 1 1/2 feet (0.45 meters).  Bales that are 
not able to be imbedded and are place on impervious cover should be placed level with the 
concrete and have all bales butted end to end with no voids or gaps between them.  Bales 
shall be bound by either wire or nylon string.  Bales shall be replaced every 2 months or more 
often during wet periods. 

For filter dikes, the filters shall be placed with ends tightly abutting the adjacent filter.  Each 
filter and skirt shall be securely anchored in place using 6 inch (150 mm) staples at a 
maximum spacing of 12 inches (300 mm) on center.  Anchoring on impervious areas shall be 
accomplished with gravel bags placed at 18 inches (450 mm) on center or with a nominal 1 
inch by 4 inch (25 mm by 100 mm) board nailed at 18 inches (450 mm) on center. 

Silt accumulation behind hay bales and triangular sediment filter dikes shall be removed at a 
maximum depth of 6 inches (150 mm) or when, in the opinion of the Engineer or designated 
representative, the structure ceases to function as intended.   

All dikes shall be inspected by the Contractor at least monthly and after each rainfall.  Dikes 
shall be repaired or replaced when necessary or as directed by the Engineer or designated 
representative. 

After completion of construction or when directed by the Engineer or designated 
representative the dike shall be removed and the site re-graded to the final grades.  Any 
depression shall be filled and any accumulations of silt shall be spread or removed to a 
permitted disposal area.  After removal of the dike the area shall be graded and seeded 
conforming to Item No. 604S, "Seeding for Erosion Control".  

628S.5  Measurement  

The work performed and the materials furnished as prescribed by this item will be measured 
by the lineal foot (lineal meter: 1 lineal meter equals 3.281 lineal feet) of "Sediment 
Containment Dikes", complete in place.   

628S.6  Payment  

The work performed and materials furnished and measured as provided under "Measurement" 
will be paid for at the unit bid price per lineal foot of "Sediment Containment Dikes" indicated 
on the Drawings.  The Unit bid price shall include full compensation for: (a) furnishing, hauling 
and placing all materials including all labor, tools, equipment and incidentals needed to 
complete the work, (b) the repair and/or replacement of materials, (c) the removal and 
disposal of all silt and debris and (d) the removal of all dikes, silt and debris after completion of 
construction or when directed by the Engineer or designated representative.   



Current Version: December 31, 2013 Previous Versions: 10/30/09, 06/21/07, 05/21/01 
and 04/17/86 

 

628S 12/31/13 Page 3                     Sediment Containment Dikes                    

When indicated on the Drawings, payment for sediment containment will be made under: 

Pay Item No. 628S-A:   Sediment Containment Dikes with hay bales Per Lineal Foot. 

Pay Item No. 628S-B:   Sediment Containment Dikes with filter fabric  Per Lineal Foot. 

 

End 
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SPECIFIC CROSS REFERENCE MATERIALS 
Specification 628S, “Sediment Containment Dike" 

 
City of Austin Standard Details 
Designation Description 
Number 628S Triangular Sediment Filter Dike 
Number 628S-1 Hay Bale Dike 
 
City of Austin Standard Specifications 
Designation  Description 
Item No. 604S Seeding for Erosion Control 
 
City of Austin Standard Contract  
Section   Description 
00300U Bid Form (Unit Prices) 

 

RELATED CROSS REFERENCE MATERIALS 
Specification 628S, “Sediment Containment Dike" 

 
City of Austin Standard Specifications  
Designation Description 
Item No. 101S Preparing Right of Way 
Item No. 102S Clearing and Grubbing 
Item No. 111S Excavation 
Item No. 120S Channel Excavation 
Item No. 401S Structural Excavation and Backfill 
Item No. 406S Reinforcing Steel 
Item No. 602S Sodding for Erosion Control 
Item No. 605S Soil Retention Blanket 
Item No. 606S Fertilizer 
Item No. 608S Planting 
Item No. 610S Preservation of Trees and Other Vegetation 
Item No. 620S Filter Fabric 
 

RELATED CROSS REFERENCE MATERIALS (Continued) 
Specification 628S, “Sediment Containment Dike" 

 
Texas Department of Transportation: Standard Specifications for Construction and 
Maintenance of Highways, Streets, and Bridges 
Designation Description 
Item No. 100 Preparing Right of Way  
Item No. 110 Excavation 
Item No. 132  Embankment 
Item No. 158 Specialized Excavation Work 
Item No. 166 Fertilizer 
Item No. 168 Vegetative Watering 
Item No. 169 Soil Retention Blanket 
Item No. 204 Sprinkling 
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ITEM NO. 639S 
ROCK BERM 

639S.1  Description 

This item shall govern the construction of a temporary berm of open graded rock that is 
installed at the toe of a slope on the perimeter of a developing area.  Rock berms are 
appropriate for use as flow diverters, energy dissipators, grade control, and level 
spreaders to release the water in sheet flow (Environmental Criteria Manual Section 
1.4.5.E).  This item shall also govern the removal of the “Rock Berm” and re-vegetation 
of the area. 

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text, the inch-pound units are given preference followed by SI units 
shown within parentheses. 

639S.2  Submittals 

The submittal requirements for this specification item shall include: 

A. Function (flow diversion, grade control, energy dissipator, level spreader, or other) 
and dimensions of the rock berm 

B. Source, type and gradation of rock 

C. Re-vegetation program, including: 

1. Identification of the type, source, mixture, Pure Live Seed (PLS) and rate of 
application of the seeding. 

2. Type of mulch. 

3. Type of tacking agent. 

4. Type and rate of application of fertilizer. 

639S.3  Design Criteria 

A detailed design is not required for the installation of a rock berm; however, the 
following criteria shall be observed: 

Drainage area less than 5 acres (2 hectares). 

Height 
18 inches (450 mm) minimum height, measured 
vertically from the top of the existing ground at 

the upslope toe to the top of the berm. 
Top width 2 feet (0.6 meter) minimum. 

Side slopes 2:1 or flatter. 

Grade Berms will be built along a contour as near 
possible to a 0 percent grade. 
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639S.4  Materials 

Surplus rock excavated from utility trenches or from other excavations may be used in 
construction of these berms.  In general, the rocks shall be sound with a minimum of 3 
inches (75 mm) in smallest dimension and shall weigh between 10 and 30 pounds (4.5 
to 13.6 kilograms) each.  Seeding for re-vegetation shall conform to Item No. 604S, 
"Seeding for Erosion Control". 

Use only open-graded rock of the size indicated on Standard Detail No. 639S-1, with 
most of the fines removed. 

639S.5 Construction Methods 

All trees, brush, stumps and objectionable material shall be removed and disposed in a 
manner that will not interfere with the construction of the berm. 

A trench shall be excavated to a minimum depth of 4 inches  (100 mm) below existing 
grade for placement of the rock as indicated on Standard Detail No. 639S-1 and the 
Drawings.  The rocks shall be placed in interlocking layers with close joints starting at 
the base.  Open joints shall be filled with rock-spalled materials as required to stabilize 
the berm. 

The area upstream from the rock berm shall be maintained in a condition, which will 
allow sediment to be removed following the runoff from a rainfall event. After each 
rainfall event with an accumulation of 1 inch (25 mm) or more, an inspection of the rock 
berm will be made by the Contractor and the stone shall be replaced, when the structure 
ceases to function as intended because of sediment accumulation among the rocks, 
washout, construction traffic damage, etc. 

If the sediment reaches a depth equal to 1/3 the height of the berm or 6 inches (150 
mm), whichever is less, the Contractor will remove the accumulated sediment and 
dispose of it at an approved disposal site in a manner that will not contribute to 
additional sedimentation.  The berm will be reshaped as needed during construction.  

When the site is completely stabilized, the berm will be removed and disposed of in a 
manner approved by the Engineer or designated representative. 

The area will be re-vegetated as required by Item No. 604S, "Seeding for Erosion 
Control". 

639S.6 Measurement 

Acceptable work performed and prescribed in this item will be measured by the linear 
foot (lineal meter: 1 lineal meter equals 3.281 lineal feet) along the centerline of top of 
berm. 
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639S.7  Payment 

The work performed and material furnished and measured as provided under 
“Measurement” to construct this item will be paid for at the unit bid price per linear foot of 
rock berm barrier as indicated on the Drawings. The Unit Bid Price shall include full 
compensation for:  

(a) furnishing, hauling and placing all materials including all labor, tools, equipment 
and incidentals needed to complete the work,  

(b) maintaining the berm,  
(c) removing sediment accumulations,  
(d) rock replacement,  
(e) removing and disposing of all materials when the berm is no longer required and  
(f) re-vegetating the site upon removal of the berm. 

 

Payment will be made under: 

Pay Item No. 639S: Rock Berm Per Lineal Foot. 

End 
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SPECIFIC CROSS REFERENCE MATERIALS 

Specification 639S, “Rock Berm" 
 

City of Austin Environmental Criteria Manual 

Designation Description 

Section 1.4.2.E Rock Berm 
 

 
City of Austin Standard Details 

Designation Description 

Number 639S-1 Rock Berm 
 

 
City of Austin Standard Specifications 

Designation Description 

Item No. 604S Seeding for Erosion Control 
 

 
RELATED CROSS REFERENCE MATERIALS 

Specification 639S, “Rock Berm" 
 

City of Austin Environmental Criteria Manual 

Designation Description 

Table 1-1.3 Recommended Design Values For Functional 
Controls 

Table 1-2 Maximum Water Depth At The Barrier 
 

 
City of Austin Standard Specifications 

Designation Description 

Item No. 101S Preparing Right of Way 

Item No. 102S Clearing and Grubbing 

Item No. 111S Excavation 

Item No. 120S Channel Excavation 

Item No. 401S Structural Excavation and Backfill 

Item No. 602S Sodding for Erosion Control 

Item No. 605S Soil Retention Blanket 

Item No. 606S Fertilizer 
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Item No. 608S Planting 

Item No. 610S Preservation of Trees and Other Vegetation 

Item No. 620S Filter Fabric 
 

 
Texas Department of Transportation: Standard Specifications for Construction 

and Maintenance of Highways, Streets, and Bridges 

Designation Description 

Item No. 100 Preparing Right of Way 

Item No. 110 Excavation 

Item No. 132 Embankment 

Item No. 158 Specialized Excavation Work 

Item No. 166 Fertilizer 

Item No. 168 Vegetative Watering 

Item No. 169 Soil Retention Blanket 

Item No. 204 Sprinkling 
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Item No. 641S 
Stabilized Construction Entrance  

641S.1  Description  

This item governs the construction of a stabilized pad of crushed stone located at any 
point where traffic will be entering or leaving a construction site to or from a public right of 
way, street, alley, sidewalk or parking area.  The removal of the stabilized pad of crushed 
stone shall also be included in the item. The purpose of a stabilized construction entrance 
is to reduce or eliminate the tracking or deposition of sediment onto public right of way 
(Environmental Criteria Manual Section 1.4.2.N.4). 

This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text, the inch-pound units are given preference followed by SI units shown 
within parentheses. 

641S.2  Submittals 

The submittal requirements for this specification item shall include: 

A.  Source, type and gradation of rock 

B.  Drainage technique (i.e. drainage swale or entrance grading) proposed to prevent 
runoff from exiting the construction site. 

641S.3  Materials  

Aggregate for construction shall conform to the following gradation: 
 

Table 1:  Aggregate Gradation Chart (TEX 401-A, % Retained per sieve) 
US 5 inch (SI 125 mm) US 3 inch (SI 75 mm) 

0 100 

641S.4  Construction Methods  

All trees, brush, stumps, obstructions and other objectionable material shall be removed 
and disposed of in a manner that will not interfere with the excavation and construction of 
the entrance as indicated on the Drawings or as presented in Standard Details No. 641S-
1.  The entrance shall not drain onto the public right of way or shall not allow surface water 
runoff to exit the construction site. 

When necessary, vehicle wheels shall be cleaned to remove sediment prior to entrance 
onto public right of way.  When vehicle washing is required, it shall be done on an area 
stabilized with crushed stone, which drains into an approved sediment trap or sediment 
basin.  All sediment shall be prevented from entering any storm drain, ditch or watercourse 
through use of sand bags, gravel, boards, silt fence (Standard Specification Item No 642S) 
or other methods approved by the Engineer or designated representative. 

The entrance shall be maintained in a condition that will prevent tracking or disposition of 
sediment onto public right of way.  This restriction may require periodic top dressing with 
additional stone as conditions demand, as well as the repair and/or cleanout of any 
measures used to trap sediment.  All sediment that is spilled, dropped, washed or tracked 
onto public right of way must be removed immediately. 
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641S.5  Measurement  

Acceptable work performed as prescribed in this item will be measured by unit of each 
stabilized construction entrance installed. 

641S.6  Payment  

The work performed and materials furnished and measured as provided under 
"Measurement" will be paid for at the unit bid price per lineal foot of "Stabilized 
Construction Entrance".  The price shall include full compensation for furnishing, hauling 
and placing all materials, labor, tools, equipment and incidentals necessary to complete 
the work including inspecting, repairing, replacing and relocating existing fencing, removal 
of silt and removal and disposal of all materials at the completion of construction. 
 
Payment, when included as a contract pay item, will be made under: 
 

 Pay Item No. 641S:  Stabilized Construction Entrance  Per Each. 
 
End 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification 641S, “Stabilized Construction Entrance (SCE)"  

City of Austin Environmental Criteria Manual 
Designation  Description 
Section 1.4.2.N.4 Stabilized Construction Entrance "Design Criteria"  
City of Austin Standard Details 
Designation Description 
Number 641S-1 Stabilized Construction Entrance  
City of Austin Standard Specifications 
Designation  Description 
Item No. 642S Silt Fence (SF) 
 

RELATED CROSS REFERENCE MATERIALS  
City of Austin Environmental Criteria Manual 
Designation  Description 
Section 1.4.2.J Sandbag Berm 
Figure 1-11 Sand Bag Berm 
Section 1.4.2.G Silt Fence  
City of Austin Standard Specifications 
Designation Description 
Item No. 101S Preparing Right of Way 
Item No. 102S Clearing and Grubbing 
Item No. 111S Excavation 
Item No. 120S Channel Excavation 
Item No. 401S Structural Excavation and Backfill 
Item No. 610S Preservation of Trees and Other Vegetation 
 
 
 
  
Texas Department of Transportation: Standard Specifications for Construction  
and Maintenance of Highways, Streets, and Bridges 
Designation Description 
Item No. 100 Preparing Right of Way  
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Item No. 110 Excavation 
Item No. 132  Embankment 
Item No. 158 Specialized Excavation Work 
Item No. 168 Vegetative Watering 
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ITEM NO. 642S 
SILT FENCE 

642S.1 Description 

This item shall govern the provision and placement of a silt fence fabric fence 
(Environmental Criteria Manual Section 1.4.5.G) including maintenance of the fence, 
removal of accumulated silt, removal of the silt fence and re-vegetation of disturbed 
areas upon completion of the project. 

This specification is applicable for projects or work involving either inch-pound or SI 
units.  Within the text, the inch-pound units are given preference followed by SI units 
shown within parentheses. 

642S.2  Submittals 

The submittal requirements for this specification item shall include: 

A. Source, manufacturer, characteristics and test data for the silt fence fabric, 

B. Manufacturer, characteristics and test data for the posts and wire fence. 

C. Re-vegetation program, including: 

1. Identification of the type, source, mixture, Pure Live Seed (PLS) and rate of 
application of the seeding. 

2. Type of mulch. 

3. Type of tacking agent. 

4. Type and rate of application of fertilizer. 

642S.3  Materials  

A. Fabric 

1. General: 

The silt fence fabric shall be of nonwoven polypropylene, polyethylene or 
polyamide thermoplastic fibers with non-raveling edges.  The silt fence fabric 
shall be non-biodegradable, inert to most soil chemicals, ultraviolet resistant, 
unaffected by moisture or other weather conditions, and permeable to water 
while retaining sediment.  The silt fence fabric shall be supplied in rolls a 
minimum of 36 inches (0.9 meter) wide. 

2. Physical Requirements: 

The fabric shall meet the requirements presented in Table 1, when sampled 
and tested in accordance with the methods indicated herein, on Standard 
Detail No. 642S-1 and/or on the Drawings. 
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B. Posts: 

Posts shall be steel Tee or Y-posts, not less than 4 feet (1.22 meters) in 
length with a minimum weight of 1.25 pounds per foot (1.86 kilograms per 
meter) with a minimum Brinell Hardness of 143.  Hangers shall be adequate 
to secure fence and fabric to posts. Posts and anchor plates shall conform to 
ASTM A-702. Caps are required (*not specifying discretionary criteria). 

C. Wire Fence: 

Wire fence shall be welded wire fabric 2 in. x 4 in. 12.5 SWG, wire diameter 
0.099 in (±0.005 in.), and shall conform to Standard Specification Item No. 
406, "Reinforcing Steel". 

 

TABLE 1.  Silt Fence Fabric Requirements 

Physical Properties Method Requirements 

Fabric Weight in ounces per square yard 
(grams/square meter) 

TEX-616-J1 
5.0 minimum 

(150 minimum) 
Equivalent Sieve Opening Size: US Standard 
(SI Standard sieve size) 

CW-022152 
40 to 100 

(425 to 150 �m)
Mullen Burst Strength: lbs. per  sq. inch (psi) 
megaPascal (mPa) 

ASTM D-
37863 

280 minimum 
(1.9 minimum) 

Ultraviolet Resistance; % Strength Retention 
ASTM D-

16824 
70 minimum 

 

1 TxDoT Test Method Tex-616-J, "Testing of Construction  Fabrics". 
2 US Army Corps of Engineers Civil Works Construction Guide Specification 

CW-02215, "Plastic Filter Fabric". 
3 ASTM D-3786, " Test Method for Hydraulic Bursting Strength of Knitting 

Goods and Nonwoven Fabrics: Diaphragm Bursting Strength Tester Method". 
4 ASTM D-1682, " Test Methods for Breaking Load and Elongation of Textile 

Fabrics ". 

642S.4 Construction Methods 

The silt fence fabric shall be securely attached to the posts and the wire support fence 
with the bottom 12 inches (300 mm) of the material buried in a trench a minimum of 6 
inches (150 mm) deep and 6 inches (150 mm) wide to prevent sediment from passing 
under the fence.  When the silt fence is constructed on impervious material, a 12-inch 
(300-mm) flap of fabric shall be extended upstream from the bottom of the silt fence and 
weighted to limit particulate loss.  No horizontal joints will be allowed in the silt fence 
fabric.  Vertical joints shall be overlapped a minimum of 12 inches (300 mm) with the 
ends sewn or otherwise securely tied. 

The silt fence shall be a minimum of 24 inches (0.6 meter) high.  Posts shall be 
embedded a minimum of 12 inches (300 mm) in the ground, placed a maximum of 8 feet 
(2.4 meters) apart and set on a slight angle toward the anticipated runoff source.  When 
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directed by the Engineer or designated representative, posts shall be set at specified 
intervals to support concentrated loads. 

* Per OSHA §1926.701, ‘all protruding reinforcing steel, onto and into which employees 
could fall, shall be guarded to eliminate the hazard of impalement’.  Caps must be large 
enough to dissipate the forces of impact to prevent impalement from a reasonably 
foreseeable fall distance.  It should be noted that the use of impalement protection caps 
is but one method of protection; covers or wooden troughs can be another means of 
meeting the guarding requirement.  For City of Austin purposes, this also applies to t-
posts and wooden stakes. 

The silt fence shall be repaired, replaced, and/or relocated when necessary or as 
directed by the Engineer or designated representative.  Accumulated silt shall be 
removed when it reaches a depth of 6 inches (150 mm). 

642S. 5  Measurement 

The work performed and the materials furnished under this item will be measured by the 
lineal foot of "Silt Fence", complete in place. 

642S.6 Payment 

The work performed and materials furnished and measured as provided under 
"Measurement" will be paid for at the unit bid price per lineal foot of "Silt Fence".  The 
price shall include full compensation for furnishing, hauling and placing all materials, 
labor, tools, equipment and incidentals necessary to complete the work including 
inspecting, repairing, replacing and relocating the fence, removal of silt and removal and 
disposal of all materials at the completion of construction in and re-vegetation of 
disturbed areas. 

Payment will be made under: 

Pay Item No. 642S: Silt Fence for Erosion Control Per Lineal Foot. 

END 
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SPECIFIC CROSS REFERENCE MATERIALS 
Specification 642S, “Silt Fence” 

City of Austin Environmental Criteria Manual 

Designation Description 

Section 1.4.5.G Silt Fence 

 

City of Austin Standard Details 

Designation Description 

Number 642S-1 Silt Fence 

 
City of Austin Technical Specifications 

Designation Description 

Item No. 406 Reinforcing Steel 

 
American Society For Testing and Materials (ASTM) 

Designation Description 

A-702 Specification for Steel Fence Posts and Assemblies, 
Hot Wrought 

D-1682 Test Methods for Breaking Load and Elongation of 
Textile Fabrics 

D-3786 Test Method for Hydraulic Bursting Strength of Knitting 
Goods and Nonwoven Fabrics: Diaphragm Bursting 
Strength Tester Method 

 
Texas Department of Transportation Manual of Testing Procedures 

Designation Description 

Tex-616-J Testing of Construction  Fabrics 

 
U.S. Army Corps of Engineers 

Designation Description 

CW-02215 Civil Works Construction Guide  Specification 
"Plastic Filter Fabric" 

 

RELATED CROSS REFERENCE MATERIALS 
Specification 642S, “Silt Fence” 
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City of Austin Environmental Criteria Manual 

Designation Description 

Table 1-1.3 Recommended Design Values For Functional 
Controls 

Table 1-2 Maximum Water Depth At The Barrier 

 
City of Austin Standard Specifications 

Designation Description 

Item No. 101S Preparing Right of Way 

Item No. 102S Clearing and Grubbing 

Item No. 111S Excavation 

Item No. 120S Channel Excavation 

Item No. 401S Structural Excavation and Backfill 

Item No. 610S Preservation of Trees and Other Vegetation 
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Item No. 700S 
Mobilization 

700S.1  Description  

This item shall govern the mobilization of personnel, equipment and materials at the 
work site for other contract items that will be performed by the Contractor.  
Mobilization shall include, but not be limited to the movement of equipment, 
personnel, material, supplies, etc. to the Work site; the installation of temporary 
facilities (when not paid for separately) and the establishment of office and other 
necessary facilities prior to the initiation of the Work.  The cost of the Payment Bond 
and Performance Bond on the Work that is delayed due to circumstances beyond 
Contractor’s control, a closed construction season or for the convenience of the City 
of Austin will be considered part of the mobilization item under this Contract. 

700S.2  Measurement.   

Measurement of the Specification Item, “Mobilization”, as specified herein as "Total 
Mobilization Payment", will be by the “Lump Sum”, as the Work progresses.  

700S.3  Payment. 

The adjusted contract amount as used below is defined as the original contract 
amount less the lump sum bid for Mobilization and any payments for materials or 
equipment not yet incorporated in the Work.  The Contractor shall submit a lump 
sum amount for Payment Item No. 700S-TM, "Total Mobilization Payment". 
 
"Initial Mobilization Payout" as used below is defined as: 
 
1. 8% of the original contract amount for projects with an original contract amount 

of $ 0.5 million or less; or 

 2.    4% of the original contract amount for projects with an original contract amount 
greater than $ 0.5 million. 

 
In those instances where the "Initial Mobilization Payout", as defined above, exceeds 
the "Total Mobilization Payment" lump sum bid item (i.e. Payment Item No. 700S-
TM), the "Total Mobilization Payment" shall be used as the "Initial Mobilization 
Payout".  In no instance shall the "Initial Mobilization Payout" exceed the "Total 
Mobilization Payment" bid item. 
 
Partial payments of the "Initial Mobilization Payout" shall be as follows: 
 
A.  Upon presentation of a paid invoice for the Payment Bond, Performance Bond 

and/or required insurance, the Contractor will be paid that cost from the amount 
bid for "Total Mobilization Payment".  

 
B. The Mobilization of tunnel boring machines, batch plants or other similar 

facilities, along with supporting materials and equipment, to the work site or to 
the vicinity of the Work site will be considered as partial Mobilization under this 
contract.  The Contractor shall provide a certified statement of the Contractor’s 
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expenditure for the Mobilization and setup of the facility and supporting 
equipment.  Upon approval by the Engineer or designated representative, the 
certified expenditure will be paid from the amount bid for the Specification Item, 
“Total Mobilization Payment”.  In no case shall the combined amount for all of 
these facilities be more than 10 percent of the Mobilization “Total Mobilization 
Payment" lump sum bid or one (1) percent of the total contract amount, 
whichever is less. 

 
C.   When one (1) percent of the adjusted contract amount is earned, 50 percent of 

the "Initial Mobilization Payout” will be paid. Previous payments under this item 
will be deducted from this amount. 

 
D. When five (5) percent of the adjusted contract amount is earned, seventy-five 

(75) of the "Initial Mobilization Payout” will be paid. Previous payments under 
this item will be deducted from this amount. 

 
E.  When ten (10) percent of the adjusted contract amount is earned, one hundred 

(100) percent of the "Initial Mobilization Payout” will be paid. Previous payments 
under this item will be deducted from this amount. 

 
F. Payment for the remainder of Pay Item No. 700S-TM, “Total Mobilization 

Payment” will be made upon receipt of the final pay estimate. 
 

Payment will be made under: 

Pay Item No.  700S-TM:  "Total Mobilization Payment"  Lump Sum 
 

END 
 
 

RELATED CROSS REFERENCE MATERIALS 
Specification 700S, “MOBILIZATION”  

City of Austin Standard Contract Documents 
Designation      Description 
00020               Invitation for Bids 
00100               Instructions To Bidders 
00300               Bid Form 
00425               Insurance Cost Form 
00500               Agreement 
00610               Performance Bond 
00620               Bid Bond 
00650               Certificate of Insurance 
00700               General Conditions 
00810               Supplemental General Conditions 
00820               Modifications to Bidding Requirements & Contract Forms 
01010               Summary of Work 
01300               Submittals 
01500               Temporary Facilities 
01550               Public Safety and Convenience 
01700               Contract Closeout  
01710               Final Cleaning           
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Item No. 720S 
Metal for Structures  

 
720S.1  Description 
 
This item shall govern all structural and miscellaneous steel, anchor bolts, and miscellaneous 
metals used in structures.  Reinforcing steel (Item 406S) and other structural materials are not 
included. This specification is optional and is applicable for projects or work involving either 
inch-pound or SI units.  Within the text inch-pound units are given preference followed by SI 
units shown within parentheses. 
 
720S.2  Submittals  
 
The submittal requirements of this specification item include: 
 
A. Certification or mill test reports indicating that all materials supplied are in accordance with 

this specification. 
 
B. Any material proposed for use and not designated herein, including type and trade name for 

any material not generically specified by the American Society for Testing and Materials 
(ASTM).  Submittal shall include material specification and technical data as required to 
show that the proposed material meets the intent of those specified herein. 

 
C. When SI unit bolts are proposed for use on a project, submit sizing of bolt(s) and the U.S. 

Customary Unit (USCU) bolt size(s) the SI unit bolt(s) will be substituted for.  Note: although 
this specification includes ASTM standards for both USCU and SI, there is no conversion 
between these standards; each contains a different set of bolts with different physical size 
characteristics.  When SI unit bolts are used, appropriately sized SI unit nuts and washers 
shall also be provided. 

 
720S.3  Structural Steel for Main Members 
 
Unless otherwise indicated, structural steel for main members shall conform to the longitudinal 
Charpy V-notch (CVN) requirements in accordance with Table A.  Sampling and testing shall be 
in accordance with ASTM A673 (A673M).  
 
A.  Structural Steel  
 

When indicated as Structural Steel, the material shall conform to ASTM A 36 (A36M), with a 
minimum specified yield strength of 36 ksi (250 MPa). 
 

B.  High Strength Structural Steel (HS) 
 

When indicated as Structural Steel-HS, the material shall have a minimum required yield 
strength of 50 ksi (345 MPa), conforming to one of the following ASTM specifications: 
 
 
1. ASTM A 572 (A572M).  
 
2. ASTM A 588 (A588M).  
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3. ASTM A709 (A709M). 
 
4. ASTM A992 (A992M). 

 
C.  Extra High Strength Structural Steel (XHS) 
 

When indicated as Structural Steel-XHS, the material shall have a minimum specified yield 
strength of 90 ksi (620 MPa), conforming to one of the following ASTM specifications: 
 
 
1. ASTM A 514 (A514M).   Structural shapes and seamless tubing, meeting the  

requirements of A514 (A514M)  will be permitted with a maximum tensile strength of 140 
ksi (965 MPa) for structural shapes and 145 ksi (1,000 MPa) for seamless tubing. 
 

2. ASTM A 517 (A517M).  
 

ASTM A514 (A514M) and ASTM A517 (A517M) steels are considered weldable.  
 

TABLE A 
Min. Spec. 

Yield Strength, Fy 
[ksi (MPa)] 

Thickness, t 
[in. (mm)] 

Welded Mech. 
Fastened 

Min. CVN 
Toughness 

[ft. lb. @ °F (J @ °C)] 
Fy ≤ 40 (275) t ≤ 4 (100) X X 15 @ 70 (20 @ 21) 

40 (275)< Fy ≤ 65 (450) t ≤ 2 (50) 
2 (50) < t ≤ 4 (100) 
2 (50) < t ≤ 4 (100) 

X 
 

X 

X 
X 
 

15 @ 70 (20 @ 21) 
15 @ 70 (20 @ 21) 
20 @ 70 (27 @ 21) 

65 (450)< Fy ≤ 90 (620) 
(Refer to note 3 below) 

t ≤ 2.5 (65) 
2.5 (65) < t ≤ 4 (100) 
2.5 (65) < t ≤ 4 (100) 

X 
 

X 

X 
X 
 

20 @ 50 (27 @ 10) 
20 @ 50 (27 @ 10) 
25 @ 50 (34 @ 10) 

 
Notes for Table A: 
1. For Fy ≤ 50 ksi (345 MPa), use the (H) frequency of testing in accordance with ASTM A673 (A673M). 
2. For Fy > 50 ksi (345 MPa), use the (P) frequency of testing in accordance with ASTM A673 (A673M). 
3. If the yield strength of the material exceeds 90 ksi (585 MPa), the testing temperature shall be reduced 

15°F (8.3°C) per 10 ksi (69 MPa) increment, or portion thereof. 
 

720S.4  Miscellaneous Steel  
 
A. High Strength Bolts 
 

High strength bolts shall conform to ASTM A325, A325M, A490, or A490M, unless otherwise 
indicated.  For submittal requirements of SI unit bolts, refer to 720S.3 C.  Nuts for high 
strength bolts shall conform to ASTM A563 or A563M and washers shall conform to ASTM 
F436 or F436M. 

 
B.  Unless otherwise indicated, structural steel for secondary members such as shoes, 

diaphragms, stiffeners, bearing stiffeners, lateral bracing, diagonals, armor joints, and finger 
joints shall conform to one of the following:  

 
1. ASTM A36 (A36M), with a minimum specified yield strength of 36 ksi (250 MPa). 
 
2. ASTM A500, with a minimum specified yield strength of 46 ksi (315 MPa). 
 
Structural steels used for secondary or nonstress-carrying members will not be subject to 
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impact requirements. 
 
All steels greater than 0.5 inch (13 mm)  in thickness used for structural supports for 
highway signs, luminaries, and traffic signals shall conform to the longitudinal Charpy V-
notch requirements of  Table A. 
 

C.  Stud shear connectors, slab anchors, and anchors on armor  and finger joints shall conform 
to ASTM A108,  Grades 1015, 1018, or 1020, either semi- or fully-killed, with a minimum 
specified yield strength of 50 ksi (345 MPa). 
 

D.  Piling  
 

Steel piling shall conform to one of the following: 
 
1. ASTM A36 (A36M), with a minimum specified yield strength of 36 ksi (250 MPa). 
 
2. ASTM A252, greater than or equal to 10 gauge, with a minimum specified yield strength 

of 35 ksi (240 MPa). 
 
3. ASTM A328 (A328M), with a minimum specified yield strength of 39 ksi (270 MPa). 
 
4. ASTM A1011 (A1011M), with a minimum specified yield strength of 33 ksi (230 MPa). 
 

 
E.  Deck Plates 
 

Material for deck plates shall be corrosive-resistant structural steel conforming to ASTM 
A242 (A242M).  The material must be of weldable quality and shall contain alloying 
elements that furnish corrosion resistance at least twice that of copper bearing structural 
steel.  The type and trade name shall be submitted for review.  
 
 

F.  Rail Posts 
 

Material for rail posts shall conform to ASTM A36 (A36M), with a minimum specified yield 
strength of 36 ksi (250 MPa).  
 

 
G. Forgings 
 

Steel forgings from which pins, rollers, trunnions, or other forged parts are to be fabricated 
shall conform to ASTM A668 (A668M), class C, D, F, or G, with a minimum specified yield 
strength of 33 ksi (230 MPa).  As an alternate for pins four (4) inches in diameter or less, 
ASTM A108, grades 1016-1030, with a minimum specified yield strength of 36 ksi (250 
MPa) may be used. 
 

H. Castings 
 

Steel castings shall conform to ASTM A27 (A27M), Grade 70-36, with a minimum specified 
yield strength of 36 ksi (250 MPa). 
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I. Anchor Bolts  
 

Anchor bolts shall conform to one of the following: 
 
1. Plain and threaded bars used for anchorage purposes, ASTM A36 (A36M). 
 
2. Headed bolts and nuts, ASTM A307, Grade A. 
 
3. High strength anchor bolts, ASTM A193 (A193M).  Nuts for high strength anchor bolts 

shall conform to ASTM A194 (A194M). 
 
Anchor bolts shall not be galvanized unless otherwise indicated.  When galvanized, anchor 
bolts and nuts shall be tapped or chased after galvanizing. 
 
When heat treated material is specified or required, the test report for certification shall 
include the necessary certification relative to the heat treating process. 
 

 
J. Steel Pipe 
 

Steel pipe shall conform to Item No. 510, “Pipe”. 
 

K. Tubing 
 

Steel tubing shall conform to one of the following: 
 
1. ASTM A500, Grade B. 
 
2. API Standard 5L, Grade X52, except as noted herein, may be used if produced by a mill 

recognized as authorized to produce pipe with the API monogram and listed as such in 
the standard API specifications.  Hydrostatic tests will not be required. 

 
In lieu of the mill test report, a certificate from the manufacturer will be required for each lot 
or shipment certifying that the tubing meets the requirements stated above. 
 

L. Pipe Rail 
 

Pipe rail shall be construed to include special extruded and bent shapes and shall be of the 
section indicated. Pipe may be rolled or extruded to the shape indicated or may be cold 
pressed from a round pipe or flat plate. 
 
If cold pressed, the design of the press and dies shall result in a pipe of uniform section and 
free from die marks.  After the pipe has been formed to the required section, it shall be cut to 
the lengths required. The end cuts and notches shall be made at such angles with the axis 
of the pipe as required to produce vertical end faces and plumb posts when indicated. 
Cutting and notching of pipe shall be done with a saw or machine guided torch or other 
means that will insure a neat and uniform finish. 
 

M. Deep Beam Rail 
 

Deep beam rail shall conform to AASHTO M180, 10 or 12 gage (exclusive of protective 
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coating).  The terminal connector shall be of the same material, not less than 10 gage.  
Unless otherwise indicated, the rail element shall be galvanized. 

 
720S.5   Miscellaneous Metals  
 
A. Iron 
 

All iron castings shall be true to pattern in form and dimensions, free from pouring faults, 
sponginess, cracks, blow holes, and other defects in positions affecting their strength and 
value for the service intended.  Castings shall conform to the following ASTM designations: 

 
1. Malleable iron, ASTM A47 (A47M), grade 35018. 
 
2. Gray iron, ASTM A48 (A48M), class 30 or 35. 
 
3. Ductile iron, ASTM A536, grade 60-40-18 or 65-45-12. 

 
 
 
B. Lead 
 

Sheet lead shall conform to ASTM B29, refined lead or pig.  
 
 
C. Copper 
 

Copper strip or sheet shall conform to the following:  
 

1. ASTM B100, alloy 510 or 511. 
 
2. ASTM B152 (B152M). 

 
 
D. Aluminum 
 

Unless otherwise indicated, aluminum materials shall conform to the following: 
 
1. Castings, ASTM B108, alloy A444-T4. 
 
2. Extrusions, ASTM B221, alloy 6061-T6. 
 
3. Sheet and plate, ASTM B209, alloy 2024-T3.  If welding is required, alloy 6061-T6 can 

be substituted, but must be heat treated after fabrication and welding. 
 
4. Deep beam rail, ASTM B209, alloy 2024-T3.  The minimum thickness of the rail element 

shall be 0.156 inch (nominal) unless otherwise indicated. 
 
E. Bronze 
 

Bronze bearing and expansion plates shall conform to ASTM B22, alloy 911. 
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720S.6  Fabrication, Erection, and Painting  
 
Fabrication, erection, and painting of metal for structures shall conform to the following:  
 
A. Item No. 721S, “Steel Structures”. 
 
B. Item No. 722S, “Paint and Painting”.  Aluminum or galvanized steel members shall not 

require painting. 
 
C. Item No. 723, “Structural Welding”. 
 
720S.7 Galvanizing 
 
Galvanizing, where indicated, shall conform to the following:  
A. Fabricated items, rolled, pressed or forged steel shapes, plates, pipes, tubular items, and 

bars, ASTM A123 (A123M). 
 
B. Steel or iron castings, ASTM A153 (A153M). 
 
C. Bolts, nuts, screws, washers, and other miscellaneous hardware, ASTM A153 (A153M), 

Class C or D or ASTM B695, Class 50. 
 
The measurements of thickness and weight of galvanized coating shall be in accordance with 
TxDOT test method Tex-728-I. 
 
720S.8 Measurement 
 
Measurement shall be in accordance with the following:  
 
A. Weights of supplied metal for structures shall be determined in accordance with Table B: 
 

TABLE B 
Material Weight 

[lb./cu. ft. (kg/cu. m)] 
Steel 490 (7,849) 

Iron, cast 450 (7,208) 
Iron, wrought 485 (7,769) 

Lead 710 (11,373) 
Copper 556 (8,906) 

Aluminum 165 (2,643) 
Bronze 509 (8,153) 

 
B. Weights of bolts, nuts, and washers shall be in accordance with the American Institute of 

Steel Construction’s “Steel Construction Manual”. 
 
C. The quantity of metal for structures furnished and placed will be based on the weight of 

metal in the fabricated structure.  The weight of erection bolts, paint or weld metal shall be 
excluded. 

 
D. The weights of secondary metals in steel or concrete structures (such as castings, bearing 

plates, anchor bolts, drains, deck plates, armor joints, and finger joints) for which no 
separate measurement is specified, shall be in accordance with this specification. 
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E. The weights of rolled shapes and plates shall be computed on the basis of their normal 

weights and dimensions. 
 
F. The weights of castings will be computed from the dimensions indicated. 
 
G. Deductions will be made for all cuts, copes, perforations, and all holes except bolt holes. 
 
Splices will be measured as follows: 
 
A. No additional weight will be allowed for weld metal in a welded splice. 
 
B. Where a bolted splice is permitted as an alternate for a welded splice, measurement will be 

made on the basis of a welded splice. 
 
C. Where a bolted splice is required, the weight of splice material, bolt heads, washers and 

nuts, with no deduction for holes, will be measured. 
 

A change in design may be required and approved by the Engineer or designated 
representative, due to unforeseen conditions or other reason, which either increases or 
decreases the quantity of metal in the completed structure; the increase or decrease in weight 
will be measured in accordance with this specification and shall be included as a change from 
the original quantity computed.  No adjustment will be made for a change which has not been 
approved by the Engineer or designated representative and which either increases or 
decreases the quantity of metal in the completed structure.  These changes are subject to 
approval by the Engineer or designated representative nonetheless to assure that the 
completed structure is in accordance with the original design intent.  
 
720S.9 Payment  
 
Structural steel for main members will be paid for at the unit price bid per pound for “Structural 
Steel”, “Structural Steel-HS”, “Structural Steel-XHS”, or such other classification(s) of metal 
indicated.  
 
Shipping invoice or acceptance slip weights will not be used as basis for payment. 
 
Payment will be made based on the quantity indicated,  except as may be modified by the 
following: 
 
A.  Either party to the contract may request an adjustment of the quantities indicated (by each 

separate bid item), if the weights calculated in accordance with this specification  vary from 
those indicated by more than the following: 

 
1.  Over 500 tons – 0.5  percent. 
 
2.  50 tons through 500 tons – 1 percent. 
 
3.  Less than 50 tons – 1.5  percent. 
 
When adjustment is required, the Contractor shall furnish the Engineer or designated 
representative three sets of shop bills showing the calculated weights of all parts of the 
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structure.  The weights shall be computed from the approved shop drawings, except as 
noted above.  When this quantity is certified correct by the Engineer or designated 
representative, it will become the revised plan quantity.  Quantities revised in this manner 
will not be subject to the provisions of the "General Conditions". 
 

B.  When quantities are revised by a change in design, the plan quantity will be increased or 
decreased by the amount involved in the design change.  Quantities revised in this manner 
will be subject to the provisions of the "General Conditions". 

 
The unit bid price(s) shall include full compensation for furnishing all materials and for all 
fabrication, shopwork, transportation, erection, paint, painting, galvanizing, and for furnishing all 
equipment, tools, labor, and incidentals necessary to complete the work. 
 
Payment, when included as a contract pay item, will be made under: 
 
Pay Item No. 720S-A: Structural Steel Per Pound. 
Pay Item No. 720S-B: Structural Steel-HS  Per Pound. 
Pay Item No. 720S-C: Structural Steel-XHS Per Pound. 
 
End 
 
 

SPECIFIC Cross Reference Materials 
Specification Item 720S, “Metal for Structures” 

 
City of Austin Standard Specification Items 
Designation Description 
Item 510 Pipe 
Item 721S Steel Structures 
Item 722S Paint and Painting 
Item 723 Structural Welding 
 
American Association of State Highway and Transportation Officials (AASHTO) 
Designation Description 
M180 Standard Specification for Corrugated Sheet Steel Beams for 

Highway Guardrail 
 
American Petroleum Institute (API) 
Designation Description 
5L Line Pipe 
 
American Society for Testing and Materials (ASTM) 
Designation Description 
A27/A27M Standard Specification for Steel Castings, Carbon, for General 

Application 
A36/A36M Standard Specification for Carbon Structural Steel 
A47/A47M Standard Specification for Ferritic Malleable Iron Castings 
A48/A48M Standard Specification for Gray Iron Castings 
A108 Standard Specification for Steel Bar, Carbon and Alloy, Cold-

Finished 
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A123/A123M Standard Specification for Zinc (Hot-Dip Galvanized) Coatings 

on Iron and Steel Products 
A153/A153M Standard Specification for Zinc Coating (Hot-Dip) on Iron and 

Steel Hardware 
A193/A193M Standard Specification for Alloy-Steel and Stainless Steel 

Bolting Materials for High Temperature or High Pressure 
Service and Other Special Purpose Applications 

A194/A194M Standard Specification for Carbon and Alloy Steel Nuts for 
Bolts for High Pressure or High Temperature Service, or Both 

A242/A242M Standard Specification for High-Strength Low-Alloy Structural 
Steel 

A252 Standard Specification for Welded and Seamless Steel Pipe 
Piles 

A307 Standard Specification for Carbon Steel Bolts and Studs, 60 
000 PSI Tensile Strength 

A325 Standard Specification for Structural Bolts, Steel, Heat 
Treated, 120/105 ksi Minimum Tensile Strength 

A325M Standard Specification for Structural Bolts, Steel, Heat Treated 
830 MPa Minimum Tensile Strength [Metric] 

A328/A328M Standard Specification for Steel Sheet Piling 
A370 Standard Test Methods and Definitions for Mechanical Testing 

of Steel Products 
A490 Standard Specification for Structural Bolts, Alloy Steel, Heat 

Treated, 150 ksi Minimum Tensile Strength 
A490M Standard Specification for High-Strength Steel Bolts, Classes 

10.9 and 10.9.3, for Structural Steel Joints [Metric] 
A500 Standard Specification for Cold-Formed Welded and 

Seamless Carbon Steel Structural Tubing in Rounds and 
Shapes 

A514/A514M Standard Specification for High-Yield-Strength, Quenched and 
Tempered Alloy Steel Plate, Suitable for Welding 

A517/A517M Standard Specification for Pressure Vessel Plates, Alloy Steel, 
High-Strength, Quenched and Tempered 

A536 Standard Specification for Ductile Iron Castings 
A563 Standard Specification for Carbon and Alloy Steel Nuts 
A563M Standard Specification for Carbon and Alloy Steel Nuts 

[Metric) 
A572/A572M Standard Specification for High-Strength Low-Alloy 

Columbium-Vanadium Structural Steel 
A588/A588M Standard Specification for High-Strength Low-Alloy Structural 

Steel with 50 ksi [345 MPa] Minimum Yield Point to 4-in. [100-
mm] Thick 

A668/A668M Standard Specification for Steel Forgings, Carbon and Alloy, 
for General Industrial Use 

A673/A673M Standard Specification for Sampling Procedure for Impact 
Testing of Structural Steel 

A709/A709M Standard Specification for Structural Steel for Bridges 
A992/A992M Standard Specification for Structural Steel Shapes 
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A1011/A1011M Standard Specification for Steel, Sheet and Strip, Hot-Rolled, 

Carbon, Structural, High-Strength Low-Alloy, High-Strength 
Low-Alloy with Improved Formability, and Ultra-High Strength 

B22 Standard Specification for Bronze Castings for Bridges and 
Turntables 

B29 Standard Specification for Refined Lead 
B100 Standard Specification for Wrought Copper-Alloy Bearing and 

Expansion Plates and Sheets for Bridge and Other Structural 
Use 

B152/B152M Standard Specification for Copper Sheet, Strip, Plate, and 
Rolled Bar 

B108 Standard Specification for Aluminum-Alloy Permanent Mold 
Castings 

B209/B209M Standard Specification for Aluminum and Aluminum-Alloy 
Sheet and Plate 

B221/B221M Standard Specification for Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and Tubes 

B695 Standard Specification for Coatings of Zinc Mechanically 
Deposited on Iron and Steel 

F436 Standard Specification for Hardened Steel Washers 
F436M Standard Specification for Hardened Steel Washers [Metric] 
 

TxDOT Specifications 
Designation Description 
Tex-728-I Measurements of Dry Film Coating Thickness on Steel 
 

RELATED Cross Reference Materials 
Specification Item 720S, “Metal for Structures” 

 
City of Austin Standard Specification Items 
Designation Description 
Item 406S Reinforcing Steel 
 
American Society for Testing and Materials (ASTM) 
Designation Description 
A370 Standard Test Methods and Definitions for Mechanical Testing 

of Steel Products 
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Item No. 721S 
Steel Structures 

 
721S.1  Description 
 
This item shall govern the furnishing, fabricating, erecting, and painting steel and other metals 
for structures or portions of structures.  The materials related to this specification are specified 
in Item 720S, “Metal for Structures” unless otherwise noted.  Reinforcing steel (Item 406S) and 
other structural materials are not included. This specification is optional and is applicable for 
projects or work involving either inch-pound or SI units.  Within the text inch-pound units are 
given preference followed by SI units shown within parentheses. 
 
721S.2  Submittals  
 
The submittal requirements of this specification item include: 
 
A.  Shop Drawings 
 

1. The Contractor shall prepare and submit seven (7) copies of detailed shop drawings (or 
as required by the Contract Documents) for each detail of the Contract Drawings  
requiring the use of materials specified herein or in Item No. 720S, “Metal for 
Structures”.  

 
2. Shop drawings shall include complete details and schedules for fabrication and 

assembly, as well as camber and erection diagrams for all structures, bridges, plate 
girders, and other structural members as indicated on the drawings.  The equipment, 
sequence of erection, location and type(s) of falsework (including calculations), location 
of splices, and proposed method of support to determine any overstress caused by the 
erection procedure shall also be included. 

 
3. The drawings shall be prepared on sheets 22 x 36 inches (A1 sheet size or 559 x 914 

mm) or larger.  Each sheet shall include the following:  
 

a. Project name and location. 
 
b. Name of structure or detail.  For details, include structure name or location of detail 

within the project. 
 
c. Fabricator name and person responsible for preparation of drawing. 
 
d. Contractor name. 
 
e. Sheet numbering. 
 

3. Preparation and submission of shop drawings may be on 11 x 17 inch sheets (A3 sheet 
size or 279 x 432 mm) or full size drawings may be reduced to half scale size if they are 
completely clear and legible. 

 
4. Field Verification 
 

a. The Contractor shall be responsible for field verification of design information and 
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shall inform the Fabricator of any discrepancies with the Contract Documents. 
 
b. When discrepancies are more than minor dimensional changes, the Contractor shall 

resolve with the Architect/Engineer. 
 
c. Any changes from the Contract Documents due to field verification of information 

shall be clearly noted on the shop drawings. 
 
5. All shop drawings shall be checked by the Fabricator before submitting them to the City 

of Austin.  The Contractor shall also be responsible for reviewing the shop drawings prior 
to submittal to assure correctness and completeness and to coordinate shop fit and field 
connections.  Resolution of problems and corrections to drawings, if necessary, shall be 
done prior to submittal. 

 
 

6. Changes in section(s), as allowed per this specification (P721S.4 C), shall be clearly 
noted on the shop drawings. 

 
7. Members proposed for heat curving.  Also include with the shop drawings a detailed 

procedure for heat curving work. 
 
8. Color coding for any grade of steel to be used on the project and not listed in ASTM A6 

(A6M). 
B. Painting shall conform to Item No. 722S, "Paint and Painting".  Submit any proposed shop 

primers or paints that are not otherwise specified. 
 
C. Connections 

 
1. When structural members are to be fabricated by welding, a welding procedure shall be 

submitted.  A welding procedure shall include the standard AWS symbol, size, length, 
type of weld, and any other pertinent information.  Upon approval, the welding procedure 
will be assigned a Welding Procedure Number and the  shop drawings shall include this 
number adjacent to the appropriate welding symbol. 

 
2. When structural members with calculated stress are to fabricated by bolting, a 

fabrication procedure shall be submitted .  A fabrication procedure shall include a list of 
equipment to be used, sequence of assembly, sequence and detail of connections 
made, special processes such as planing, facing, etc., detail of heat treating procedures, 
when applicable and any other information concerning fabrication, as may be required 
by the Engineer/Architect. 

 
3. Submit seven (7) copies of connection procedures along with the shop drawings. 
 
4. Provide calculations for all standard connections, sealed by a Licensed Professional 

Engineer registered in the state of Texas. 
 

 
D.  Product Data  
 

1. Submit product data for all items in accordance with this specification and those 
materials specified in Item No. 720S, “Metal for Structures”.  Include certification, mill 
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test reports, or other data as required.  Mill test reports will not be required for 
miscellaneous hardware. 

 
2. Quality Control 
 

a. The Contractor shall provide, if requested, facilities in the shop and as many helpers 
as needed for the inspector  to properly inspect the materials and work quality.  The 
Inspector shall be allowed free access to the necessary parts of the work. 

 
b. The inspector will have the authority to reject any material or  work which does not 

meet the requirement of this  specification.  In case of dispute, the Contractor may 
appeal to the Engineer or designated representative, whose decision will be final. 

 
c. The acceptance of any material or finished members by the inspector will not prohibit 

subsequent rejection if found defective.  Rejected material shall be replaced 
promptly, or made good by the Contractor to the satisfaction of the Engineer or 
designated representative. 

 
 
3. As materials are shipped, the Fabricator shall furnish the Engineer or designated 

representative with four (4) copies of the shipping invoice.  The Fabricator's shipping 
invoice shall include: 

 
a.  Member piece mark identification. 
 
b.  Number of pieces shipped. 
 
c.  Total calculated or scale weight for each shipment per bid item. 

 
4. Final payment for structural steel will not be made until shipping invoices indicating total 

weight of material used have been received and checked by the Engineer or designated 
representative.  Shipping weights will not be used as measurement for payment.   

 
E.  Notice of Beginning Fabrication Work 
 

1. The Contractor shall give the Engineer or designated representative seven (7) days 
notice prior to the beginning of fabrication work in the shop. 

 
2. No work shall be performed in the shop before the Engineer or designated 

representative has authorized fabrication.  Any purchases of material prior to 
authorization shall be at the Contractor's risk. 

 
F. Material Safety Data Sheets (MSDS) 
 

Submit MSDS for materials as required and keep on the project job site. 
 

G. Welder Certifications 
 

Provide certification that welders working on the project have satisfactorily passed 
qualification tests in accordance with AWS D1.1 (D1.1M).  If recertification is required, 
retesting will be at the Contractor’s expense. 
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H. Repair Procedures 
 

Submit repair procedures in accordance with the requirements herein. 
 

721S.3  Delivery, Storage, and Handling 
 

A. Delivery 
 

1. Deliver materials to the site at such intervals as required so as to ensure uninterrupted 
progress of work. 

 
2. Anchor bolts, anchorages, and other embedded items shall be delivered to the site in 

ample time so as not to delay related work.  Also, provide setting drawings, templates, 
and directions for installation as required to properly install these items. 

 
B. Storage and Handling 
 

1. Store materials so as to permit easy access for inspection and identification.  Do not 
store materials in a manner that might cause distortion or damage to materials or 
support. 

 
2. Keep materials off the ground using pallets, platforms or other supports. 
 
3. Protect materials from corrosion and deterioration. 
 
4. If bolts and nuts become dry or rusty, clean and lubricate them before use. 
 

C. Repair or replace damaged materials, structures, or portions of structures as directed. 
 

D. The handling of material, fabrication, blocking of partially completed members, and 
movement of completed members shall be done in such a manner that the safety of workers 
and inspection personnel will not be impaired at any time. 
 

E. The storage, handling, and cleaning of corrosion resistant (“weathering”) steel shall be in 
accordance with ASTM A242 (A242M), ASTM A588 (A588M), or the requirements of the 
proprietary manufacturer as applicable. 
 

721S.4   Quality of Work 
 
A. Fabrication and Assembly 
 

1. Fabrication shall be in accordance with either AISC 325 or 360. 
 
2. Fabricate and assemble structural assemblies in the shop when possible.  When shop 

fabrication is not practical, provide markings as required to facilitate assembly. 
 
3. Fabricate in such a manner so as to limit storage and handling and not to hinder 

construction progress. 
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B. Fabrication tolerances for rolled shapes, plate girders, plates, bars, wide flange sections, 
and miscellaneous steel shall be in accordance with ASTM A6 (A6M) or AWS D1.5 (D1.5M).   

 
C. Rolled fabricated sections of slightly different dimensions and weight than the standard 

sections shown will be acceptable, provided they have equal or greater Moment of Inertia 
and Section Modulus than the section(s) detailed. .  Changes in section(s) shall be clearly 
noted on the shop drawings. 
 

D. Maximum deviation from flatness for webs of wide flange sections shall be the same as for 
built-up girders. 
 

E. Shoes shall be fabricated with a tolerance not greater than the following: 
 
1. The top bolster shall have the center 75 percent of the long dimension true to 1/32 inch 

(0.8 mm), with the remainder true to 1/16 inch (1.6 mm) and shall be true to 1/32 inch 
(0.8 mm) across its entire width in the short dimension. 

 
2. For a pin and rocker type expansion shoe, the axis of rotation shall coincide with the 

central axis of the pin. 
 
3. When the shoe is completely assembled and the top bolster is moved horizontally 

simulating the movement of the shoe in the finished structure, no point in the plane of 
the top bolster shall change elevation by more than 1/16 inch (1.6 mm) for the full 
possible travel of the rocker both ways from the neutral position nor shall the top bolster 
change inclination with respect to the horizontal by more than 1 degree during this same 
travel. 

 
F. I-beams and girders shall be fabricated with a tolerance not greater than the following: 

 
1. The plane of the bearing area of beams and girders shall be perpendicular to the vertical 

axis of the beam within 1/16 inch (1.6 mm). 
 
2. Correction of bearing areas of shoes, beams and girders to the above tolerances shall 

be with heat and/or external pressure.  Grinding or milling will be permitted if reduction of 
required thickness of member is not reduced by more than 1/16 inch (1.6 mm). 

 
3. Rolled material must be straight before being laid off or worked. 
 
4. If straightening is necessary, it shall be done by procedures submitted to and approved 

by the Engineer or designated representative.  Sharp kinks and bends will be cause for 
rejection of the material unless corrected to the satisfaction of the Engineer or 
designated representative. 

 
 

721S.5  Execution 
 

 
A. Finishing  
 

1. Finishing details of materials specified herein and Item No. 720S, unless noted 
otherwise, shall be in accordance with AISC 325, Steel Construction Manual, and AISC 
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360, Specification for Structural Steel Buildings. 
 
2. Surface finishes shall be in accordance with ASME B46.1 and as indicated in Table A: 
 

TABLE A 
Condition Roughness Value 

[micro inches (micrometers) 
Member ends not subject to calculated stress 2000 (50.8) 

Cut surfaces 4 inches (100 mm) to 8 inches (200 mm) thick 1500 (38.1) 
Cut surfaces up to 4 inches (100 mm) thick 1000 (25.4) 

Milled ends of compression members, stiffeners, and fillers 500 (12.7) 
Top surfaces of steel slabs, base plates, column cap plates, and 

pedestal cap plates 
250 (6.4) 

Surfaces of bearing plates intended for sliding contact, pins, and pin 
holes 

125 (3.2) 

 
3. Sheared edges of plates greater than 5/8 inch (15.9 mm) thickness and carrying 

calculated stress shall be planed to a depth of 1/4 inch (6.4 mm). 
 
4. Re-entrant cuts shall be filleted to a minimum radius of 3/4 inch (19.1 mm), except for 

the corners of welding access cope holes adjacent to a flange.   
 
5. Oxygen cutting shall be in accordance with AWS D1.1 and D1.5.   Hand cutting shall be 

done only where approved by the Engineer or designated representative.   
 
6. Edges of all main members which are sheared or oxygen cut, and all other exposed 

edges to be painted shall be rounded or chamfered to an approximate 1/16 inch (1.6 
mm) dimension by grinding. 

 
7. Unless otherwise indicated, steel plates for main members shall be cut and fabricated so 

that the primary direction of rolling is parallel to the direction of the main tensile and/or 
compressive stresses. 

 
8. In all oxygen cutting, the flame shall be adjusted and manipulated to avoid cutting inside 

the prescribed lines.    Roughness exceeding the values of Table A  and occasional 
notches or gouges not more than 3/16 inch (4.8 mm) deep on otherwise satisfactory 
surfaces shall be removed by machining or grinding.  Cut edges shall be left free of slag.  
Correction of defects shall be faired to the oxygen cut edges with a slope not exceeding 
1 in 10. 

 
9. Air carbon-arc or oxygen gouging, oxygen cutting, chipping, or grinding may be used for 

joint preparation or the removal of defective work or material.  Oxygen gouging shall not 
be used on ASTM A514 (A514M), A517 (A517M), A242 (A242M), and A588 (A588M) 
corrosion resistant (“weathering”) steels.  

 
 
10. The top and bottom surfaces of steel slabs, base plates, and cap plates of columns and 

pedestals shall be planed or else the steel slabs and base plates hot-straightened.  
Parts of members in contact with plates shall be faced to fit.   

 
 
11. In planing the surfaces of expansion bearings, the cut of the tool shall be in the direction 

of expansion.  
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12.  Stiffeners shall provide an even bearing against flanges.  Tight-fit, when indicated, shall 

have at least 1 point bearing on the flange surface and the remainder with a maximum 
clearance of 1/16 inch (1.6 mm) at any point.  Where stiffeners are to be welded to the 
flange, the opening prior to shall not exceed 3/16 inch (4.8 mm) with the fillet weld size 
increased by the amount of the opening. 

 
13. Structural members which are indicated on the Contract Documents to be annealed or 

normalized shall have finish machining, boring, and straightening done subsequent to 
heat treatment.  Normalizing and annealing shall be as defined by ASTM A941.  The 
temperatures during the heating and cooling process shall be maintained uniformly 
throughout the furnace so that the temperature at any two points on the member will not 
differ by more than 100 F (38 C) at any one time.  

14. Special requirements for ASTM A514 (A514M) and A517 (A517M) shall be as follows: 
 

a. Annealing and normalizing is not allowed. 
 
b. Stress relieve only with the approval of the Engineer or designated representative. 
 
c. Allowance for springback should be about three (3) times that of carbon steel. 
 
d. For break press forming, the lower die span should be at least sixteen (16) times the 

plate thickness. 
 
e. If steel plates to be bent are heated to a temperature greater than 1125 F (605 C), 

they must be requenched and tempered in accordance with the producing mill's 
practice. 

 
f. The holding temperature for stress relieving shall not exceed 1100 F (595 C), except 

that 950 F (510 C) shall be maximum for welds and six (6) inches surrounding welds. 
 
 

15.  Short radii on steel plates shall be hot bent at a temperature not greater than 1200 F 
(650 C). 
 
 
 

16. When indicated, bridge shoes, pedestals, or other parts which are built up by welding 
sections of plate together shall be stress relieved in accordance with approved 
procedures. 
 

B. Repair of Defects 
 

 
1.  Correction of cutting defects and of occasional notches or gouges less than 7/16 inch 

(11.1 mm) deep for material up to 4 inches (100 mm) thick and less than 5/8 inch (15.9 
mm) for material over 4 inches (100 mm) thick may be made on steel with yield 
strengths up through 65 ksi (450 MPa)  by welding. 

 
2. Discontinuities or defects in plate edges which form the faces of groove welds  shall be 

removed to a depth of 5/8 inch (15.9 mm) and repaired by welding.  Laminations 
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opening to these edges shall be removed.  Weld repairs shall be made by  suitably 
preparing the defect, welding in accordance with AWS D1.1 (D1.1M),  and grinding the 
completed weld smooth and flush with the adjacent surfaces. 

 
3. Occasional notches, gouges, or defects in oxygen cut edges of ASTM A514 (A514M) and 

A517 (A517M) steel may be repaired by welding when approved by the Engineer or 
designated representative under the following conditions: 

 
a. Cutting defects not more than 3/16 inch (4.8 mm) deep in plate edges which will form 

the faces of a groove weld joint and which will subsequently be completely fused 
with the weld may be repaired by welding.  Discontinuities or defects to these edges 
shall be removed to a depth of 1/4 inch (6.4 mm) below the surface by grinding or 
chipping and the gouge repaired by welding.  Laminations opening to these edges 
shall be removed. 

 
b. Cutting defects not more than 3/16 inch (4.8 mm) deep in plate edges which will form 

a fillet-welded corner joint shall be repaired by welding only on the part of the edge 
which will become the faying surface for the joint and the fusion zone of the fillet 
weld.  The part of the defect outside the toe of the completed fillet weld shall be 
removed by machining or grinding and faired to the oxygen cut surface with a slope 
not exceeding 1 in 10.  If the actual net cross-sectional area which would remain 
after removal of the discontinuity is 98 percent or greater than the area of the plate 
based on nominal dimensions, weld repairs shall be made as specified above using 
E11018-M electrodes and grinding the completed weld smooth and flush with the 
adjacent surface to produce a proper finish. 

 
4. Straightening Bent Material 
 

a. The straightening of plates, angles, miscellaneous shapes, and built up members, 
when approved by the Engineer or designated representative be done by methods 
that will not produce fracture or other damage.  A detailed procedure for 
straightening bent materials shall be submitted to the Engineer or designated 
representative for approval. 

 
b. Straightening of individual pieces shall be done prior to assembly into a built-up 

member. 
 
c. The temperature for heat straightening of steel members shall not exceed 1200 F 

(650 C). 
 
d. Heat straightening or correction of errors in camber of ASTM A514 (A514M) and 

A517 (A517M) steel members shall be done only under rigidly controlled procedures, 
each application subject to the approval of the Engineer or designated 
representative.  The temperature shall not exceed 1100 F (595) nor shall the 
temperature exceed 950 F (510) at the weld metal or within 6 inches (150 mm) 
thereof. 

 
e. The temperature of the steel shall be controlled by approved temperature indicating 

devices, such as crayons, liquids or bimetal thermometers. 
 
f. Heat shall not be applied directly on weld metal. 
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g. Following straightening, the metal shall be carefully inspected for evidence of 

fracture. 
 

5. Pins, Pinholes, and Rockers 
 

a. Pinholes shall be bored true to the specified diameter, smooth and straight, at right 
angles with the axis of the member and parallel with each other, unless otherwise 
indicated.  Pins and pinholes shall be finished to an ASME B46.1 value of 125. 

 
b. The diameter of the pinhole shall not exceed that of the pin by more than 1/50 inch 

(0.5 mm) for pins 5 inches (127 mm) or less in diameter or 1/32 inch (0.8 mm) for 
larger pins. 

 
c. Rockers shall be finished to an ASME B46.1 value of 250. 
 

6. The limits of acceptability and repair of surface imperfections for all steels shall be in 
accordance with ASTM A6 (A6M). 

 
 

4. Discontinuities 
 

a.  Roughness exceeding an ASME B46.1  value of 2000 in oxygen cut surfaces and 
occasional notches or gouges not more than 3/16 inch (4.8 mm) deep on otherwise 
satisfactory surfaces, shall be removed by machining or grinding to a slope not 
exceeding 1 in 10. 

 
b.  In the determination and repair of limits of internal discontinuities visually observed 

on rolled, sheared or oxygen cut edges and caused by entrapped slag or refractory, 
deoxidation products, gas pocket or blow holes, the metal removed shall be the 
minimum necessary to remove the defect or to determine that the permissible limit is 
not exceeded.  All repairs made by welding shall be approved by the Engineer and 
shall conform to the applicable provisions of AWS D1.1 (D1.1M).  

 
c. The limits of acceptability and the repair of visually observed edge discontinuities in 

plates 4 inches (100 mm) or less in thickness shall be in accordance with Table B 
where the length of defect is the visible long dimension on the plate edge and the 
depth is the distance the defect extends into the plate from the edge. 

 
TABLE B 

Description of Discontinuity Repair Required 
Any discontinuity 1 inch (25 mm) in 

length or less. 
None – need not be explored. 

Any discontinuity over 1 inch (25mm) in 
length and 1/8 inch (3.2 mm) maximum 

depth. 

None – depth should be explored. 

Any discontinuity over 1 inch (25 mm) in 
length with depth over 1/8 inch (3.2 mm) 
but not greater than 1/4 inch (6.4 mm). 

Remove – need not weld. 

Any discontinuity over 1 inch (25 mm) in 
length with depth over 1/4 inch (6.4 mm) 

Completely remove and weld. 
Aggregate length of welding not over 20 
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but not greater than 1 inch (25 mm). percent of plate edge length being 
repaired. 

Any discontinuity over 1 inch (25 mm) in 
length with depth greater than 1 inch 

(25 mm). 

Subject to approval by the Engineer. 
Gouge out to 1 inch (25 mm) and block 

off by welding. Aggregate length of 
welding not over 20 percent of plate 
edge length being repaired unless 

approved by the Engineer. 
 

 
d. Removal of metal by gouging shall be done in a manner assuring adequate width 

and slope for welding. 
 
e. Multiple discontinuities should be considered continuous when located in the same 

plane within 5 percent of the plate thickness and separated by a distance less than 
the length of the smaller of two adjacent continuities. 

 
 
C.  Heat Curving 
 
The Contractor shall submit a list of steel members proposed for heat curving and a detailed 
procedure for this work to be completed.  Heat curving shall not proceed prior to written 
approval by the Engineer or designated representative. 
 

 
D.  Color Coding 
 

1. For each steel approved for use on the project, a distinct color code shall be required.  
The color code shall be as specified in ASTM A6 (A6M).  White shall be required for A36 
steel. 

 
2. The color code used for any steels not specified by ASTM A6 (A6M) must be submitted 

to and approved by the Engineer or designated representative. 
 
3. The appropriate color(s) shall be placed on the material upon entry into the shop and 

shall be carried on all pieces to final fabrication.  Loss of color code marking on any 
piece and with no other positive identification shall require testing thereof prior to its use 
to re-establish positive identity of the material to the satisfaction of the Engineer or 
designated representative. 

 
 

E.  Shop Painting 
 

Preparation of surfaces and shop painting  shall conform to Item No. 722S, "Paint and 
Painting". 
 

F.  Marking and Shipping 
 

1. All structural members shall be marked in accordance with the erection diagram. 
 
2. The markings shall be over the painted surface.  In no case shall shop paint be left off in 
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order to preserve original markings on steel to be painted. 
 
3. Members weighing more than 3 tons (2.7 MT) shall have the weight marked thereon. 
 
4. The loading, transporting, unloading, and storing of material shall be conducted so it will 

be kept clean and free from injury. 
 
5. Bolts of each length and diameter and loose nuts or washers of each size, shall be 

packed separately and shipped in boxes, crates, kegs or barrels.  A list and description 
of the contents shall be plainly marked on the outside of each package. 

 
721S.6  Bolted Members  
A. Detailing  
 

Detailing of bolted connections, where not indicated on the drawings or specified herein, 
shall conform to the latest edition of AISC 325, Steel Construction Manual.  
 

B. Bolts 
 

Bolts shall be in accordance with Item No. 720S, "Metal for Structures". 
 

C.  Bolt Holes 
 

1. All holes for bolts shall be either punched or drilled.  Material forming parts of a member 
composed of not more than five (5) thicknesses of metal may be punched 1/16 inch (1.6 
mm) larger than the nominal diameter of the bolts, if the thickness of the metal is not 
greater than 3/4 inch for carbon steel, 5/8 inch (16.9 mm) for HS or 1/2 inch (12.7 mm) 
for XHS steel.  For more than five (5) thicknesses or when any of the main material is 
thicker than shown herein, all the holes shall be subpunched or subdrilled 3/16 inch (4.8 
mm) smaller and after assembling, reamed 1/16 inch (1.6 mm) larger or drilled from the 
solid to 1/16 inch (1.6 mm) larger than the nominal diameter of the bolts. 

 
2. For punched holes, the diameter of the die shall not exceed that of the punch by more 

than 1/16 inch (1.6 mm).  If any holes must be enlarged to admit the bolts, they shall be 
reamed.  Holes shall be clean cut without torn or ragged edges.  Poor matching of holes 
will be cause for rejection. 

 
3. Reamed, punched, and drilled holes shall be cylindrical, perpendicular to the member, 

and 1/16 inch (1.6 mm) larger than the nominal diameter of the bolts.  Reamers and 
drills shall be guided by mechanical means.  Only holes which are not accessible to 
mechanically guided equipment shall be done by hand.  Reaming and drilling shall be 
done with twist drills, except that for poorly aligned holes tapered reamers shall be used 
in conjunction with a template so placed and held so as to force the reaming to the best 
center of holes for that group.  Connecting parts shall be assembled and held securely 
during reaming or drilling operations and match-marked before disassembling. 

 
D.  Preparation of Holes for Field Bolting 
 

1. Holes in all field splices of main truss members, box girders, continuous I-beams, and 
plate girders shall be subpunched and reamed while assembled or drilled full size with 
all parts assembled, taking into account their relative position in the finished structure 
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due to grade, camber, and curvature.  The assembly, including camber, alignment, 
accuracy of holes, and milled joints shall be approved by the Engineer or designated 
representative before reaming or drilling full size is started. 

 
2. All holes for floor beams and stringer end connections shall be subpunched and reamed 

to a steel template of not less than 1 inch (25 mm) thickness or reamed while 
assembled. 

 
3. Holes for secondary members such as diaphragms, laterals, sway bracing, etc. may be 

punched full size unless subpunching or subdrilling. 
 

E.  Accuracy of Holes 
 

1. Accuracy of all holes punched full size, subpunched, or subdrilled shall be such that a 
cylindrical pin 1/8 inch (3.2 mm) smaller in diameter than the nominal size of the 
punched hole may be entered perpendicular to the face of the member, without drifting, 
in at least 75 percent of the adjoining holes in the same plane after assembling and prior 
to any reaming.  Pieces not meeting this requirement will be rejected.  Any hole which 
will not pass a pin 3/16 inch (4.8 mm) smaller in diameter than the nominal size of the 
punched hole will be cause for rejection. 

 
2. After reaming or drilling, 85 percent of the holes in any adjoining group shall show no 

offset greater than 1/32 inch (0.8 mm) between adjacent thickness of metal. 
 
3. Layout of shop work shall be done so that gage lines for bolts shall not vary from plan 

dimensions more than 1/16 inch (1.6 mm).  Full size holes in any adjoining group or line 
shall not vary more than the following: 

 
a.  At least 8 percent of the holes shall be within 1/16 inch (1.6 mm) of plan gage. 
 
b.  Not more than 10 percent of the holes may vary as much as 1/8 inch (3.2 mm) from 

plan gage. 
 
c.  Holes varying more than 1/8 inch (3.2 mm) from plan gage will not be accepted. 
 

F.  Shop Assembly  
 

1. Each truss or box girder section shall be assembled in its relative position in the shop 
before reaming is started.  Match-marks shall be stamped in the metal at all field 
connections, conforming to erection diagrams, at the time reaming is done. 

 
2. Surfaces of metal to be in contact shall be cleaned before assembling. 
 
3. Disassembling after reaming will be required to remove shavings, burrs, etc. 
 
4. When bolting is required, shop or field, faying surfaces of all joints, including splice 

plates, shall be cleaned in accordance with AISC 325, Steel Construction Manual, and 
AISC 360, Specification for Structural Steel Buildings.  

 
5. The members shall be free from twists, bends, and other deformations.  In no case shall 

tack welding be used in assembly for bolting without prior approval of the Engineer or 
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designated representative. 
 
6. If necessary, the bolt holes shall be spear-reamed for the admission of bolts preparatory 

to the shop bolting of full-sized punched material.  The spear reamer used for this 
purpose shall be not more than 1/16 inch (1.6 mm) larger than the nominal diameter of 
the bolts. 

 
7. Parts not completely bolted in the shop shall be secured by temporary bolts, where 

practicable, to prevent damage in shipment and handling. 
 
8. The drifting done during assembling shall be only that required to bring the parts into 

position and not sufficient to enlarge the holes or distort the metal.  If any holes must be 
enlarged to admit bolts, they shall be reamed. 

 
 

G. Preparation and Fit of Members 
 

1. When indicated, abutting joints shall be milled and brought to an even bearing.  Where 
joints are not milled, the openings shall not exceed 1/4 inch (6.4 mm). 

 
2. Floor beams and girders with end connection angles shall be built to exact length back 

to back of connection angles.  If end connections are faced, the finished thickness of the 
angles shall be not less than that indicated. 

 
721S.7  Welded Members  
A. General 
 

1. All welding operations, processes, equipment, materials, qualifications of welders, 
quality of work, nondestructive testing, and inspection shall conform to Item No. 723S – 
“Structural Welding”, AWS D1.1 (D1.1M), AWS D1.5 (D1.5M), and the Shop Drawings. 

 
 
2. Unless otherwise indicated, nondestructive testing (magnetic particle and radiographic) 

required in the shop will be done by, and at the expense of, the Contractor.  This will 
include furnishing all materials, equipment, tools, labor and incidentals necessary to 
perform the required testing. 

 
3. All magnetic particle inspection and all radiographic inspection shall be done in the 

presence of and at the locations selected by the Engineer or designated representative.  
The Engineer or designated representative shall examine and interpret all tests made. 

 
4. Magnetic particle inspection shall conform to ASTM E709 and the following unless 

otherwise indicated: 
 

a. For built-up members, 100 percent of the web to flange and bearing stiffener fillet 
welds on not less than 1 fabricated piece for each 15 pieces or fraction thereof when 
the maximum flange thickness is less than 2 1/2 inches (63.5 mm). 

 
b. For built-up members, 100 percent of the web to flange and bearing stiffener fillet 

welds on not less than 1 fabricated piece for each 10 pieces or fraction thereof when 
the maximum flange thickness is 2 1/2 inches (63.5 mm) or greater. 
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c. Welds requiring repairs shall be retested by magnetic particle inspection after the 

repairs are made. 
 
d. No magnetic particle inspection will be required for rolled sections. 

 
 
5. Radiographic inspection shall conform to ASTM E94, AWS B1.10, and the following 

unless indicated otherwise on the Drawings: 
 
 

a. For shop welds of material 65 ksi (450 MPa) yield strength and less, radiographic 
inspection will be made as follows: 

 
1) The full flange width of 35 percent of all flange splices where the plate thickness 

at the weld is 2 inches (50 mm) or less. 
 
2) The full flange width of  50 percent of all flange splices where the plate thickness 

at the weld is greater than 2 inches (50 mm).  
 
3)  1/5 the depth of the web of 50 percent of the web splices on each structure. 
 
4) If unacceptable work is found, additional radiographs will be made on sections 

welded by the same equipment and/or operator just prior to and just after the 
section containing the defect. 

 
b. For shop welds of material greater than 65 ksi (450 MPa) yield strength, radiographic 

inspection shall be made on  all groove welds.  These welds shall be inspected not 
less than 48 hours after they are completed. 

 
c. Welds requiring repairs shall be retested by radiography after repairs are made.  All 

radiographic inspection and necessary repairs shall be done prior to assembly. 
 
d. When radiographic inspection of particular welds is required by the plans, this shall 

be in addition to the radiographic inspection required herein. 
 
 

B. Surface Preparation for Welding 
 

1. Surfaces to be welded shall be smooth, uniform, and free from fins, tears, and other 
defects which would adversely affect the quality of the weld.  Surfaces to be welded shall 
be free from loose scale, slag, rust, grease, or other material.  Mill scale that withstands 
vigorous wire brushing or a light film of drying oil or rust inhibitive coating may remain.  
Finish of bevels of groove welds shall be milled or ground.  Oxygen cut bevels without 
grinding will not be allowed. 

 
2. When a zinc-rich paint is specified, surfaces within 4 inches (100 mm) of a groove weld 

joining main stress carrying members and within 2 inches (50 mm) of fillet welds joining 
diaphragms  or lateral bracing to stiffeners or gusset plates shall be sandblast cleaned 
and coated with linseed oil.  After welding is completed, the areas shall be sandblast 
cleaned and painted as required for the specified paint system. 
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3. For other paint systems, surfaces within 2 inches (50 mm) of any weld joining main 

stress carrying members shall be free from any paint or other material that would 
prevent proper welding. 

 
4. Sheared plates for webs of built-up members shall be wide enough to allow for trimming 

of edges where built-in camber is required.  Plates with rolled edges used for webs shall 
be trimmed by oxygen cutting. 

 
5. The faying surfaces of the web and flange plates and the adjacent surfaces that are to 

be fillet welded shall be cleaned by grinding prior to assembly and welding of web to 
flange. 

 
C. Assembly of Parts 
 

1. Parts to be joined by fillet welds shall be brought into as close contact as possible, with a 
maximum separation of 3/16 inch (4.8 mm).  If the separation is 1/16 (1.6 mm) inch or 
greater, the leg of the fillet weld shall be increased by an equivalent amount.  The 
separation between faying surfaces of lap joints and of butt joints landing on a backing 
strip shall not exceed 1/16 inch (1.6 mm).  The fit of joints not sealed by welds 
throughout their length shall be close enough to exclude water after painting.  Where 
irregularities in rolled shapes or plates after straightening prevents this, the procedure 
necessary to bring them within the above limits shall be approved by  the Engineer or 
designated representative.  The use of fillers is prohibited, except as indicated or as 
approved by the Engineer. 

 
2. Members to be welded shall be brought into correct alignment and held in position by 

clamping, welding, or tacking until the joint has been welded. 
 
3. Adequate clamps must be provided to prevent cupping or warping of the parts when 

welding them to the web.  The clamping devices must be designed to not interfere with 
the operation or guiding of  automatic welding equipment. 

 
4. Temporary stiffeners used for jigs and/or warpage control shall not be tack welded to the 

flange material.  Tacking to the web is permissible if the welds are at least d/6 distance 
away from the flange, where "d" is the web depth.  The tack weld shall be removed by 
grinding flush with the parent metal prior to acceptance. 

 
5. Suitable allowance shall be made for shrinkage.  The  joint shall never be restrained on 

both sides when welding. 
 
6. Abutting parts to be joined by groove welds shall be aligned carefully.  All  shop groove 

welds in flange plates shall be ground smooth and flush with the base metal on all 
surfaces.  This shall apply both to parts of equal thickness and parts of unequal 
thickness. 

 
7. The surfaces shall be ground so that the radii at the points of transition will be 4 inches 

(100 mm) minimum. 
 
8. When groove welds are used to join materials of different thickness or width, there shall 

be a smooth transition between offset surfaces with a slope of not greater than 1 in 4 in 
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thickness transition and to the proper radii in the case of width transition. 
 
9. Groove welds in web plates need not be ground unless indicated. 
 
10. Grinding shall be done in the direction of stress and in a manner that keeps the metal 

below the blue brittle range of  350 F (177 C). 
 
11. Intermediate stiffeners within 12 inches (300 mm) of a splice point shall be shipped tack 

welded in place.  Final welding shall be done in the field.  
 

D. Surface Preparation and Shop Assembly for Field Welds 
 

1. Ends of beams and girders shall be prepared in accordance with  the requirements 
herein or as indicated.  The centerline of the land of opposing web and flange bevels 
shall not deviate from each other by more than 1/16 inch. 

 
2. For Shop Assembly, members should be brought into abutting contact in accordance 

with the shop drawings .  Root faces shall not vary in excess of 1/16 inch (1.6 mm) from 
contact.  Corrections by additional cutting and/or grinding shall be made to bring the 
splice within this tolerance.  Finish of bevels for groove welds shall be milled or ground.  
Oxygen cut bevels without grinding will not be allowed. 

 
 
3. Ends of beams or girders to be welded shall be prepared in the shop taking into account 

their relative positions in the finished structure due to grade, camber, and curvature.  
Each splice shall be completely shop assembled, checked and match-marked while 
assembled. 

 
 
 
721S.8  Field Erection 
 
A. General  
 

1. Field erection shall be in accordance with the approved shop drawings.    Such approval 
shall not relieve the Contractor of responsibility for the safety or adequacy of methods or 
equipment or from carrying out the work in full as indicated.  No work shall be done 
without the approval of the Engineer or designated representative. 

 
2.   Field erection plans for I-beam units will not be required unless indicated. 
 
3. Spot welding for the purpose of eliminating field erection bolts or for holding steel parts 

together while bolting will not be permitted. 
 
4. The Contractor shall provide falsework and all tools, machinery, and appliances 

(including drift pins and fit-up bolts) necessary for the expeditious handling of field 
erection work.  Drift pins sufficient to fill at least 1/4 of the field holes for main 
connections shall be provided. 

 
5. When railroad or roadway traffic must be maintained beneath girders or beams already 

placed, traffic shall be protected against falling objects during the erection of diaphragms  
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and other structural members, during the placing of cast-in-place concrete, and during 
the erection and dismantling of forms thereof.  The protection shall consist of safety nets 
of 1 inch (25 mm) mesh maximum or a flooring with openings not larger than 1 inch (25 
mm). 

 
B. Storing, Handling, and Assembling Materials 
 

1. All material shall be handled in a manner that prevents damage. 
 
2. Stored material shall be placed on skids above the ground and kept clean and properly 

drained.  Girders and beams shall be placed upright and shored.  Long members, such 
as columns, shall be supported on skids placed closely enough to prevent excessive 
deflection. 

 
3. The parts shall be match-marked and assembled accurately as indicated on the 

approved erection drawings  
 
4. Hammering which will injure or distort the members is not allowed.  
 
5. All bearing and faying surfaces of structural steel in bolted connections shall be cleaned 

before the connection members are assembled.  When ASTM A588 (A588M) steel is 
used these, surfaces shall receive a Class B blast cleaning conforming to Item No. 
722S, "Paint and Painting", prior to assembly of the connection members.  The areas of 
the outside ply under washers, nuts, or bolt heads shall be cleaned prior to installation of 
the bolts. 

 
6. Unless erected by the cantilever method, truss spans shall be erected on blocking 

located so as to provide proper camber.  The blocking shall be left in place until the 
tension chord splices are fully connected and all other truss connections pinned and 
bolted.  Main connections shall have 1/2 of the holes filled with bolts and erection pins 
(1/2 bolts and 1/2 pins) before swinging the span.  Splices and connections carrying 
traffic during erection shall have 3/4 of the holes so filled. 

 
7. Fit-up bolts shall be of the same nominal diameter as the connection bolts.  Erection 

pins shall be 1/32 inch (1 mm) larger diameter. 
 
8. There shall be no temporary welds for transportation, erection, or other purposes on 

main members, except at approved locations more than 1/6 the depth of the web from 
the flanges of beams and girders, unless otherwise approved by the Engineer or 
designated representative. 

 
C. Falsework 
 

1. Falsework shall be properly designed for the loads to be supported and shall be 
substantially constructed and properly maintained.  The Contractor shall prepare and 
submit to the Engineer falsework plans, including calculations. 

 
2. The falsework plans shall include all details of members, connections, equipment, etc., 

so that a structural check can be made of them. 
 
3. Approval of the falsework plans does not relieve the Contractor of responsibility/liability 
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for the falsework during field erection.  
 
D.   Welding and Nondestructive Testing 
 

Welding and nondestructive testing shall conform to Item No. 723S, “Structural Welding". 
 

E.  Ancillary Items  
 
All ancillary items such as castings, bearing plates, etc. shall be in accordance with the 
drawings or as specified elsewhere. 
 
 
 
F. Errors in Shop Work  

1. Any errors in shop work which prevent the proper assembling and fit-up  of parts by the 
moderate use of drift pins or a moderate amount of reaming and slight chipping or 
cutting shall be reported immediately to the Engineer or designated representative, 
along with the proposed  method(s) of correction. 

 
2. Corrections of minor misfits and a reasonable amount of reaming will be considered a 

legitimate part of the work.  
 
3. Corrections shall be made in the presence of the Engineer or designated representative, 

unless otherwise directed.  Such work is to be done at the entire expense of the 
Contractor. 

 
721S.9  Paint and Painting 
 
Unless otherwise indicated,  painting  shall conform to Item No. 722S, "Paint and Painting". 
 
 
721S.10  Measurement and Payment 
 
No direct compensation will be made for "Steel Structures".  Measurement and payment for 
quantities of  metals, concrete, reinforcement, railing, ancillary items, and other bid items which 
constitute the completed and accepted structure(s) shall conform to pertinent specifications. 
 
End 
 
 

SPECIFIC Cross Reference Materials 
Specification Item 721S, "Steel Structures" 

 
City of Austin Standard Specification Items 
Designation Description 
Item 406S Reinforcing Steel 
Item 720S Metal for Structure 
Item 722S Paint and Painting 
Item 723 Structural Welding 
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American Institute of Steel Construction (AISC) 
Designation Description 
325 Steel Construction Manual 
360 Specification for Structural Steel Buildings 
 
American Society for Testing and Materials (ASTM) 
Designation Description 
A6/A6m Standard Specification for General Requirements for Rolled 

Structural Steel Bars, Plates, Shapes, and Sheet Piling 
A242/A242M Standard Specification for High-Strength Low-Alloy Structural 

Steel 
A588/A588M Standard Specification for High-Strength Low-Alloy Structural 

Steel with 50 ksi [345 MPa] Minimum Yield Point to 4-in. [100-
mm] Thick 

A941 Terminology Relating to Steel, Stainless Steel, Related Alloys, 
and Ferroalloys 

E94 Standard Guide for Radiographic Examination 
E709 Standard Guide for Magnetic Particle Examination 
 
American Society of Mechanical Engineers (ASME) 
Designation Description 
B46.1 Surface Texture (Surface Roughness, Waviness & Lay) 
 
American Welding Society (AWS) 
Designation Description 
B1.10 Guide for Nondestructive Inspection of Welds 
D1.1/D1.1M Structural Welding Code – Steel 
D1.5/D1.5M Bridge Welding Code 
 

RELATED Cross Reference Materials 
Specification Item 721S, "Steel Structures" 

 
City of Austin Standard Specification Items 
Designation Description 
Item 406S Reinforcing Steel 
 
TxDOT Specifications 
Designation Description 
Item 441 Steel Structures 
Item 442 Metal for Structures 
Item 447 Structural Bolting 
Item 448 Structural Field Welding 
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Item No. 722S 
Protective Coatings  

 
722S.1  Description  
 
A. This item shall govern protective coatings and their application for the following conditions: 
 

1. Exterior surfaces. 
 
2. Interior surfaces. 
 
3. Anti-graffiti surfaces. 
 

B. “Protective coatings” shall be defined as any paint or paint system applied to a base material 
to provide protection from the elements, wear, or other harmful mechanisms of deterioration.  
The specified protective coating systems shall include primers or other layers as required to 
provide complete protection as intended. 

 
C. Also included are failure modes identification, cause, and repair. 
 
 
This specification is optional and is applicable for projects or work involving either inch-pound or 
SI units.  Within the text inch-pound units are given preference followed by SI units shown within 
parentheses. 
 
722S.2  Submittals 
 
A. Protective Coatings Schedule 
 

1. Submit eight (8) copies of a protective coatings schedule which indicates the 
manufacturer and paint number, keyed to the drawings, prior to, or at the time of, 
submittal of samples required herein. 

 
2. The schedule shall indicate all shop and field coatings of items to receive protection, 

including all surfaces to be coated and the type and color to be applied to each.  Identify 
each material by the manufacturer’s catalog number and general classification.  Where a 
color selection is required by the Owner, clearly mark on the submittal. 

 
B. Product Data 
 

1. Product data must verify compatibility with substrates and conditions to be encountered.  
Provide manufacturer’s technical information, including label analysis and instructions 
for handling, storing and application of each material proposed for use.  List each 
material and cross-reference the specific coating, finish system and application.  Identify 
each material by the manufacturer’s catalog number and general classification. 

 
2. Submit a full range of color choices, sheen, and textures for final selection. 
 
3. Submit complete documentation for all protective coatings and systems proposed for 

use that are not in accordance with those specified herein.  The Owner reserves the 
right to reject alternates proposed in lieu of those specified. 
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C. Prepare and submit two (2) protective coatings samples of each finish, including all coats 

thereof, to the Engineer or designated representative for approval.  The samples shall be 
clearly marked with the manufacturer’s name and product identification, and shall be 
submitted in sufficient time to allow for review, and, if necessary, resubmittal without delay to 
the project. 

 
D. Provide certification that the manufacturers’ supplied products comply with state and federal 

regulations on controlling the use of Volatile Organic Compounds (VOC).  “Low” (less than 
or equal to 50 g/l) or zero VOC products, where applicable, are recommended. 

 
E. The protective coatings applicator shall submit written documentation that they have a 

minimum of three (3) years’ application experience with each product type and the 
equipment required to provide application. 

 
722S.3  Cleaning and Preparation of Surfaces  
 
A. Surfaces to be coated , whether in the shop or field, shall be completely free of oil, grease, 

moisture, dirt, sand, overspray, welding contamination, loose or flaking mill scale, rust, or 
paint and free of any other conditions that will prevent the protective coating  from forming a 
continuous, uniform tightly adhering film. 

 
B. Cleaning and surface preparation shall be in accordance with the Society for Protective 

Coatings (SSPC) requirements and as specified herein. 
 

1. SSPC-SP1, Solvent Cleaning.  Solvent cleaning is a method for removing all visible oil, 
grease, soil, drawing and cutting compounds, and other soluble contaminants.  Solvent 
cleaning does not remove rust or mill scale.  Change rags and cleaning solution 
frequently so that deposits of oil and grease are not spread over additional areas in the 
cleaning process.  Be sure to allow adequate ventilation.  For complete instructions, 
refer to SSPC-SP1. 

 
2. SSPC-SP3, Power Tool Cleaning.  Power tool cleaning removes all loose mill scale, 

loose rust, and other detrimental foreign matter.  It is not intended that adherent mill 
scale, rust, and paint be removed by this process.  Mill scale, rust, and paint are 
considered adherent if they cannot be removed by lifting with a dull putty knife.  Before 
power tool cleaning, remove visible oil, grease, soluble welding residues, and salts by 
the methods outlined in SSPC-SP1.  For complete instructions, refer to SSPC-SP3. 

 
3. SSPC-SP6, Commercial Blast Cleaning.  A commercial blast cleaned surface, when 

viewed without magnification, shall be free of all visible oil, grease, dirt, dust, mill scale, 
rust, paint, oxides, corrosion products, and other foreign matter, except for staining.  
Staining shall be limited to no more than 33 percent of each square-inch of surface area 
and may consist of light shadows, slight streaks, or minor discoloration caused by stains 
of rust, stains of mill scale, or stains of previously applied paint.  Before blast cleaning, 
visible deposits of oil or grease shall be removed by any of the methods specified in 
SSPC-SP1 or other agreed upon methods.  For complete instructions, refer to SSPC-
SP6. 

 
4. SSPC-SP7, Brush-Off Blast Cleaning.  A brush-off blast cleaned surface, when viewed 

without magnification, shall be free of all visible oil, grease, dirt, dust, loose mill scale, 
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loose rust, and loose paint.  Tightly adherent mill scale, rust, and paint may remain on 
the surface.  Mill scale, rust, and coating are considered adherent if they cannot be 
removed by lifting with a dull putty knife.  Before blast cleaning, visible deposits of oil or 
grease shall be removed by any of the methods specified in SSPC-SP1 or other agreed 
upon methods.  For complete instructions, refer to SSPC-SP7. 

 
5. SSPC-SP10, Near-White Blast Cleaning.  A near-white blast cleaned surface, when 

viewed without magnification, shall be free of all visible oil, grease, dirt, dust, mill scale, 
rust, paint, oxides, corrosion products, and other foreign matter, except for staining.  
Staining shall be limited to no more than 5 percent of each square-inch of surface area 
and may consist of light shadows, slight streaks, or minor discoloration caused by stains 
of rust, stains of mill scale, or stains of previously applied paint.  Before blast cleaning, 
visible deposits of oil or grease shall be removed by any of the methods specified in 
SSPC-SP1 or other agreed upon methods.  For complete instructions, refer to SSPC-
SP10. 

 
6. SSPC-SP13, Concrete.  SSPC-SP13 gives requirements for surface preparation of 

concrete by mechanical, chemical, or thermal methods prior to the application of bonded 
protective coating or lining systems.  The requirements of this standard are applicable to 
all types of cementitious surfaces including cast-in-place concrete floors and walls, 
precast slabs, masonry walls, and shotcrete surfaces.  An acceptable prepared concrete 
surface should be free of contaminants, laitance, loosely adhering concrete, and dust, 
and should provide a dry, sound, uniform substrate suitable for the application of 
protective coating or lining systems.  Depending upon the desired finish and system, a 
block filler may be required.  For complete instructions, refer to SSPC-SP13. 

 
 
722S.4  Protective Coating  
 
A. Protective coatings and systems are specified herein.  Submit complete documentation for 

all protective coatings and systems proposed for use that are not in accordance with those 
specified. 

 
B. Exterior Surfaces to be Coated 
 

1. Exterior protective coatings are specified herein.  For additional products refer to TxDOT 
“DMS-8000, Maintenance Paints”, “DMS-8101, Structural Steel Paints – Performance”, 
and “DMS-8110, Coatings for Concrete”. 

 
2. Exterior Condition 1 – Ferrous Metals other than Stainless Steel 
 

a. EC-1a – Normal exterior exposure not exposed to chemical attack. 
 

1) Surface preparation:  SSPC-SP6. 
 
2) Primer:  alkyd, 2 mils (50 µm) minimum dry film thickness. 
 
3) 2nd and 3rd coats:  polyurethane modified alkyd, 2 mils (50 µm) minimum dry film 

thickness each coat. 
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b. EC-1b – Submerged or intermittently submerged in water, sludge, sewage, chemical 
or similar corrosive liquid; supports in contact with or attached to concrete. 

 
1) Surface preparation:  SSPC-SP10. 
 
2) Primer and 2nd coat:  high solids, high-build cycloaliphatic amine epoxy, 10 mils 

(250 µm) minimum dry film thickness each coat. 
 

c. EC-1c – Subject to corrosive atmosphere and condensation. 
 

1) Surface preparation:  SSPC-SP6. 
 
2) Primer:  inorganic zinc, 3 mils (75 µm) minimum dry film thickness. 
 
3) 2nd coat:  high solids, high-build cycloaliphatic amine epoxy, 4 mils (100 µm) 

minimum dry film thickness. 
 
4) 3rd coat:  high-build aliphatic acrylic-polyester polyurethane, 3 mils (75 µm) 

minimum dry film thickness. 
 

d. EC-1d – Galvanized. 
 

1) Surface preparation:  in accordance with the manufacturer’s recommendations 
for galvanized ferrous metal under service conditions. 

 
2) Primer and 2nd coat:  polyamide epoxy, 3 mils (75 µm) minimum dry film 

thickness each coat. 
 

3. Exterior Condition 2 – Non-ferrous Metals 
 

a. EC-2a – Non-ferrous metals other than aluminum. 
 

1) Surface preparation:  SSPC-SP1 followed by SSPC-SP3 or SSPC-SP7 as 
required to establish a uniform anchor profile. 

 
2) Primer:  polyamide epoxy, 3 mils (75 µm) minimum dry film thickness. 
 
3) 2nd coat:  aliphatic acrylic polyurethane, 2.5 mils (65 µm) minimum dry film 

thickness. 
 
4) 3rd coat (optional as required for color/gloss retention):  high solids fluoropolymer, 

2.5 mils (65 µm) minimum dry film thickness. 
 

b. EC-2b – Aluminum. 
 

1) Surface preparation:  SSPC-SP1 and sanding with approved pads as required to 
establish a uniform anchor profile of 1 mil (25 µm). 

 
2) Primer:  polyamide epoxy, 2 mils (50 µm) minimum dry film thickness. 
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3) 2nd coat:  aliphatic acrylic polyurethane, 2 mils (50 µm) minimum dry film 
thickness. 

 
4) 3rd coat (optional as required for color/gloss retention):  high solids fluoropolymer, 

2.5 mils (65 µm) minimum dry film thickness. 
 

4. Exterior Condition 3 – Concrete 
 

a. EC-3a – Submerged or intermittently submerged in water, sludge, sewage, chemical 
or similar corrosive liquid. 

 
1) Surface preparation:  Allow concrete to cure 28 days minimum and test for 

moisture in accordance with ASTM D4263.  When concrete is ready, complete 
surface preparation in accordance with SSPC-SP13. 

 
2) Primer:  epoxy polyamide, 5 mils (125 µm) minimum dry film thickness. 
 
3) 2nd and 3rd coats:  coal tar epoxy, 8 mils (200 µm) minimum dry film thickness 

each coat. 
 

b. EC-3b – Subject to corrosive atmosphere and condensation. 
 

1) Surface preparation:  Allow concrete to cure 28 days minimum and test for 
moisture in accordance with ASTM D4263.  When concrete is ready, complete 
surface preparation in accordance with SSPC-SP13. 

 
2) Primer and 2nd coat:  cycloaliphatic amine epoxy, 4 mils (100 µm) minimum dry 

film thickness each coat. 
 
3) 3rd coat:  high-build aliphatic acrylic-polyester polyurethane, 3 mils (75 µm) 

minimum dry film thickness. 
 

c. EC-3c – Concrete surfaces to be painted and not requiring service conditions of EC-
3a or EC-3b. 

 
1) Surface preparation:  Allow concrete to cure 28 days minimum and test for 

moisture in accordance with ASTM D4263.  When concrete is ready, complete 
surface preparation in accordance with SSPC-SP13. 

 
2) Primer and 2nd coat:  waterborne acrylate (54% ± 2% solids volume), 8 mils (200 

µm) minimum dry film thickness each coat. 
 

d. EC-3d – Concrete surfaces to be stained and not requiring service conditions of EC-
3a or EC-3b. 

 
1) Surface preparation:  Allow concrete to cure 28 days minimum and test for 

moisture in accordance with ASTM D4263.  When concrete is ready, complete 
surface preparation in accordance with SSPC-SP13. 

 
2) Final appearance of EC-3d will be clear, but slightly darkened. 
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3) Primer:  siloxane with diffused quartz carbide, 100 square feet per gallon (2.5 
square meters per liter) application rate. 

 
4) 2nd coat:  methylmethacrylate acrylic/hydrophobic fumed silica, 125 square feet 

per gallon (3.1 square meters per liter) application rate. 
 

5. Exterior Condition 4 – Masonry 
 
a. EC-4a – Painted masonry surfaces. 
 

1) Surface preparation:  SSPC-SP13. 
 
2) Primer and 2nd coat:  waterborne acrylate (54% ± 2% solids volume), 8 mils (200 

µm) minimum dry film thickness each coat. 
 
b. EC-4b – Stained masonry surfaces. 
 

1) Surface preparation:  SSPC-SP13. 
 
2) Final appearance of EC-3d will be clear, but slightly darkened. 
 
3) Primer:  siloxane with diffused quartz carbide, 75 square feet per gallon (1.8 

square meters per liter) application rate. 
 
4) 2nd coat:  methylmethacrylate acrylic/hydrophobic fumed silica, 100 square feet 

per gallon (2.5 square meters per liter) application rate. 
 

C. Interior Surfaces to be Coated 
 

1. Interior protective coatings are specified herein.  For additional products refer to TxDOT 
“DMS-8000, Maintenance Paints”, “DMS-8101, Structural Steel Paints – Performance”, 
and “DMS-8110, Coatings for Concrete”. 

 
2. Interior Condition 1 (IC-1) – Ferrous, Non-ferrous, and Galvanized Metals 
 

a. Surface preparation:  SSPC-SP1 followed by SSPC-SP3 or SSPC-SP7 as required 
to establish a uniform anchor profile. 

 
b. Primer:  polyamide epoxy, 3 mils (75 µm) minimum dry film thickness. 
 
c. 2nd coat:  waterborne aliphatic polyurethane:  2 mils (50 µm) minimum dry film 

thickness. 
 

3. Interior Condition 2 – Concrete 
 

a. IC-2a – Vertical, non-traffic horizontal and overhead surfaces. 
 

1) Surface preparation:  Allow concrete to cure 28 days minimum and test for 
moisture in accordance with ASTM D4263.  When concrete is ready, complete 
surface preparation in accordance with SSPC-SP13. 
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2) Primer:  acrylic epoxy, 4 mils (100 µm) minimum dry film thickness. 
 
3) 2nd coat:  waterborne aliphatic polyurethane, 2.5 mils (65 µm) minimum dry film 

thickness. 
 

b. IC-2b – Floors. 
 

1) Surface preparation:  Allow concrete to cure 28 days minimum and test for 
moisture in accordance with ASTM D4263.  When concrete is ready, complete 
surface preparation in accordance with SSPC-SP13. 

 
2) Primer and 2nd coat:  waterborne epoxy-amine for horizontal surfaces, 3 mils (75 

µm) minimum dry film thickness each coat. 
 

4. Interior Condition 3 (IC-3) – Masonry 
 

a Surface preparation:  SSPC-SP13. 
 
b Primer:  Waterborne cementitious acrylic, 100 square per gallon (2.5 square meters 

per liter) application rate. 
 
c 2nd coat:  acrylic epoxy, 4 mils (100 µm) minimum dry film thickness. 
 
d 3rd coat:  waterborne aliphatic polyurethane, 2.5 mils (65 µm) minimum dry film 

thickness. 
 
5. Interior Condition 4 (IC-4) – Wood and Drywall 
 

a. Primer:  latex enamel, 1.1 mils (28 µm) minimum dry film thickness. 
 
b. 2nd and 3rd coats:  acrylic enamel, 1.5 mils (38 µm) minimum dry film thickness each 

coat. 
 
D. Surfaces to be Anti-graffiti 
 

1. Anti-graffiti Condition 1 (AGC-1) – Sacrificial 
 

a. Acceptable for above-grade concrete, exposed aggregate concrete, CMU, brick, 
stone, painted steel, or aluminum. 

 
b. Sacrificial anti-graffiti coatings require a pressurized water wash for graffiti removal.  

Wash shall not exceed 1,500 psi (10 MPa) and 180 F (82 C). 
 
c. Biodegradable formulation in accordance with TxDOT DMS-8111, 3 mil (75 µm) 

minimum dry film thickness. 
 

2. Anti-graffiti Condition 2 (AGC-2) – Permanent 
 

a. Acceptable for above-grade concrete, exposed aggregate concrete, CMU, brick, 
stone, painted steel, or aluminum. 
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b. Permanent anti-graffiti coatings require the use of a solvent or chemical for graffiti 
removal.  Damage or pigment loss shall not occur during removal. 

 
c. Aliphatic polyurethane in accordance with TxDOT DMS-8111, 3 mil (75 µm) 

minimum dry film thickness. 
 
 
722S.5 Source of Supply 
 
All protective coatings  shall be furnished with the manufacturer’s labels on each can.  Primers  
shall be produced by the same manufacturer as finish coats.  Use only thinners approved by 
paint manufacturer and use only within recommended limits. 
 
722S.6  Application of Protective Coatings  
 
A. The protective coatings applicator shall submit written documentation that they have a 

minimum of three (3) years’ application experience with each product type and the 
equipment required to provide application.   

 
B. All equipment used for paint application shall be in accordance with the protective coating 

manufacturer’s recommendations for the coating being applied.  Brushes shall not exceed 4 
inches (100 mm) in width, shall be springy and not flabby, and shall be kept free of 
contaminants.  Equipment used for spraying  shall have adequate provision for separation of 
moisture from any air stream in contact with the coating, shall be adequate for the type of 
coating  being used, and shall be equipped with spray heads adequate to provide a smooth, 
uniform coating . 

 
C. Application 
 

1. Apply protective coatings in strict conformance  with manufacturer’s directions.  Use 
applicators and techniques best suited for substrate and type of material being applied. 

2. Protective coatings shall not be applied closer than 12 inches (300 mm) to a surface 
which is to be cleaned. 

 
3. Provide finish coats which are compatible with primers used. 
 
4. Apply additional coats when undercoats or other conditions show through final coat, until 

all surfaces are of uniform finish, color, and appearance.  Give special attention to insure 
that edges, corners, crevices, welds, and exposed fasteners receive a dry film thickness 
equivalent to that of flat surfaces. 

 
5. Coat surfaces behind movable equipment and furniture the same as similar exposed 

surfaces.  Coat surfaces behind permanently fixed equipment or furniture with primer 
only before final installation of equipment. 

 
6. Coat interior surfaces of ducts, where visible through registers or grilles, with a flat black 

paint.  
 
7. Coat back sides of access panels and removable or hinged covers to match exposed 

surfaces. 
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8. Finish exterior doors on tops, bottoms, and side edges the same as exterior faces. 
 
 
9. Each coat  shall be applied so that it will dry to form a smooth, continuous, tightly 

adhering film of uniform thickness and appearance, free of brush marks, sags, runs, 
holidays, and overspray.  Measure dry film coating thickness using an apparatus that 
can be adjusted to measure directly and exactly the known thickness of a shim placed 
on uncoated material similar to that bearing the coating to be measured.  The apparatus 
shall be readable to at least ± 0.1 mil (3 μm) over the range of the instrument.  Standard 
thickness shims shall be used for adjusting the apparatus and shall be made of non-
magnetic material with a known thickness uniform over its entire area and accurate 
within the manufacturer's established tolerances.   

 
10. Spray application of the first coat will be permitted only when the surfaces are cleaned 

by blasting.    Any method of application approved by the Engineer or designated 
representative may be used to paint inaccessible areas. 

 
11. Protective coatings shall not be applied to any surface containing moisture discernible 

with the eye or by the following test:  if the temperature and humidity conditions are such 
that moisture is likely to condense upon the surface, a small area thereon shall be 
moistened with a damp cloth to apply a clearly defined, thin film of water.  If  this thin film 
evaporates within 15 minutes, the surface shall be considered safe to apply coatings  
from the standpoint of continued condensation at that particular time. 

 
12. Protective coatings  shall not be applied at an air temperature below 40 F (5 C) nor when 

there is likelihood of change in weather conditions within 2 hours after application which 
would result in air temperatures below 40 F (5 C) or deposition of moisture in the form of 
rain, snow, condensation, etc., upon the surface.  The Engineer or designated 
representative reserves the right to require that no paint be applied when impending 
weather conditions might result in damage to fresh coatings. 

 
13. If, in the opinion of the Engineer or designated representative, construction traffic 

produces an objectionable amount of dust, the Contractor shall, at the Contractor’s 
expense, take precautions necessary to prevent dust and dirt from coming in contact 
with freshly coated surfaces or with surfaces before the coating is applied. 

 
14. After all fabrication work is completed and has been tentatively accepted, all surfaces to 

be coated shall be cleaned and coated with the required primer.  Materials shall not be 
loaded for shipment until coatings are thoroughly dry.  No coating work shall be done 
after material is loaded for shipment.  Erection marks for field identification of members 
shall be coated upon previously coated surfaces.  Surfaces to be in contact after shop 
riveting or bolting shall be cleaned but not coated.  Unless otherwise indicated, the top 
flanges of girders and I-beams shall be coated. 

 
 

15. Unless otherwise indicated or exempted, the surfaces to be shop coated shall include 
the rolling faces of rockers and base plates, all surfaces of bearing plates, and all 
surfaces of iron or steel castings, whether or not such surfaces are milled. 

16. If concreting operations have damaged the protective coatings, the surface shall be re-
cleaned and re-coated in accordance with the manufacturer’s recommendations.  
Primed surfaces shall be cleaned to remove dirt, grease, or other foreign material prior 
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to the application of the final coat(s).  Coatings that have become defective shall be 
removed, the base material properly cleaned, and the required primer reapplied.  
Excessive amounts of coatings that fail to properly dry or that improperly cure shall be 
removed and replaced in accordance with the manufacturer’s recommendations.  In no 
case shall a succeeding coat be applied until the previous coat and all touch up has 
dried throughout the full thickness of the coating.  At the time of acceptance, the 
protective coatings shall present an even and uniform appearance throughout. 

 
D.   Improperly Applied Protective Coatings 
 

1. To uncover evidence of improperly applied protective coatings , the Engineer may, at 
any time during construction, explore underneath the surface of any coatings  already 
applied.   

 
2. All protective coatings which have been applied improperly, applied to improperly 

cleaned surfaces, fail to dry and harden properly, fail to adhere tightly to underlying 
material or other parts of the coating system, or do not evidence a normal appearance in 
conformance with these specifications, shall be repaired or completely removed and 
replaced. 

 
3. When the final coat does not have a uniform color and appearance throughout, it shall 

be corrected. 
 
4. Freshly applied coatings which have not yet set shall be removed with the use of 

suitable solvents.   
 
5. All work required to correct improperly applied protective coatings shall be to the 

satisfaction of the Engineer or designated representative and at the expense of the 
Contractor. 

 
722S.7  Protective Coatings for  Existing Structures 
 
Unless otherwise indicated, existing materials   shall receive the same protective coatings  as 
those  required for new materials . 
 
722S.8  Responsibility for Hazards 
 
The Contractor is responsible for the safety of all protective coatings operations and personnel.  
The City of Austin is thus absolved from liability in the event of harm to persons or property due 
to the Contractor’s work specified herein. 
 
722S.9  Failure Modes – Causes, Identification, and Repair 
 
Refer to Table A for identification, cause, and repair of common protective coatings failure 
modes. 
 

TABLE A 
Failure Mode Identification Cause Repair 
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Alligatoring 
Very large macro-checking, 

usually with a cross-
hatched pattern 

Internal stresses where 
surface shrinks more 
rapidly than body of 

coating, hard topcoat over 
soft undercoat 

Apply thin coats in 
accordance with 

manufacturer and 
thoroughly dry before 

applying additional coats 

Biological failure 

Softening or slime reaction, 
blotchy brown or black 

spots on coating surface 
causing poor/dirty 

appearance 

Biodegration of the coating 
by bacteria or fungi, coating 

is used as a source of 
nourishment 

Use coatings that contain 
permanent fungicides, 
bactericides, or non-

biodegradable modifiers 

Brush marks 

Linear hills and valleys with 
considerable difference in 

thickness from hills to 
valleys, rusting in valleys 

Application of a  very 
heavy-bodied coating 

Brush coating out well, 
finishing by light brushing in 

one direction 

Chalking 
Surface soft and powdery, 
easily removed by wiping 

surface 

Surface disintegration by 
the sun, improper 

pigmentation 

Use coatings formulated 
with radiation-resistant 

resins and non-catalytic, 
non-chalking pigments 

Checking 

Uneven, small, non-
continuous fissures that do 

not penetrate to the 
substrate 

Surface stresses caused by 
shrinkage due to 

weathering and continued 
surface polymerization and 

oxidation 

Use coatings formulated 
with weather resistant 

resins and inert reinforcing 
pigments, as well as non-
catalytic colored pigments 

Cracking 

Small breaks in coating to 
substrate, may be linear, 
cross-hatched, or curved, 
may be continuous or not 

Stress set up in coating due 
to continued polymerization 

and oxidation, improper 
pigmentation 

Use coatings formulated 
with weather-resistant 

resins and inert reinforcing 
pigments, as well as non-
catalytic colored pigments 

Cratering 

Pinpoint rust forming in thin 
areas of bug eyes, fish 

eyes, or craters randomly 
dispersed, may be more 

prevalent in thicker sections 

Improper solvent mixture, 
surface contamination, oil 
in atomizing air, particulate 
fallout during application, 

high surface tension 

Sand or roughen crater 
area, apply second coat by 
brush, working coating into 

cratered area 

Discoloration 
Yellowing, graying, or 
darkening of coating 

Resin or pigment color 
change due to weather or 

chemical reaction 

Use coatings formulated 
with both color-stable 
resins and pigments 

Erosion 

Similar to chalking, surface 
removed on high spots and 

brush marks to base 
coating or primer 

Chalking mechanism with 
coating surface removed by 

weathering 

Use chalk-resistant 
coatings with good flow out 

to a smooth film 

Holidays 

General corrosion in bare 
or thin areas that were 
uncoated, most often in 
difficult locations to coat 

Poor, inconsistent 
application, lack of care 

Apply in careful, consistent 
manner, making certain 

that no areas remain 
uncoated, overlap each 

pass 50% 

Improper thickness 

Areas of pinpoint corrosion 
between areas of solid 
coating, areas where 
coating is too thick, 

possible checking and 
cracking 

Thin areas, spatter, 
holidays, runs, puddles, 

excessive number of spray 
passes in areas where 

coating is difficult 

Careful application, even 
spray passes with each 

pass overlapped 50%, use 
cross-spray technique 

Mud cracking 
Fine to fairly large 

segments, flaking or curling 
from surface 

Rapid drying, application of 
coating too heavy, rapid 

drying conditions 

Use coatings with strong 
adhesion, apply under 

proper drying conditions, 
prevent sags, puddles, or 

excessive thickness 
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Overspray 

Very rough coating surface, 
may appear like sand in 

surface, pinpoint corrosion 
throughout rough areas 

Improper spraying 
technique, uneven spray 
passes with gun too far 

from surface 

Apply with even, wet spray 
passes overlapped 50%, 
remove overspray before 
applying additional coats 

Pinholes 

Small, visible holes – 1/32 
inch (1 mm) – generally 

random and in 
concentrations, pinpoint 

corrosion in pinholes 

Improper spray technique, 
spray gun too close to 

surface 

Apply with spray gun at the 
optimum distance from the 

surface 

Pinpoint rusting 

Pinpoint spots of corrosion 
progressing from a small 

area to a larger area, early 
failure can ruin entire 

surface 

Zinc pigment mask by other 
pigmentation or improper 

zinc-to-binder ratio, uneven 
coating thickness with thin 

areas failing first 

Remove coating and 
reapply properly, apply 

maintenance coat at first 
sign of pinpoint failure 

Runs, sags, and 
curtains 

Heavy areas in coating that 
flow down vertical surface 

in streaks or curtains 
Improper application 

Remove runs and sags with 
a brush prior to initial set of 
coating, smooth area with 

light spray coat 

Spatter coat 

Pinpoint rusting in thin 
areas, small spots of 
coating that are non-

continuous over substrate, 
in poor light may seem 

continuous 

Inconsistent spray passes 
not overlapped 50%, spray 
gun flipped at end of spray 

passes 

Use even, wet spray with 
each pass overlapped 50%, 
use cross-spray technique 

Wrinkling 
Furrows and ridges, may 

be linear or random, fine or 
quite large 

Surface reaction where 
surface expands during 
drying more rapidly than 
the body of the coating 

Use coatings with even, 
thorough drying 

characteristics, apply 
evenly, avoid excessive 

thickness 

 
722S.10  Measurement   
   
Unless otherwise indicated on the Drawings or contract bid form, individual items including the 
furnishing of all materials, equipment, supervision, labor, scaffolding, protection of traffic, and 
incidentals necessary to complete the work required by this item will not be measured for 
payment. 
 
722S.11  Payment 
 
The work performed as prescribed by this item will be paid for at the unit bid price per lump sum 
of "Protective Coating New Structures" and "Protective Coating Existing Structures". The bid 
price shall include full compensation for the cost of all individual items including the furnishing of 
all materials, equipment, supervision, labor, scaffolding, protection of traffic, and incidentals 
necessary to complete the work required by this item. 
 
Payment will be made under: 
 

Pay Item No. 722S-A:  Protective Coating New Structures  -  Lump Sum. 
Pay Item No. 722S-B: Protective Coating Existing Structures -        Lump Sum. 

  
End 



Current Version:  September 26, 2012 Previous Version: 03/26/08, 04/17/86 
 

722S  09/26/12 Page 13 Protective Coatings  

 



Current Version:  September 26, 2012 Previous Version: 03/26/08, 04/17/86 
 

722S  09/26/12 Page 14 Protective Coatings  

 
SPECIFIC Cross Reference Materials 

Specification Item 722S, "Paint and Painting" 
 
American Society for Testing and Materials (ASTM) 
Designation Description 
D4263 Standard Test Method for Indicating Moisture in Concrete by 

the Plastic Sheet Method 
 
The Society for Protective Coatings (SSPC) 
Designation Description 
SP1 Solvent Cleaning 
SP3 Power Tool Cleaning 
SP6 Commercial Blast Cleaning 
SP7 Brush-Off Blast Cleaning 
SP10 Near-White Blast Cleaning 
SP13 Concrete 
 
TxDOT Specifications 
Designation Description 
DMS-8000 Maintenance Paints 
DMS-8101 Structural Steel Paints – Performance 
DMS-8110 Coatings for Concrete 
DMS-8111 Anti-Graffiti Coatings 
 

RELATED Cross Reference Materials 
Specification Item 722S, "Paint and Painting" 

 
City of Austin Standard Specification Items 
Designation Description 
Item 720S Metal for Structure 
Item 721S Steel Structures 
 
TxDOT Specifications 
Designation Description 
DMS-8100 Structural Steel Paints – Formula 
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Item No. 723 
Structural Welding 

 
723.1 Description 
 
This item shall consist of field welding of structural steel and reinforcing steel. 
 
Provisions are made herein for the welding of the types of steel listed in Table 2, using 
the manual shielded metal-arc process, semiautomatic (manual) gas metal-arc welding 
and flux cored arc welding processes.  Other welding processes may be permitted with 
the specific approval of the Engineer and with qualification of the welding procedure. 
 
Shop fabrication and welding shall conform to Item No. 721, "Steel Structures" and 
TXDOT Bulletin C-5. 
 
723.2 General 
 
All welds including tack welds to be incorporated shall be made by a certified welder.  
Tack welds shall be cleaned and fused thoroughly with the final weld.  Defective, 
cracked or broken tack welds shall be removed. 
 
Certification for welders shall conform to TXDOT Bulletin C-6.  Miscellaneous welds 
may be made by a welder qualified conforming to "Welder Qualification", below. 
 
Welds shall be as indicated.  The location or size shall not be changed without 
approval of the Engineer. 
 
The welder shall identify groove welds made by the welder with paint or indelible ink. 
 
Welding will not be allowed when air temperature is lower than 20 F, surfaces are wet 
or exposed to rain, snow or wind or when operators are exposed to inclement 
conditions that will hamper their performance. 
 
Moisture present at the point of welding shall be driven off conforming with Table 3, 
before welding commences.  Wind breaks shall be required for the protection of all 
welding operations. 
 
There shall be no temporary welds for transportation, erection or other purposes on 
main members, except at locations more than 1/6 the depth of the web from the 
flanges of beams and girders as indicated or as approved by the Engineer. 
 
ASTM A 514/517 steels shall maintain all groove welds in main members and in 
flanges of beams and girders subject to tensile stress or reversals of stress shall be 
finished smooth and flush on all surfaces, including edges, by grinding in the direction 
of applied stress leaving the surface free from depressions.  Chipping may be used 
provided it is followed by such grinding.  Parts joined by groove welds connecting 
plates of unequal thickness or width shall have a smooth transition between offset 
surfaces at a slope not greater than 1 in 4 with the surface of either part.  The surfaces 
shall be ground so that the radii at the points of transition shall be 4 inches minimum. 
 
All groove welds, except when produced with the aid of backing, shall have the root of 
the initial weld gouged, chipped or other-wise removed to sound metal before welding 
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is started from the second side, except that back gouging will not be required when 
welding steel piling or armor joints with E 6010 electrodes.  The back side shall be 
thoroughly cleaned before placing backup pass. 
 
When backing for welds is left in place to become a part of the structure, it shall be a 
single length insofar as possible.  Where more than a single length is needed, they 
shall be joined by full penetration butt welds.  The surfaces of this butt weld shall be 
ground flush as necessary to obtain proper fit-up in the weld joint. 
 
Before welding over previously deposited metal, all slag shall be removed and the 
weld and adjacent base metal shall be cleaned.  This requirement shall apply equally 
to successive layers, successive beads and the crater area. 
 
Arc strikes outside the area of permanent weld must be avoided on all steels.  Where 
they do occur, resulting cracks and blemishes shall be ground out to a smooth contour 
and checked to insure soundness. 
 
Stringer bead technique shall be used where possible for groove welds on all types of 
steel.  Weaving will not be permitted for ASTM A 514/517 steel except in vertical 
welding, where a weave not exceeding 2 electrode diameters is permissible for manual 
shielded metal-arc process. 
 
In all welding processes the progression for all passes in vertical welding shall be 
upward using a back step sequence. 
 
Groove welds shall begin and terminate at the ends of a joint on extension bars.  Edge 
preparation and thickness of extension bars shall be the same as that of the member 
being welded and shall extend a minimum of 3/4 inch beyond the joint.  Extension bars 
shall be removed with a cutting torch or arc-air gouging upon completion of the weld 
and the flange edges shall be ground smooth. 

 
Any defects exposed by the grinding shall be cleaned, filled with weld metal and 
reground to a uniform finish. All grinding shall be parallel to the flange.  Excess 
grinding of the parent metal shall be avoided. 

 
723.3 Materials 

 
Electrodes for manual shielded metal arc welding shall conform to the requirements of 
the latest edition of "Specification for Mild Steel Covered Arc-Welding Electrodes", 
AWS A5.1 or to the requirements of the latest edition of "Specifications for Low Alloy 
Steel Covered Arc-Welding Electrodes", ASW A5.5. 
 
All electrodes and combination of electrode shielding for gas metal-arc welding for 
producing weld metal with a minimum specified yield point not exceeding 60,000 psi 
shall conform to the requirements in the latest edition, "Specification for Mild Steel 
Electrodes for Gas Metal-Arc Welding", AWS A5.18, AWS A5.28 or "Specification for 
Mild Steel Electrodes for Flux Cored Arc Welding", AWS A5.20, applicable for the 
classifications producing weld metal having a minimum impact strength of 20 ft/lb, 
Charpy V-notch, at a temperature of 0 F or below. 
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For weld metal with a minimum specified yield strength exceeding 60,000 psi, the 
Contractor shall demonstrate that each electrode and flux or combination of electrode 
and shielding medium proposed for use will produce low alloy weld metal having the 
mechanical properties listed in Table 1 in the as welded condition. 
 
The mechanical properties shall be determined from a multiple pass weld made in 
accordance with the test requirements of the latest edition of AWS A5.18, AWS A5.20 
or AWS A5.28 as applicable. 

 
 

Table 1:   Required Mechanical Properties for GMAW and FCAW Electrodes 
  Tensile Strength Yield Strength Elongation, Strength 
GMAW FCAW  psi -  psi -  % in 2 inches ft-lb at 0 F -
Grade Grade Minimum Minimum Minimum Minimum 
ER80S E80T 80,000  65,000 18 20 
ER90S E90T 90,000 78,000 17 20 

ER100S E100T 100,000 90,000 16 20 
ER110S E110T 110,000 98,000 15 20 

 
The mechanical property tests for Grades ER100S, E100T and E110T shall be made 
using ASTM A 514/517 base metal. 
 
All electrodes used on City projects shall be approved by the Engineer.Tests shall be 
made on electrodes of the same class, size and brand which were manufactured by the 
same process and with the same materials as the electrodes to be furnished.  Tests 
must be made and approval renewed every 12 months. 
 
For sizes of electrodes not requiring tests by AWS Specifications, test reports shall be 
furnished for electrodes of the nearest size and of the same classification.  The request 
for approval shall include the manufacturer's certification that the process and material 
requirements were the same for manufacturing the tested electrodes and those to be 
furnished and new test reports, shall be submitted if any changes are made in process 
or materials during the effective period. 
 
Class of electrodes required will be shown in Table 2.  Electrodes shall be used with the 
type of current, the polarity and in the positions permitted by AWS A5.1 and A5.5 for 
manual shielded metal-arc welding. AWS A5.18 or A5.20 and A5.28 Specifications shall 
govern for gas metal-arc welding and flux cored arc welding. 
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Table 2:   Classifications of Electrodes Permitted 
Type of Steel Main Members  

Groove & Fillet Welds 
Secondary Members

Groove & Fillet Welds
Steel Piling, E6010 E60T-8 E60XX E60T-8 ER70S-2 
A 53 Pipe, E6011 E70S-1B E70XX E7XT-1 ER70S-3 

A 500, E7016 ER70S-2 E702-1B E7XT-5 ER70S-6 
A 501, E7018 ER70S-3 E70S-2 E7XT-6 ER70S-7 

Armor Joints  ER70S-6 E70S-3 E7XT-8  
  ER70S-7 E70S-6   
   E70U-1  

A 36, E7016 ER70S-2 E7016 ER70S-2 
A 441, E7018 ER70S-3 E7018 ER70S-3 

A 572 Grade 50 E7XT-1 ER70S-6 E7XT-1 ER70S-6 
A 588, E7XT-5 ER70S-7 E7XT-5 ER70S-7 

A 242 Deck Plates E7XT-6  E7Xt-6  
API Pipe E7XT-8  E7XT-8    

A 514/A 517 E10018M ER1102 E11018M ER110S  
2 1/2 inches thick or less  

E110T 
  

E110T 
  

A 514/A 517 E10018M ER100S E10018M ER100S  
Over 2 1/2 inches thick E100T  E100T   

A 588, A 242, E8018,C-
3 

 E8018,C-3   

A 618 Weathering Steel E80T(3) ER80S(3) E80T(3) 
ER80S(3)

  

Reinforcing Steel E7016 E7018    

A 572 Grades 60 and 65 for 
Light Towers 

E8016 
E8018 

E80T 
ER80S 

   

 
(1) Use of the same type electrode with the next higher mechanical properties, 

conforming to AWS A5.1 or A5.5, than those listed will be permitted. 
 
(2) In joints involving base metals of different yield points or strengths, low hydrogen 

electrodes applicable to the lower strength base metal may be used. 
 
(3) Deposited weld metal for weathering steel shall have the following chemical 

composition: C, maximum percent, 0.12; Minimum percent, 0.51/1.30; P, 
maximum percent, 0.03; S, maximum percent, 0.04; Si, percent 0.35/0.80; Cu, 
per-cent, 0.30/0.75; Ni, percent, 0.40/0.80; Cr, percent, 0.45/0.70. 

 
Before use, all electrodes with low hydrogen coverings conforming to AWS A5.1 shall 
be dried for not less than 2 hours between 450 F and 500 F and electrodes with low 
hydrogen coverings conforming to AWS 5.5 for not less than 1 hour at a temperature 
between 700 F and 800 F.  Immediately after drying, electrodes shall be stored in ovens  
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held at a temperature of at least 250 F.  E70 electrodes not used within 4 hours, E80 
within 2 hours, E90 within 1 hour, E100 and E110 within 30 minutes after removal from 
the storage oven shall be redried before use.  Electrodes with flux which has been wet, 
cracked or otherwise damaged, shall not be used.  When ASTM A 514/517 steel is 
used for welding, electrodes shall be dried at least 1 hour at temperatures between 700 
F and 800 F before being used.  Electrodes may be redried only once. 

 
Suitable facilities for drying and storage of electrodes shall be furnished at the job site, 
along with thermometers for checking and controlling the oven temperature. 
 
In humid atmospheres, the times allowed for use without redrying may be reduced. 
 

When a gas or gas mixture is used for gas metal-arc or flux cored arc welding, it shall 
be of a welding grade having a dew point of -40 F or lower.  The gas manufacturer shall 
furnish certification to the Engineer that the gas or gas mixture is suitable for the 
intended application and will meet the dew point requirements. 
 
Welding wire coils removed from the original package shall be protected or stored to 
keep their characteristics or welding proper-ties intact.  Rusty coils or portions of coils 
that are rusty shall not be used. 
 
Any deviation from the above electrode designation shall be approved by the Engineer. 
 
723.4 Construction Methods 
 
For any welding process, the parts to be joined by fillet welds shall be brought into as 
close as possible and shall not be separated more than 3/16 inch.  If the separation is 
1/16 inch or greater, the leg of the fillet weld shall be increased by the amount of the 
separation.  The separation between faying surfaces of lap joints and of butt joints 
landing on backing strips shall not exceed 1/16 inch. 
 
Splices of beams and girders joined by groove welds shall be carefully aligned with the 
center of gravity of both members coinciding or each flange vertically offset equally.  
Beams and girders with offset webs shall be fit with the webs aligned and the flanges 
offset laterally. 
 
When flanges are offset or abutting parts differ a thickness or width by more than 1/8 
inch, the joint shall be made with the slope of the weld metal to each surface, with a 
transition not exceeding 1 in 4. 
 
Suitable allowance shall be made for shrinkage and the joint shall never be restrained 
on both sides in any welding process. 
 
All butt splices shall be made before welding of diaframs or sway bracing in a particular 
section of a unit.  Diaframs and sway bracing may be welded in a unit behind the splice 
welding to provide stability except where such welding interferes with butt splice 
adjustments such as at a drop-in segment of a continuous unit.  All splices shall be 
made before welding of beams or girders to shoes. 
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For manual shielded metal-arc welding, the fit-up procedure listed below shall be used 
for manual shielded metal-arc welding of groove welds for butt joints: 
 
Members shall be spaced to provide a 3/16 inch root opening at the nearest point.  
When at other parts of the joint the spacing provides up to and including a 7/16 inch 
opening correction may be made by buildup not exceeding 1/8 inch on each bevel 
nose.  Openings exceeding 7/16 inch shall require rebeveling of the joint to bring it 
within the maximum buildup limits prescribed above.  Build must be allowed to cool 
before proceeding with the welding. 
 
All members shall be brought into correct alignment and held in position by acceptable 
clamps while being welded. 
 
Deviations from the above fit-up procedure shall be approved by the Engineer. 
 
723.5 Procedure 
 
Shrinkage and distortion shall be controlled through the use of an approved procedure.  
Passes shall be made symmetrically and shall alternate between both sides of the joint. 
 
For manual shielded metal-arc welding, beam and girder splices shall be made as 
indicated.  Welds shall be alternated from side to side to prevent heat buildups on 1 
flange edge.  The passes must be arranged between the top and bottom flange to 
maintain balance and symmetry. 
 
The sequence used in welding of splices in all I-beams shall be to first place 4 tacks (1 
1/2 to 2 inches) in the web. 
 
For I-beam or for built-up girders, place passes 1, 2 and 3 in the top flange, followed by 
passes 4, 5 and 6 in the bottom flange. 
 
Gouge out and replace passes 1 and 4, which always are placed in the over position 
before welding on the web.  Next, place passes 7 and 8 in the web after aligning girder 
webs with short tacks at approximately 8 inches on centers. 
 
Alignment clamps may be removed when sufficient weld has been placed to hold the 
members together and welding is completed using the sequence indicated. 
 
When welding the root passes of beam and girder splices, E7010 electrodes may be 
used, provided the work is preheated conforming to Table 3.  After the root passes are 
backed up, the E7010 electrode pass shall be completely removed by arc-air gouging 
and replaced using low hydrogen electrode. 
 
When this procedure is used, it shall be a continuous operation and back gouging and 
rewelding shall be completed on each splice before starting on another one.  The use of 
E7010 electrodes will not be permitted for welding ASTM A 514/A 517 steel. 
 
For haunch girder splices adjacent to the haunch section, the welding, once started, 
shall be continuous until a minimum of 50 percent of the welding in both flanges is 
completed. 
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Deviation from the above sequence of weld passes shall be approved by the Engineer. 
 
Procedures for all gas metal-arc and flux cored arc welding shall be submitted to the 
Engineer for approval and shall be qualified prior to any field welding. 
 
All gas metal-arc and flux cored arc welding procedures shall be qualified conforming to 
Sections 5 and 7 of TXDOT Bulletin C-5.  For each joint to be used in construction, the 
joint details, electrode classification or grade, electrode diameter, voltage, amperage, 
travel speed, order and relative position of passes, number and thickness of layers, gas 
flow, dew point of gas, back gouging, method of cleaning and other pertinent information 
shall be clearly presented in the Procedure Specification. Fillet welds shall conform to 
details indicated. 
 
Procedures for welding on ASTM A 514/A 517 steel shall be qualified conforming to 
TXDOT Bulletin C-5 and approved by the En-gineer prior to starting work. Variables to 
be reported shall include welding process, plate thickness, grade of steel, weld position, 
joint details, type and size of electrode, number and location of passes, welding 
sequence, back gouging, current and voltage  per pass, welding speed, heat, input and 
maximum interpass temperature.  The heat input and maximum interpass temperature 
shall not exceed the recommendations of the Steel Producer. 
 
The classification and size of electrode, arc length, voltage and amperage shall be 
suitable for the thickness of the material, type of groove, welding positions and other 
circumstances attending the work. 
 
(1)  Manual Shielded Metal-Arc Welding Process 

 
(a)  The maximum size of electrode shall be as follows provided the welder has 

been certified for its use by the City: 
 

1.  5/16 inch for all welds made in the flat position except root passes. 
 

2.  1/4 inch for horizontal fillet welds. 
 

3.  1/4 inch for root passes of fillet welds made in the flat position and of 
groove welds made in the flat position with backing and with a root 
opening of 1/4 inch or more. 

 
4.  5/32 inch for welds made with EXX14 and low hydrogen electrodes in the 

vertical and overhead positions. 
 

5.  3/16 inch for root passes of groove welds and for all other welds not 
included under 1, 2, 3 and 4 above. 

 
(b) The root pass size shall be large enough to prevent cracking. The maximum 

thickness of layers subsequent to the root pass in fillet welds and of all layers in 
groove welds shall be:  

 
1.  1/4 inch for root passes of groove welds. 
 
2.  1/8 inch for subsequent layers of welds made in the flat position. 
 
3.  3/16 inch for subsequent layers of welds made in the vertical, overhead and 

horizontal positions. 
 

(c)  The maximum size fillet weld which may be made in one pass shall be: 
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1.  3/8 inch in the flat position. 
 

2.  5/16 inch in horizontal or overhead positions. 
 
3.  1/2 inch in the vertical position. 

 
(2)  Manual (Semiautomatic) Gas Metal-Arc Welding and Flux Cored Arc Welding 

Process 
 

(a)  The maximum size electrode used shall be as follows: 
 

1.  5/32 inch for the flat and horizontal positions. 
 
2.  3/32 inch for the vertical position. 
 
3.  5/64 inch for the overhead positions. 

 
(b)  The thickness of weld layers, except root and surface layers shall not exceed 1/4 

inch.  When the root opening of a groove weld is 1/2 inch or greater, a multiple 
pass split-layer technique shall be used.  The split-layer technique shall be used.  
The split-layer technique shall be used in making all multiple pass welds when 
the width of the layer exceeds 5/8 inch for gas metal-arc welding or 3/4 inch for 
flux cored arc welding.   

 
(c)  The welding current, arc voltage, gas flow, mode of metal transfer and speed of 

travel shall be such that each pass will have complete fusion with adjacent base 
metal and weld metal and there will be no overlap, excessive porosity or 
undercutting. 

 
(d)   Gas metal-arc welding or flux cored arc welding with external gas shielding shall 

not be done in a draft or wind.  An approved shelter of a material and shape 
capable of reducing the wind velocity in the vicinity of the welding to a maximum 
of 5 miles per hour shall be furnished by the Contractor 

 
(e)   The maximum size of a fillet weld made in 1 pass shall be: 
 

1.   1/2 inch for the flat and vertical position. 
 
2.   3/8 inch for the horizontal position. 
 
3.   5/16 inch for the overhead position. 

 
(3)  Preheat 

 
Preheat ahead of welding both groove and fillet welds (including tack welding) will be 
required as shown in Table 3. 
 
Preheat and interpass temperatures must be sufficient to prevent crack formation.  The 
preheat temperatures shown in Table 3 are minimums and higher preheats may be 
necessary in highly restrained welds. 
 
When the base metal is below the required temperature, it shall be preheated so the 
parts being welded are not less than the specified temperature within 3 inches of the 
point of welding. 
 
For all groove welds, reheat temperature shall be measured on the side opposite to 
which the heat is applied at points about 3 inches away from the joint. 
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Preheating equipment shall be adequate to maintain the entire joint at or above the 
specified temperature.  When possible, a joint shall be completely welded before it is 
allowed to cool below the specified temperature but shall always be welded sufficiently 
to prevent cracking before cooling is permitted. 
 
Usually preheat and interpass temperatures shall not exceed 400 F for thickness up to 
11/2 inches and 450 F for greater thickness.  These temperatures shall never be 
exceeded on ASTM A514/517 steels. 

 
The welder shall have and use approved equipment for checking preheat and 
interpass temperatures at all times while welding is in progress. 
 

Table 3 
Minimum Preheat and Interpass Temperature forManual Shielded Metal-Arc 

Welding,Flux Cored Arc Welding orGas Metal-Arc Welding 
 Manual or Semiautomatic Gas Metal-Arc 

Welding, Flux Cored Arc Welding or 
Manual Shielded Metal-Arc Welding with 
Low Hydrogen Electrodes 

 
Thickness of Thickest Part 
at Point of Welding 

ASTM A 36; A 242; A 441; 
A 572 Grades 42,45 and 50; 

A 588 

 
ASTM A 
514/517 

To 3/4 inch, incl. 50 F 50 F 
Over 3/4 inch to 11/2 inches, incl. 70 F 125 F 
Over 11/2 inches to 2 1/2 inches, incl. 150 F 175 F 
Over 21/2 inches 225 F 225 F 
 

 
1. These temperatures are the minimum required for the thinner material shown for 

each increment and higher preheat on a step basis will be required for the thicker 
material within each increment.  Preheat and interpass temperatures must be 
sufficient to prevent crack formation and welding shall be carried continuously to 
completion or to a point that will assure freedom from cracking before the joint is 
allowed to cool below the minimum specified preheat and interpass temperature.  
Temperature above those shown may be required for highly restrained welds. 

 
2.  When E7010 electrodes are permitted for tacking or temporary root pass, the 

material shall be pre-heated according to the following: 
  
Thickness of Thickest Part Preheat for Tacking orTemporary Root Pass 

1/2 inch and less 150 F 
9/16 inch through 3/4 inch 200 F 

13/16 inch through 1 1/2 inches 300 F 
Over 1 1/2 inches 400 F 
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3.  When joining steels of different strengths or thickness with groove welds, the 
preheat and interpass temperatures for the higher strength steel and the average 
plate thickness shall be used. For fillet welds, the preheat shall be used for the 
higher strength steel and the thickest plate being welded. 

 
4.  When the base metal temperature is below 32 F, preheat to at least 70 F and 

maintain this minimum temperature during welding. 
 
5.  Heat input when welding A 514/517 steel shall not exceed the steel producer's 

recommendations. 
 
6.  When moisture is present on the base metal it shall be preheated to 200 F before 

welding is started. 
 

723.6 Quality of Welds 
 
Weld metal shall be sound throughout. 
 
There shall be no cracks in any weld or weld pass. 
 
There shall be complete fusion between the weld metal and the base metal and between 
successive passes throughout the joint. 
 
Welds shall be free from overlap and the base metal free from undercut more than 1/100 
inch deep when its direction is transverse to the primary stress in the part that is undercut. 
Undercut shall not be more than 1/32 inch deep when its direction is parallel to the primary 
stress in the part that is undercut. 
 
All craters shall be filled to the full cross section of the welds. 
 
All welds on ASTM A 514/517 steel shall be visually examined for longitudinal or transverse 
cracks not less than 48 hours after completion of welding. 
 
723.7 Corrections 
 
When the weld quality is unsatisfactory, the following corrective measures will be required 
by the Engineer whose specific approval shall be obtained for making each correction. 
 
When requirements prescribe the removal of part of the weld or a portion of the base metal, 
removal shall be by oxygen gouging or arc-air gouging. 
 
Oxygen gouging shall not be used on ASTM A 514/517 steel or for A 588 weathering steel. 
 
Backgouging of splices in beams and girders or cutouts of defective welds shall be done by 
arc-air gouging by a welder qualified to make beam and girder splices. 
 
Where corrections require the deposition of additional weld metal, the sides of the area to 
be welded shall have sufficient slope to permit depositing new metal. 
 
Defective or unsound welds shall be corrected either by removing and replacing the entire 
weld or as follows: 

 
1.  Excessive convexity.  Reduce to size by grinding off the excess weld metal. 
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2.  Shrinkage cracks.  Cracks in base metal, craters and excessive porosity.  Remove 
defective portions of base and weld metal down to sound metal and replace with 
additional sound weld metal. 

 
3.  Undercutting, undersize and excessive concavity.  Clean and deposit additional weld 

metal. 
 
4.  Overlapping and incomplete fusion.  Remove and replace the defective portion of weld. 
 
5.  Slag inclusions.  Remove the parts of the weld containing slag and replace with sound 

weld metal. 
 
6.  Removal of adjacent base metal during welding.  Clean and form full size by depositing 

additional weld metal. 
 

Where corrections require the deposition of additional weld metal, the electrode used shall be 
smaller than that used for making the original weld.  Surfaces shall be cleaned thoroughly 
before rewelding. 
 
A cracked weld shall be removed throughout its length, unless the extent of the crack can be 
ascertained to be limited, in which case the weld metal shall be removed 2 inches beyond 
each end of the crack and repairs made. 
 
Where work performed after the making of a deficient weld has made the weld inaccessible 
or has caused new conditions making the correction of the deficiency dangerous or 
ineffectual, the original conditions shall be restored by removal of welds or members or both, 
before making the necessary corrections or else the deficiency shall be compensated by 
additional work ac-cording to a revised design approved by the Engineer. 
 
Improperly fitted and misaligned parts shall be cut apart and rewelded. 
 
Members distorted by the heat of welding shall be straightened by mechanical means or by 
the carefully supervised application of a limited amount of localized heat.  Heated areas shall 
not exceed 1200 F as measured by Tempil-sticks or other approved methods for steel up to 
65,000 psi yield strength.  Parts to be heat straightened shall be substantially free of stress 
from external forces, except when mechanical means are used in conjunction with the 
application of heat. 
 
 
Heat straightening of A 514/517 steel shall be done only under rigidly controlled procedures, 
subject to the approval of the Engineer.  In no case shall the maximum temperature of the 
steel exceed 1100 F.  Sharp kinks and bends shall be cause for rejection of the material. 
 
723.8 Radiographic Inspection 
 
Radiographic testing required in the field shall be done at the expense of the Contractor by 
an approved laboratory as defined by "General Conditions" having prior approval of the 
Engineer.  The testing shall include furnishing all materials, equipment, tools, labor and 
incidentals necessary to perform the required testing.  The Owner may require further tests 
as necessary conforming to "General Conditions" and may perform additional testing 
including other types. 
 
Radiographic equipment, procedures, resulting radiographs, identification marks, 
penetrameters, examination, reports and weld surface preparation shall conform to TXDOT 
Bulletin C-5.  The Engineer will examine and interpret the resulting radiographs. 
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Radiography shall be done within the time interval specified by the Engineer.  Field welds on 
ASTM A 514/517 steel shall not be radiographed until a minimum of 48 hours after 
completion of the weld. 
 
When so indicated, welded butt splices shall be radiographed.  Radiographic testing shall be 
as indicated in "Radiographic Inspection", above.  Weld quality shall be as follows: 

 
There shall be no cracks and the sum of the greatest dimension of porosity and fusion 
type defects shall not exceed 1/10 of the nominal bar diameter in inches. The 
Engineer will examine and interpret the resulting radiographs, which shall become the 
property of the Owner and remain with the Engineer. 

 
For field welds of splices in material with a specified yield strength of less than 65,000 psi, 
radiographic inspection will be made of the full flange width of 25 percent of all flange 
splices and of 1/3 the depth of the web of 25 percent of all web splices on each structure (17 
inches minimum length).  If unacceptable work is found, an additional radiograph (penalty 
shot) shall be made on a section welded by the same operator just prior to and just following 
the section containing the defect.  Welds requiring repairs shall be retested by radiography 
after repairs are made.  Necessary repairs shall be made prior to any further work being 
done. 
 
For field welds of splices in material with a specified yield strength greater than 65,000 psi, 
radiographic inspection shall be made on all flange and web splices.  Welds requiring 
repairs shall be retested by radiography a minimum of 48 hours after repairs are made. 
 
All radiography (penalty shots and retakes) required because of unacceptable welding shall 
be performed at the expense of the Contractor. 
 
When radiographic inspection of particular welds is indicated, this shall be in addition to the 
radiographic inspection required herein. 
 
All resulting radiographs shall become the property of the Owner and remain with the 
Engineer. 
 
All groove welds designed to carry primary stresses shall be subject to radiographic 
inspection.  When subjected to such inspections, the presence of any of the following 
defects in excess of the limits indicated will result in rejection of the defective weld until 
corrected. 

 
1. Sections of welds shown to have any cracking, regardless of length or location, 

incomplete fusion, overlapping or inadequate penetration shall be judged unacceptable. 
 
2.  Inclusions less than 1/16 inch in greatest dimension including slag, porosity and other 

deleterious material, shall be permitted if well dispersed so that the sum of the greatest 
dimensions of the inclusions in any linear inch of welded joint shall not exceed 3/8 inch. 

 
3.  Inclusions 1/16 inch or larger in greatest dimension shall be permitted provided such 

defects do not exceed the limits indicated or described above. 
 
4.  There shall be no inclusion greater than 1/16 inch within 1 inch of the edge of part or 

member at the joint or point of restraint. 
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723.9 Reinforcing Steel 

 
Provisions are made herein for the welding of reinforcing steel by the manual shielded 
metal-arc process.  Other processes may be permitted with the specific approval of the 
Engineer or may be specified on the plans. When the Cadwell process is permitted, a "C" 
series splice shall be used with grade 40 reinforcing steel and a "T" series splice shall be 
used with grade 60 reinforcing steel, unless otherwise indicated. 
 
(1)  Base Metal 
 

Reinforcing steel to be welded shall be new billet steel conforming to ASTM A 615 and 
to the following chemical composition: 

 
Maximum Carbon 0.40 Percent 

Maximum Manganese 1.30 Percent 
 

Mill test reports will be required conforming to Item No. 406, "Reinforcing Steel". 
 

(2)  Filler Metal 
 

Low hydrogen electrodes as specified in Table 1 shall be required for all welding of 
reinforcing steel.  Drying of electrodes shall be as specified in "Materials", above. 

 
723.10 Preheat and Interpass Temperature 
 
Minimum preheat and interpass temperatures shall be as shown in Table 4. 

 
Table 4 

Preheat and Interpass Temperature for Reinforcing Steel 
Carbon Range No. 7 & Smaller No. 8 & Larger 
Up to and including 0.30 None 100 
0.31 to 0.35 inclusive None 150 
0.36 to 0.40 inclusive 100 250 
Unknown 250 400 

 
For widening projects, use carbon content and bar size of new steel to determine preheat 
required. 
 
723.11 Joint Types 
 
For all bars No. 8 and larger, butt splices will be required.  For No. 7 bars and smaller, lap 
splices will be required. 
 
Fillet welds in lap splices shall be a minimum of 4 inches in length and shall be welded on 
each side of the lap joint. For bars No. 5 and smaller, welding from one side of the lap will 
be permitted by the Engineer, when it is impractical to weld from both sides of the joint, but 
in this case the weld shall be a minimum of 6 inches in length. 
 
Lap welds shall conform to Table 5. 

 
Where possible, all butt splices shall be made in the flat position.  All welds for butt splices, 
except horizontal welds on vertical bars shall be as indicated.  The backup strip will be 
required when access to the splice is from the top only.  When bars may be rotated or 
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access to the splice is available from two sides the double bevel splice may be made and 
this type weld requires gouging out the root pass similar to a flange splice on structural 
steel.  The root pass may be made using E7010 electrodes for all double beveled splices 
and the root pass shall be completely removed prior to welding the opposite side.  The steel 
shall be preheated to 400 F if E7010 electrodes are used.  Horizontal splices, on vertical 
bars, shall be as indicated. 

 
Table 5 

Bar Size A B, Maximum T, Minimum C, Maximum Electrode Size 

No. 4 .04 inch 1/8 inch 1/8 inch 1/16 inch 1/8 inch 
No. 5 .05 inch 1/8 inch 3/16 inch 1/16 inch 5/32 inch 
No. 6 .06 inch 1/8 inch  1/16 inch 5/32 inch 
No. 7 .07 inch 3/16 inch 5/16 inch 1/16 inch 5/32 inch 

 
723.12  Widening Projects 
 
In general, the new reinforcing steel shall be either lap or butt spliced directly to the bar to 
be extended.  When the reinforcement in the old portion of a structure is found to be of the 
wrong spacing, dowel bars long enough to develop the welded lap or butt splice and also 
develop the bar in bond, conforming to Item No. 406, "Reinforcing Steel", shall be welded 
to the old steel and the new reinforcement placed at the correct spacing without welding to 
the old steel.  No measurement or payment will be made for the dowels but will be included 
in the unit price bid for other items in the contract. 

 
Both old and new reinforcement shall be cleaned thoroughly prior to the preparation of the 
joint. 

 
723.13  Welder Qualification 
 
All welders shall be certified before working on any material which is to be incorporated into 
a City project, except for miscellaneous welds as defined below.  Each welder must have 
certification papers conforming to TXDOT Bulletin C-6, showing the type of work the welder 
is certified to perform. The welder will only be permitted to do work covered by such 
papers. 
 
Miscellaneous welds of the following types may be made by a welder who is certified for 
structural or reinforcing steel or a qualified welder: 

 
Armor joints and their supports, Screed Rail and Form Hanger Supports where 
permitted on Steel units, Reinforcing Steel to R-Bars for lateral stability between 
Prestressed Beams, Spirals or Bands to reinforcing Bars in Drilled Shaft cages, 
permanent Metal Deck forms, additional steel added in railing when slip form 
construction is used and other similar miscellaneous members that have no load 
carrying capacity in the completed structure. 

 
A qualified welder is an experienced welder who is capable of making welds of sound 
quality, but does not have certification papers.  Prior to welding operations, the Engineer or  
a representative of the Engineer shall check the welder's ability by a job site Miscellaneous 
Weld Qualification Test.  The Contractor shall furnish all of the material and equipment 
necessary for the test. 
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The miscellaneous Weld Qualification Test shall consist of the following: 

 
The welder shall make a single pass fillet weld in the vertical position 1/4 inch maximum 
size approximately 2 inches long on 1/2 inch plate using 5/32 inch low hydrogen 
electrodes in the position indicated.  The welder shall stop and start again within the 2 
inch length of fillet weld. 
 
The specimen shall be visually examined and the fillet weld shall present a reasonably 
uniform appearance free of cracks, overlap and undercut.  There shall be no porosity 
visible on the surface of the weld. 
 
The specimen shall be ruptured as indicated by the application of a force or by striking 
with a hammer. 
 
The fractured surface of the weld shall show complete penetration into the root of the 
joint and shall exhibit no incomplete fusion to the base metal nor any inclusion or 
porosity larger than 3/32 inch in its greatest dimension. 

 
If a welder fails to meet the requirements of this test, a retest may be allowed under the 
following conditions: 

 
An immediate retest may be made consisting of 2 test welds, as described above and 
both test specimens shall meet all of the requirements specified. 
 
A retest may be made after 30 days, provided there is evidence that the welder has 
had further training or practice.  In this case the test shall be a single specimen. 
 
Qualification by the test herein specified for miscellaneous welding shall be effective 
immediately upon satisfactory completion thereof and shall remain in effect for the 
duration of the project. 
 
Before welding on ASTM A 514/517 steel, a welder must present evidence, 
satisfactory to the Engineer, of at least 3 months satisfactory experience welding this 
type of steel over 1 inch thick. In lieu of such experience, a welder, previously qualified 
for welding with low-hydrogen electrodes or has used the proposed welding process, 
shall have completed a training course in welding ASTM A 514/517 steel prior to taking 
the welder qualification test. 
 
Tests for certification of welders for manual shielded metal-arc welding shall conform 
to TXDOT Bulletin C-6. Tests shall be given by an approved laboratory.  For field 
welding, certification by an approved laboratory will be accepted for a period of 1 
month from the time of certification.  During this period, the welder will be permitted to 
work on City projects provided the welder’s work is satisfactory.  If the welder’s work is 
satisfactory during this period, the City will issue him certification papers, which will 
permit the welder to work on City projects, as long as the welder continues to do 
satisfactory work. 
 
A welder must have passed the Basic Qualification Test for Structural Welding in the 
vertical (3G) and overhead position (4G) conforming to TXDOT Bulletin C-6 prior to 
welding on any load carrying members.  Also, the welder must demonstrate to a City 
welding inspector a thorough knowledge of, and ability to consistently implement, the 
required welding procedures and make welds of sound quality and good appearance.  
Quality of the welds will be checked by radiography. 
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To work on field splices of beams and girders, a welder must be certified for and be 
capable of making groove welds in both the vertical and overhead position when using the 
manual shielded metal-arc process. 
 
For manual (semiautomatic) gas metal-arc welding or flux cored arc welding, welder 
qualification tests for certification shall qualify conforming to TXDOT Bulletin C-5 and 
tested conforming to TXDOT Bulletin C-6 as follows: 

 
1.  Basic Test Certification for groove welds for unlimited thickness material will also 

qualify a welder for any equal or lower strength steel or for fillet welding in the position 
in which the welder is certified, using the same electrode and combination of shielding 
used for the test. 

 
2.  Welders shall be certified in the vertical and overhead position to work on field splices 

of beams or girders. 
 
3.  Tests for certification shall be given by an approved laboratory.  Certification papers 

for gas metal-arc welding or flux cored arc welding issued by an approved laboratory 
will be handled in a manner similar to that used for the manual shielded metal-arc 
process. 

 
4.  Welders shall be qualified for each process to be used.  Qualification for flux cored arc 

welding will not qualify a welder for gas metal-arc welding or vice versa. 
 
5.  Qualification for welding with any grade electrode will automatically qualify a welder for 

the use of lower grades of electrodes using the same process, i.e., qualification with 
Grade ER80S/E80S electrode will qualify for Grade ER70S, but not vice versa. 

 
The certification papers issued by the City are the property of the City and may be 
canceled at any time. 
 
Radiographic inspection shall be made of all qualification test plates of groove welds for 
the "Basic Qualification Test".  If this inspection indicates any lack of fusion, incomplete 
penetration and defects 1/16 inch or larger in greatest dimension or if the sum of the 
greatest dimensions of defects less than 1/16 of an inch in greatest dimension exceeds 
3/8 inch in any linear inch of weld, the weld shall be considered as failing the soundness 
test.  This radiographic inspection shall apply only to that portion of the welds between the 
discard strips of the specimens as indicated in Figures 13 and 14 of Appendix B of TXDOT 
Bulletin C-6.  The specimen plates shall be wide enough to provide a minimum of 6 inches 
of effective weld length for radiographic testing.  Mechanical testing shall conform to 
TXDOT Bulletin C-6. 

 
723.14 Measurement and Payment 
 
Compensation will not be allowed under this item for the work prescribed but shall be included 
in the unit price item of construction in which this item is used.   
  
End 
 
Ref: 406, 721 
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Item No. 802S 
Project Signs 

802S.1  Description  

This item shall govern furnishing, fabricating, erecting, maintaining and removing Project 
Signs on Capital Improvement Projects (C.I.P.), Bond Program Projects and for project 
identification at other construction sites, when required on the Drawings. The C.I.P. signs 
shall be constructed in accordance with Standards 802S-1, 802S-1A, 802S-2, 802S-2A, 
802S-2B and 804S-5 or as indicated on the Drawings. 

This specification is applicable for projects or work involving either inch-pound or SI units.  
Within the text, the inch-pound units are given preference followed by SI units shown 
within parentheses. 

802S.2  Materials  

A.  Sign Face 
Sign face shall be manufactured on standard exterior waterproof plywood sheets or 
other suitable material approved by the Engineer or designated representative.  
Unless indicated otherwise on the Standard Details or Drawings, the thickness of the 
plywood sheet shall be a minimum of ¾ inches (19 mm). 

B.  Posts 
Lumber posts, of the size indicated on the Standard Details or on the Drawings, shall 
be pressure treated with pentachlorophenol. 

C.  Paint 
Exterior oil base paint, colors as indicated on the Standard Details or on the 
Drawings. 

D.  Decals for Capital Improvement Projects and Bond Program Projects 
 City seal shall be in color using the 4 color process. Electronic images, in EPS format, 

are available from the Public Works Website 
(http://www.ci.austin.tx.us/publicworks/techspecs.htm) for downloading. 

802S.3  Installation  

The signs shall be erected at each major entrance to the project for maximum public 
identification and exposure.  At locations where construction is confined to a specific area, 
the installed sign size shall be 4 x 8 foot (1.2 x 2.4 meter).  At locations where C.I.P. 
roadway construction is in progress, such as a street paving or construction of a sidewalk, 
the sign shall be 2 x 3 foot (0.2 x 0.8 meter).  Signs for Bond Program Projects shall be 3 x 
4 foot (0.9 x 1.2 meters). 

The signs shall be posted on portable wood frames or stanchions and will be located in 
the proximity of the work area as construction progresses.  All lumber shall be painted with 
2 coats of paint as indicated herein, on the Standard Details or in the Drawings. 

In special cases the size of the sign may be changed to meet special requirements, but 
general proportions shall be maintained. 
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It shall be the responsibility of the Contractor to maintain and relocate signs, if necessary 
during the progression of the project.  Care shall be exercised to assure that placement of 
the signs does not interfere with or cause sight obstruction to vehicular and pedestrian 
traffic. 

For projects located on a street with curb and gutter, signs shall be installed no closer than 
2 feet (0.6 meter) from the face of curb on the street. 

For projects located on a street without curb and gutter, signs shall be installed no closer 
than 6 feet (1.8 meters) from the edge of street pavement.   

The Contractor may install, at the Contractor’s own expense, company signs to identify the 
Contractor, architectural firm, etc. Signs are to be securely attached to the posts at 
locations indicated on the Drawings and shall not be larger than 18 x 36 inches (0.45 x 
0.90 meter). 

802S.4  Measurement 

The CIP contract and/or Bond Program, signs shall be measured by either lump sum or 
per each. 

802S.5  Payment  

The work performed and the materials furnished as prescribed by this item shall be paid 
for by lump sum or per each price bid only. The ‘lump sum’ bid or ‘per each’ price bid shall 
include full compensation for all work performed and all materials furnished in 
constructing, transporting, maintaining and removing the signs as specified on the 
Drawings and as directed by the Engineer or designated representative. 

Payment will be made under one of the following: 
 

Pay Item No. 802S-A C.I.P.: C.I.P. Project Signs   Lump Sum. 
Pay Item No. 802S-B C.I.P.: C.I.P. Project Sign   Per Each. 
Pay Item No. 802S-A BOND: Bond Project Signs                                         Lump Sum. 
Pay Item No. 802S-B BOND: Bond Project Sign                                             Per Each. 

 
End 

 
 

SPECIFIC CROSS REFERENCE MATERIALS 
Specification Item No. 802S, “Project Signs”  

City of Austin Standard Details 
Designation             Description 
Item No. 802S-1        2.4 m x 1.2 m (8'x4') C. I. P. Building Project Sign 
Item No. 802S-1A 2.4 m x 1.2 m (8'x4')Bond Program Building Project Sign 
Item No. 802S-2        600 mm x 900 mm (24" x 36")C. I. P. Movable  Sign Type II 
Item No. 802S-2A     600 mm x 900 mm (24" x 36")Joint C. I. P.  Movable Sign Type II  
Item No. 802S-2B 900 mm x1.2 m (36" x 48") Bond Program Project Movable Sign 
 Type II            
Item No. 804S-5     Typical CMTA / C.I.P. Sign Locations               

 



SPECIAL PROVISION  SP-1 

SPECIAL PROVISION 
To the Measurement and Payment Section of the 
City of Austin Standard Technical Specifications 

 
 
 

For this Project all adopted and/or referenced City of Austin Standard Technical Specification 
Items are hereby amended with respect to the clauses cited below. No other clauses or 
requirements of these Items are waived or changed hereby. 
 
In all adopted and/or referenced City of Austin Standard Specifications, in the Sections titled 
“Measurement and Payment”, delete all text in its entirety and replace with the following 
paragraph: 
  
“All work items installed, provided, constructed, etc. under this specification shall not be 
paid for separately but shall be considered subsidiary to the lump sum bid price for the 
project.  No separate pay will be provided for any work governed by this specification. The 
cost of all work materials, labor, overhead, insurance, equipment, etc. necessary to finish 
the work complete in place shall be included in the lump sum bid price for the project.” 

 
End 

SP-1 7/26/2013 Page 1 Measurement and Payment 
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Detailed in this section are amended clauses to Item No. 403S (09/26/12) “Concrete 
for Structures” of the City of Austin Standard Specifications. Only those clauses cited 
below are amended and no other clauses or requirements of Item No. 410S are waived 
or changed hereby. All articles as “amended” and “non-amended” shall apply under 
this specification. 
 
403S.3 Materials 
 
Add the following paragraph I in its entirety: 
 
I. Concrete Dye 

 
Duct banks shall be encased in red concrete to its final destination even when 
routed under building/structure, concrete floor slab, and/or equipment 
concrete/housekeeping concrete pad.  Rebar shall be kept a minimum of two (2) 
inches off of the ground to allow complete concrete coverage.  Concrete shall be 
3000  psi. A red add mixture, HBS #120 Conduit Red as manufactured by 
ChemSystems, Inc., or equal, shall be added to the concrete at a minimum of 12 
pounds per cubic yard of concrete.  Forms shall be used unless the trench wall is 
stable enough to support the concrete. 
 
All form boards shall be removed after concrete has been poured and set. 
 
Stay-form may be used in lieu of form boards. Minimum clearance between form 
and reinforcing steel is maintained and the Stay-form does not tie to the duct 
bank rebar. 
 

END OF SECTION 
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Detailed in this section are amended clauses to Item No. 722S (9/26/12) “Protective 
Coatings” of the City of Austin Standard Specifications. Only those clauses cited below 
are amended and no other clauses or requirements of Item No. 722S are waived or 
changed hereby. All articles as “amended” and “non-amended” shall apply under this 
specification. 
 
722S.1 Description 
 
Replace paragraph A and items 1-3 in its entirety with the following: 
 
A. This item shall consist of the furnishing and application of paint and or coatings to 

all surfaces as specified herein and as shown on plans for wastewater facilities. 
 
Add the following paragraph: 

 
D. Applicable Standards and Specifications - TCEQ 30 TAC Chapter 317, OSHA 
 
722S.2 Submittals 
 
Add the following paragraphs: 
 
F. Acceptable Manufacturers; Tnemec, Devoe, Chesterton, or approved equal. 

 
G. Warranty 

 
1. The Contractor shall bear full responsibility for the proper application of 

paint and or coatings.   
2. The Contractor and Manufacturer shall guarantee that the paint and or 

coatings shall be free from defects in design, materials and workmanship 
for five years from date of acceptance by the City of Austin. 
 

H. Paint used in successive field coats shall be produced by the same manufacturer.  
Paint used in the first field coat over shop primed or previously painted surfaces 
shall cause no wrinkling, lifting or other damage to the underlying paint. 

 
722S.4 Protective Coating 
 
Delete B, C and D in there entirety and replace with the following. 
 
B. Prime Coat - In general, surfaces of equipment, structural steel and miscellaneous 

metal are specified to be shop primed.  Any such surfaces which have not been 
shop primed shall be field primed. 

 
1. Shop primers shall be given a touch-up as required prior to finish coating.  Re-

prime surfaces where there are unsealed areas or damage to the prime coat. 
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2. Prime coats, including shop coats shall be compatible with the finish coats. 
 

3. Equipment or material delivered to the project with a incompatible or 
unacceptable primer will be rejected.   With specific written approval of the 
Engineer, the Contractor may remove the rejected coating and re-prime the 
equipment in the field. 
 

4. Prime Coat Systems: 
 

     (1)  System No. 1: 
 

For cast in place concrete, exterior locations, below grade.  After 28 
day cure, brush-off  blast (SSPC-SP7) cleaning 4-6 mils D.F.T. 
Polyamide Epoxy, Tnemec 66-1211 Hi-Build Epoxoline  

 
   (2)  System No. 2: 
 

For ferrous metals, immersion duty or areas of severe moisture or 
chemical contact Near-white metal sandblasting (SSPC-SP10)  4-
6 mils D.F.T. Polyamide Epoxy, Tnemec 66-1211 Hi-Build Epoxoline  

 
  (3)  System No. 3: 
 

For ferrous metals, non-immersion service, interior or exterior 
locations Commercial sandblasting (SSPC-SP6) 4-6 mils D.F.T. 
Polyamide Epoxy, Tnemec 66-1211 Hi-Build Epoxoline  

 
 (4)  System No. 4: 
 

For miscellaneous piping and castings, below grade or exposed Power 
tool cleaning (SSPC-SP3) 16 mils D.F.T. Polyamide Epoxy – Coal Tar, 
Tnemec 46H-413 Hi-Build Tneme-Tar  

 
 (5)  System No. 5: 
 

For ferrous metals with an existing coating Field apply after a test 
patch has been applied to ensure compatibility.  The surface 
preparation will vary depending on substrate. 6 mils D.F.T. Polyamide 
Epoxy, Tnemec N27 S.T. Typoxy  

 
C. Final Coating Paints: 
 
     (1)  System No. 6: 

 
For cast in place concrete, exterior locations, below grade and 
miscellaneous piping: 16 mils D.F.T. Polyamide Epoxy-Coal Tar, 
Tnemec 46H-413 Hi-build TnemeTar  
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  (2)  System No. 7: 

 
For ferrous metals, interior locations and miscellaneous equipment 5 
mils D.F.T. Polyamide Epoxy (Intermediate), Tnemec 66-1255 5 mils 
D.F.T. Polyamide Epoxy (Final), Tnemec 66, Color selections by 
Owner   
 

  (3)  System No. 8: 
  

For ferrous metals, exterior locations 5 mils D.F.T. Polyamide Epoxy 
(Intermediate), Tnemec 66-1255 4 mils D.F.T. Aliphatic Acrylic 
Polyurethane (Final) Tnemec 74, Color selection by Owner 

    
  (4)  System No. 9: 
  

For field repair of damaged hop dipped galvanized coatings.  To be 
applied after SSPC-SP6 cleaning of affected areas 3.0 mils D.F.T. 
Aromatic Urethane, Zinc Rich, Tneme-Zinc 90-97 

     
D. Thinning:  
 

Unless otherwise authorized, all paint shall be factory mixed to proper consistency 
and viscosity for hot weather application without thinning.  Thinning will be 
permitted only as necessary to obtain recommended coverage at lower application 
temperatures.  In no case shall the wet film thickness of applied paint be reduced 
by addition of thinner in excess of manufacturer’s recommendation. 
 

E. Paint Shedule:  
 

The following schedule lists coating systems which shall be applied over properly 
prepared surfaces.  Unscheduled items shall be coated with applicable coating 
systems, as determined by the Engineer. 
 
Prior to application of top coats the prime coat shall checked for compatibility and 
D.F.T.  All inferior prime coats shall be removed and the item re-primed. 
 
All field applied coatings must be inspected by the Owners’ representative prior to 
the application of succeeding, specified coating;  otherwise there will be no credit 
given for the applied coat and the Contractor automatically assumes the 
responsibility to recoat the work in question. 
 
Each successive coat shall be of a different color. 

 
Exterior of Lift Station, Wet Well and Dry Well 
 Prime: System No. 1 
 Final:  System No. 6 
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Decorative Steel Fencing 
 Prime : System No. 3 
 Final : System No. 8 
 
Miscellaneous Yard Piping Castings 
 Prime : Not Required 
 Final : System No. 4 
 
Yard Hydrant 
 Prime  : System No. 5 
 Final : System No. 8 
 
Wet Well Vent Pipe, Exterior 
 Prime : System No. 2 
 Final : System No. 6 
 
Wet Well Piping and Valving 
 Prime : System No. 2 
 Final  : Protective Wet Well Coating (QP.L. 511) 
 
Submersible Level Transducer 
 Prime : System No. 5 
 Final : System No. 7 
 
Lift Station Piping Supports 
 Prime : Not Required 
 Final : System No. 9 (Repair of H.D.G.) 
 
Lift Station Pumps and Motors 
 Prime : System No. 3 
 Final : System No. 7 
 
Sump Pumps 
 Prime : System No. 5 
 Final : System No. 7 
 
Exposed P.V.C. Piping 
 Prime : Not Required 
 Final  : System No. 7 
 
Crane Rail, Bridge Crane and Hoist 
 Prime : System No. 3 
 Final : System No. 7 
 
Piping in Pig Launch Vault 
 Prime : System No. 3 
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   Final    :       System No. 7 
    

Generator Set 
Prime           System No. 5 
Final             System No. 8 

 
 
 

END OF SECTION 
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PART 1:  GENERAL 
 
1.1. Description of Requirements 
 

This section specifies the general methods and requirements applicable to the 
development of a wastewater treatment plant site. 
 

1.2. Related Specifications 
 
 A. Austin Water Utility Lift Station Specifications 

B. City of Austin Standard Specifications 
C. Texas Commission on Environmental Quality Regulations 

 
1.3. Security Fence 
 

The wastewater treatment plant site shall be enclosed by a security fence.  
All slabs, equipment and utilities shall be located within the fenced area no 
less than five (5) feet from the fence.  Refer to 02805, Chain Link Security 
Fence. 

 
1.4. Access Road 
 

The station shall have an all weather access road with turn-around area.   
 
1.5. Emergency Generator 
 

An emergency generator for providing backup electrical power (provided by 
others) is currently on site.  Contractor shall connect to existing generator 
and existing electrical power supply as specified in Electrical Division and as 
shown on plans. 

 
1.6. Potable and Non-Potable Water 
 

A. Potable and non-potable water is currently provided to site.  Contractor 
shall install associated yard piping as shown on plans. 

B. Emergency eye wash and shower stations shall be connected to 
potable water system 

C. Yard hydrants with a hose connection vacuum breaker to prevent 
backflow shall be installed on both potable and non potable systems as 
shown on plans.  The yard hydrant shall be a Freezeless Iowa Yard 
Hydrant Model Y34 or approved equal.  The bury depth shall be a 
minimum of 2 feet.  The hose connection vacuum breaker shall be 
constructed of brass with hose threaded connectors.   

D. All non-potable yard hydrants and hose bibs shall be labeled per plans 
F. All exposed above ground water piping shall be freeze protected. 
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1.7. Wastewater Treatment Plant Yard 
 

In all pervious areas of the yard, one and one half (1-1/2) inch diameter 
washed landscape gravel shall be installed six (6) inches deep on a water 
permeable weed proof fabric.  The fabric shall be placed on a two (2) inch 
compacted bed of sand.  The fabric shall meet the following minimum roll 
averages: 
 

Property Test Method Minimum Roll 
Average Value 

Grab Tensile, lbs ASTM-D-4632 200 
Grab Elongation, % ASTM-D4632 50 
Mullen Burst, psi ASTM-D-3786 400 
Puncture, lbs ASTM-D-4833 130 
Trapezoidal Tear, lbs ASTM-D-4533 80 
UV resistance, % SR/hrs ASTM-D-4355 70/500 
AOS, US SIEV # ASTM-D-4751 100 
Permittivity, 1/sec ASTM-D-4491 1.4 
Gal/min/ft2  80 

 
1.8. Landscaping 

 
The site shall be landscaped following xeriscape principles of minimal 
watering requirements and low maintenance.  The landscaping plan shall be 
designed to provide a visual buffer/barrier between the site facilities and the 
property boundaries and shall be compatible with the expected surrounding 
neighborhood.  Grass areas shall be established with buffalo grass (or similar 
short native grass), trees shall be principally native varieties, and trees and 
shrubs shall be selected which will provide pleasing, colorful appearances 
throughout the year.  If necessary, irrigation systems shall be installed with 
programmable controllers to provide only sufficient water to sustain 
vegetation through their initial planting period and during prolonged periods 
of no rainfall. 

 
END OF SECTION 
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PART 1: GENERAL 
 
1.1 Scope of Work 
  

This item shall consist of furnishing and installing of a chain link security fence 
complete in place. The fence shall be constructed of 6-feet high chain link fabric 
with 3 strands of barb wire hung on a single outrigger for a total height of 7 feet. 
  

1.2 Warranty 
 

The Contractor shall guarantee the fence against faulty or inadequate design, 
improper assembly or erection, and defective workmanship, materials, or other 
failures.  The Contractor shall also furnish a written warranty agreeing to furnish 
and install, at his own expense, any part of the fence proving to be defective 
within 12-months from the date of final acceptance by the City of Austin. 

 
1.3 Substitution 

  
The installation of any approved substitution is the Contractor's responsibility.  
Any changes required for the installation of any approved substitution must be 
made to the satisfaction of the City of Austin Water Utility representative and 
without additional cost to the owner. 

  
1.4 Submittals 
 

Submit to the Owner/Engineer for approval, complete submittals in accordance 
with Specification 01300, including detailed product information and data 
covering all materials and accessories used.  Submittal information shall be 
provided for all items listed in section 2.1 Fence Materials of this specification.  
No materials or accessories shall be delivered to, accepted at, or stored upon the 
construction site before complete submittals for those materials or accessories 
are approved.   
 

1.5 Applicable Specifications 
 

The following specifications of the issues listed below, but referred thereafter by 
basic designation only, form a part of this specification. 
 

1.6 Qualifications 
 

All fencing materials shall be provided by a manufacturer who is fully 
experienced, reputable, and qualified in the manufacture of the materials to be 
furnished. 
 
The security fencing and gates shall be installed by a contractor or subcontractor 
regularly engaged and fully experienced, reputable, and qualified in the 
installation of such fencing systems.  The security fencing and gates shall be 
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installed in accordance with the best practices and methods and shall comply 
with these specifications as applicable. 
 

2.1 Fence Materials 
  

All materials provided for this work shall be new and unused.  If materials are 
temporarily stored on site, fence fabric and posts shall be neatly stacked off the 
ground in a secured area.  All other parts and barbed wire shall be neatly stored 
in a secured storage building, protected from theft, vandalism, and the weather. 
 
A. Galvanizing 

 
All surfaces of all component parts of the fence shall be hot-dip 
galvanized.  A minimum 2.0 ounces of zinc coating per square foot of 
surface shall be applied unless otherwise specified. Fencing, including all 
posts, top rails, fabric, barbed wire and extension arms, gates, and all 
hardware and accessories shall be zinc coated after fabrication, using 
ASTM standards. 
 
The uniformity of the zinc coating shall be determined by visual 
inspection.  Excessive roughness, blisters, salammoniac spots, bruises, 
and flaking, if present to any considerable extent, shall provide a basis for 
rejection.   
 

B. W&M 9 gauge wire woven into 2-inch mesh with a diamond count of 20 
and ½. The fabric’s top and bottom selvages shall be twisted and barbed.  
The fabric shall be manufactured in accordance with ASTM 392. Class 2 
requirements and hot-dip galvanized after weaving.  The wire in the fabric 
shall withstand a breaking strength test of 1290LbF per ASTM A370 
standards (after galvanizing). 

 
C. Terminal Posts 

 
Terminal posts (corner posts, end posts, pull posts) shall be Type 1, 
nominal 2.875-inch schedule 40 steel pipe conforming to ASTM A120, 
minimum weight 5.79 pounds per linear foot. 
 

D. Line Posts 
 

Line posts shall be Type 1, nominal 2.375 inch schedule 40 steel 
conforming to ASTM A120, minimum weight 3.65 pounds per linear foot. 
 

E. Gate Posts 
 

Gateposts shall be steel pipe conforming to ASTM  A120 per the following 
sizes: 
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Gate Length   Pipe Size    Min. Weight 
    O.D.    Per Ft. 
 
Up to 10’   4 inches   9.11 pounds 
Over 10’ to 16’   6-5/8 inches   18.97 pounds 
 

F. Top Rail 
 

Top rails shall be Type 1, nomina1.66 inch O.D. Steel pipe conforming to 
ASTM A120, minimum weight 2.27 pounds per linear foot.  Top rails may 
be provided in random lengths averaging 20 feet. 
 

G. Rail Couplings 
 

Sleeve type couplings shall be provided to join lengths of top rail to make 
rigid connections.  Couplings shall be a minimum 7 inches long. 
 

H. Bracing 
 

Brace members shall be of the same material as the top rail.  Tension 
rods shall be 3/8-inch minimum diameter and shall be tightened with a 
turnbuckle. 
 

I. Extension Arms (Post Tops) 
 

Extension arms/post tops shall be one-piece, malleable iron, 45 degree, 
single outrigger-type capable of supporting three strands of barbed wire 
on each arm.  Each arm shall extend to a point approximately 12 inches 
our (away) from the plane of the fence fabric.  The extension arms shall 
be designed to prevent entry of water or moisture into tubular posts.  A 
hole shall be provided for acceptance of the top rail on line posts and for 
secure termination of the top rail at all terminal posts.  Extension arms 
shall be capable of supporting a 250-pound load at the end of the 
extension arm without deflection or deformation. 
 

J. Stretcher bars and Attachment Clips 
 

Stretcher bars shall 3/16 X ¾ inch steel bars cut 6 feet long.  Attachment 
clips shall be minimum 11 gauge pressed steel bands.  Bolts for securing 
attachment clips shall be 5/16 inch minimum diameter carriage bolts with 
lock washer and nuts. 
 

K. Fabric Ties  
 

Fabric ties shall be minimum 6 gauge wire ties. 
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L. Tension Wire  
 

Tension wire shall be 7 gauge, galvanized coil spring wire.  “Hog Rings” 
for attaching the fabric to the tension wire shall be galvanized or stainless 
steel. 
 

M. Barbed Wire  
 

Barbed wire shall be ASTM A121, No 12-1/2 W&M gauge with 4-point 
barbs of 14-gauge wire at 5-inch maximum spacing.  Barbed wire shall be 
galvanized to Class III requirements (0.80 ounces minimum of zinc 
coating per square foot of wire surface). 
 

N. Gate Frames 
 

Gate frames shall be welded, watertight, rigid frames of 2 inch O.D. steel 
Pipe conforming to ASTM  A 120, minimum weight 2.72 pounds per linear 
foot or 2 inch square tubing of equal weight.  Frames shall have adequate 
internal bracing and 3/8 inch minimum diameter tension rods (with 
turnbuckles) to prevent sagging. 
 

O. Hardware  
 

Provide suitable brackets for attaching top rails and bracing at terminal, 
end, gate, and pull posts.  Provide suitable catch block keepers to hold 
gates in the open position.  Provide suitable yokes and slide bars to 
secure (in the ground) and padlock double swing gates at the center 
point.  Provide suitable mechanism for each single swing gate to permit 
padlocking. 
 

P. Grounding Rods, Wire, & Fittings 
 

Grounding rods shall be copperclad steel rods; 5/8-inch minimum 
diameter by 8 feet long, with machined drive points and chamfered drive 
ends.  Grounding wire shall be #6 AWG solid copper conductor.  Cadweld 
devices and copper grounding lugs shall be provided for attachment of the 
grounding conductor to fence posts.   
 

Q. Concrete 
 

Concrete for post footings, mowing strip, catch blocks, anchors, and other 
such items related to the fence construction shall conform to specification 
410S, “Concrete Structures”.   
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U. Steel Reinforcing Bars 
 

Steel reinforcing bars for the concrete mowing strip shall be 3/8-inch 
minimum diameter, grade 70 deformed bars. 
 

R. Concrete Expansion Joints 
 

Expansion joint material shall be 3/5 X 2-inch redwood or asphaltic strips. 
 
 

PART 3:  FUNCTIONAL REQUIREMENTS 
 

3.1 The following describes the functional requirements that are expected to be met 
during installation. 
 
A. Erection of Posts 
 

Lay out and accurately align the position of the fence posts such that the 
posts will be located in the center of the concrete mowing strip and the 
outside edge of the mowing strip will be accurately positioned three (3) 
feet inside and along the property line or easement boundary.  Terminal 
posts shall be placed 8-10 feet from each terminal post and two pull posts 
shall be place 8-10 feet apart at 100ft. intervals. 
 
Along straight fence lines (for additional bracing).  Line posts shall be 
spaced no further apart than ten feet (10’- 0”). 
 
The fence and mowing strip shall generally follow the contour of the 
ground, with the bottom of the fabric installed no more than 2 inches 
above the top of the mowing strip.  Irregularities in the ground surface 
may be graded smooth to facilitate installation of the fence and mowing 
strip. 
 
The excavation for postholes shall be 12 inches in diameter (16 inches for 
4-inch gateposts, 18 inches for 6-inch gateposts), 3 feet deep, and 
accurately centered along the true line of the fence.  Posts shall be set to 
proper elevation along the line of the fence and in the center of the 
excavation for concrete base.  The posts shall be braced in a plumb and 
true position until the concrete has been placed and allowed to harden. 
 

B. Mowing Strip 
 

The concrete mowing strip shall be 18 inches wide and 4 inches thick. 
 
Three (minimum) reinforcing bars (#3 minimum size) shall be placed 
continuously along the length of the mowing strip and supported at two-
foot intervals with suitable chairs or fired-clay supports to maintain the 
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bars’ position during concrete placement.  Ends of bars shall be lapped 
two feet and securely tied with annealed wire.  The center bar shall be 
place approximately one inch inside the line posts.  The other two bars 
placed 1-1/2 inches from the outer edge of the mowing strip.  The three 
bars shall be held in place by short lengths of #3 reinforcing bars at 3-foot 
intervals, tied with annealed wire. 
 
An expansion joint shall be placed perpendicular across the width of the 
mowing strip at one side of each line post.  The concrete shall be place 
continuously between expansion joints.  A screed shall be prepared and 
used which forms the concrete with the center raised ¾ inches above the 
outer edges.  After screeding, the concrete shall be troweled smooth with 
a steel trowel and both outer edges shall be tooled with a rounded edge. 
 

C. Fence Grounding  
 

Each individual section of fence shall have at least one (1) ground, with 
additional grounds (for the same fence section) spaced no further than 
500 feet apart.  Additionally, the fence shall be grounded wherever a 
power line passes overhead. 
 
Each ground shall consist of a copperclad-grounding rod driven or drilled 
vertically into the ground, inside the fence and mowing strip, until the top 
of the rod is approximately 6 inches below the surface of the ground.  A 
#6 AWG solid copper conductor shall be attached with a copper-grounding 
lug so as to effectively connect the fence post with the grounding rod.  
Resistance to the ground, measured from the fence post to the grounding 
rod, shall not exceed 25 Ohms. 
 

D. Erection of Top Rail, Bracing, and Tension Wire 
 

The top rail may be installed after the concrete around the posts has 
cured for at least 72 hours.  Top rails shall be passed through the base of 
each line post’s barbed wire extension arm and fastened securely to each 
terminal or gatepost.  The top Rail shall fit tightly between the terminal or 
gateposts, and the rail’s sleeve couplings shall provide a rigid connection 
between rail sections to form a continuous run. 
 
Brace members shall be installed at all terminal posts, gate posts, and 
intermediate pull posts.  Brace members shall be installed level at 
approximately 3 feet 6 inches above the bottom of the fence fabric.  Brace 
members shall fit tightly between the two posts and shall be fastened 
securely to each post.  Tension rods shall be securely attached to the 
terminal or gate post, near the ground, and to the pull post near the 
brace member.  The tension rods shall be tightened by means of a 
turnbuckle until the rod is taut. 
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E. Erection of Fabric 
 

Tension wire shall be stretched taut between terminal/gate posts 
approximately 1-1/2 inches above the concrete mowing strip and attached 
securely to each line/pull post with fabric ties. 
 
Stretcher bars shall be attached to the fabric by inserting them through 
the mesh openings.  Stretcher bars shall be attached to terminal/gate 
posts by attachment clips spaced at 14-inch intervals.  One stretcher bar 
shall be provided for each gatepost and two for each terminal post. 
 
Fabric shall be installed with the equipment and tools in accordance with 
the methods recommended by the manufacturer.  Sufficient stress shall 
be applied to the fabric to take up all the slack and present a smooth 
uniform surface along the line of the fence.  Distortion of the fabric by 
over-stretching shall be avoided.  Fabric shall be secured with fabric ties 
to the top rail every 18 inches and to the line and pull posts every 14 
inches.  Fabric shall be secured with “hot rings” to the tension wire every 
12 inches.  After attachment, adequately stretched fabric can not be 
pulled more than 2 inches from the plane of the fence. 
 

F. Erection Barbed Wire  
 

Barbed wire shall be pulled taut between the terminal/gate posts and 
secured with attachment clips.  The barbed wire shall be adequately 
fastened to the extension arms such that it cannot be removed. 
 

G. Fabrication/Erection of Gates 
 

Gate frames shall be 6 feet high, with a single vertical frame member at 
each end extending to 7 feet to support three strands of barbed wire, 
pulled taut.  Gates shall be hinged to swing 180 degrees from closed to 
open.  Gates shall be hung so as to swing freely, and not drag or bind.  
The hinges shall be set so as not to twist or turn under the action of the 
gate. 
 
Catch block keepers shall be set in concrete to hold the gates in the open 
position.  The lock mechanisms shall be of substantial construction and 
shall be accessible form both sides of the gate.  The gates shall be 
complete with frames, latches, and stops keepers, hinges, fabric, braces, 
and three strands of barbed wire.  Gates shall have intermediate 
members and diagonal truss rods as required for rigid construction and 
shall be free from sag or twist. 
 
Hinges shall be heavy pattern with large bearing surfaces and shall not 
twist or turn under the action of the gate.  Latches for double swing gates 
shall be the plunger bar type, full gate height, and arranged to fully 
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engage the gate stop.  Stops shall consist of a roadway plate with anchor 
set in concrete and arranged to engage the plunger.  Keepers shall consist 
of mechanical devices for securing and supporting the free end of the 
gates when in the full open position.  Latch for gates shall be U-shaped 
with 90-degrees swing tot secure to the gatepost.  Latches shall be 
arranged for padlocking with the padlock accessible from both sides of the 
gate.  Gates shall be installed so that they cannot be removed without 
disassembly of the hardware.  Hardware attachment bolts shall be peened 
to make removal difficult.   
 
 

PART 4: PERFORMANCE REQUIREMENTS 
 
4.1 General 

 
A. Rules and Regulations 
 

All work and materials shall be in full accordance with the latest rules and 
regulations of the City of Austin. 
 

B. Existing Conditions 
 

The Contractor shall acquaint himself with all site conditions prior to 
beginning any work.  The Contractor is responsible for determining the 
presence of any buried utilities in addition to the ones shown on the 
drawings.  Should any utilities or other work not shown on the plans be 
found during excavations, the Contractor shall notify the City of Austin 
Facility Engineering staff as to the required course of action.  The 
Contractor shall take necessary precautions to protect the site conditions.  
Should damage be incurred, the contractor shall repair the damage to its 
original condition at his own expense.   
 

C. Permits and Fees 
 

The Contractor is required to obtain all permits and pay all required fees 
to any governmental agency having jurisdiction over this project.  The 
Contractor shall also arrange for any inspections required by local 
agencies and ordinances during the course of the project. 
 

D. Final Acceptance 
 

Upon final acceptance, the Owner will assume responsibility for 
maintenance of the work.  Final acceptance does not relieve the 
Contractor of the warranty obligations. 
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4.2 Contractor’s Responsibilities 
 
The Contractor, shall make a thorough examination of the site to familiarize 
himself with the nature and extent of the work to be encountered.  The 
Contractor shall field verify all measurements.  No extra compensation will be 
allowed for any work made necessary by unusual conditions or obstacles 
encountered during the progress of the work which are readily apparent upon 
visiting the site.  The Contractor shall be responsible for procuring all available 
plans and information concerning underground utilities which might be 
encountered.  Damage to these facilities due to the Contractor’s negligence shall 
be repaired by qualified workmen at the Contractor’s expense. 
 

4.3 Excavation 
 

The Contractor shall restore all excavated surfaces, and any utilities or 
structures damaged as a result of the excavation, to their original conditions.  
The Contractor shall thoroughly excavate and clean the inside of the inserts 
embedded for the fence posts, removing all dirt, trash, excess concrete, and any 
other material which might prevent secure bonding of the non-shrink grout to 
the walls of the inserts. 
 

4.4 Cleaning 
 
The Contractor shall remove all excavated material and trash from the site after 
each working day.  Any trash or material left on site at the end of each day, or 
at the end of the project, will be disposed of by City of Austin Personnel at the 
Contractor’s expense. 
 

4.5 Inspection 
 

All identified deficiencies shall be corrected by the Contractor prior to the 
acceptance of the project by the City of Austin. 
 

END OF SECTION 
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PART 1:  GENERAL 
 
 
1.1 Scope of Work 

 
This item shall consist of the furnishing and application of paint and or coatings 
to all surfaces as specified herein and as shown on plans for wastewater 
facilities. 

 

1.2 Applicable Standards and Specifications 

 TCEQ 30 TAC Chapter 317, OSHA 

1.3 Acceptable Manufacturers 
 

 Tnemec, Devoe, Chesterton, or approved equal. 
 
 
1.4 Submittals 
 

Submittals shall be in accordance with the materials and requirements as 
specified in this specification. 

 
1.5 Warranty 

 
A. The Contractor shall bear full responsibility for the proper application of 

paint and or coatings.  Any deviation or exception from these 
specifications shall be clearly noted in writing with the bid submittal. 

 
B. The Contractor and Manufacturer shall guarantee that the paint and or 

coatings shall be free from defects in design, materials and workmanship 
for five years from date of acceptance by the City of Austin. 

 
1.6 Manufacturer's Services 
 
 Not Applicable. 
 
 
PART 2:  PRODUCT 
 
 
2.1 General 
 

Detailed in this section are amended clauses to Item No. 722 “Paint and 
Painting” of the City of Austin Standard Specifications. Only those clauses cited 
below are amended and no other clauses or requirements of Item No. 722 are 
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waived or changed hereby. All articles as “amended” and “non-amended” shall 
apply under this specification. 

 
2.2 Construction 
 
 A.   Article 722.2 Materials:  
 
 1.  Add the following paragraphs: 
 

Specific approval by the Engineer will be required for each type and brand 
of paint.  The Contractor shall submit color cards for all paints which he 
proposes to use, together with complete descriptive specifications 
covering all products for color selection and product approval. 

 
The painting subcontractor shall provide colors in accordance with the 
color schedule, prepared by Owner or Engineer, after submittal of the 
color cards. The Owner or Engineer shall select colors as may be deemed 
necessary to complete the work.  Selections may exceed manufacturers 
standard range of colors. 

 
Manufacturer’s names where used in these Specifications are intended to 
fix the standards of materials.  Any material equaling the standards fixed 
may be used in place of that mentioned by these Specifications provided 
that the material or article proposed is submitted to and approved by the 
Engineer.  No substitutions shall be made unless this definite approval has 
been obtained. 

 
Paint used in successive field coats shall be produced by the same 
manufacturer.  Paint used in the first field coat over shop primed or 
previously painted surfaces shall cause no wrinkling, lifting or other 
damage to the underlying paint. 
 

 2.  Subarticle (1) Prime Coat Paints: 
 
  a.  Delete this subarticle in its entirety. 
 
  b.  Substitute in its entirety: 
 

In general, surfaces of equipment, structural steel and 
miscellaneous metal are specified to be shop primed.  Any such 
surfaces which have not been shop primed shall be field primed. 

 
Shop primers shall be given a touch-up as required prior to finish 
coating.  Re-prime surfaces where there are unsealed areas or 
damage to the prime coat. 
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Prime coats, including shop coats shall be compatible with the finish 
coats. 
 
Equipment or material delivered to the project with a incompatible 
or unacceptable primer will be rejected.   With specific written 
approval of the Engineer, the Contractor may remove the rejected 
coating and re-prime the equipment in the field. 

 
  c.  Prime Coat Systems: 

 
     (1)  System No. 1: 
 

For cast in place concrete, exterior locations, below grade.  After 28 
day cure, brush-off  blast (SSPC-SP7) cleaning 4-6 mils D.F.T. 
Polyamide Epoxy, Tnemec 66-1211 Hi-Build Epoxoline  

 
   (2)  System No. 2: 
 

For ferrous metals, immersion duty or areas of severe moisture or 
chemical contact Near-white metal sandblasting (SSPC-SP10)  4-
6 mils D.F.T. Polyamide Epoxy, Tnemec 66-1211 Hi-Build Epoxoline  

 
  (3)  System No. 3: 
 

For ferrous metals, non-immersion service, interior or exterior 
locations Commercial sandblasting (SSPC-SP6) 4-6 mils D.F.T. 
Polyamide Epoxy, Tnemec 66-1211 Hi-Build Epoxoline  

 
 (4)  System No. 4: 
 

For miscellaneous piping and castings, below grade or exposed Power 
tool cleaning (SSPC-SP3) 16 mils D.F.T. Polyamide Epoxy – Coal Tar, 
Tnemec 46H-413 Hi-Build Tneme-Tar  

 
 (5)  System No. 5: 
 

For ferrous metals with an existing coating Field apply after a test 
patch has been applied to ensure compatibility.  The surface 
preparation will vary depending on substrate. 6 mils D.F.T. Polyamide 
Epoxy, Tnemec N27 S.T. Typoxy  

 
    3. Subarticle (2) Final Coating Paints: 
 
    a.  Delete this subarticle in its entirety. 
  
 b.  Substitute the following: 
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     (1)  System No. 6: 
 

For cast in place concrete, exterior locations, below grade and 
miscellaneous piping: 16 mils D.F.T. Polyamide Epoxy-Coal Tar, 
Tnemec 46H-413 Hi-build TnemeTar  

 
  (2)  System No. 7: 

 
For ferrous metals, interior locations and miscellaneous equipment 5 
mils D.F.T. Polyamide Epoxy (Intermediate), Tnemec 66-1255 5 mils 
D.F.T. Polyamide Epoxy (Final), Tnemec 66, Color selections by 
Owner   
 

  (3)  System No. 8: 
  

For ferrous metals, exterior locations 5 mils D.F.T. Polyamide Epoxy 
(Intermediate), Tnemec 66-1255 4 mils D.F.T. Aliphatic Acrylic 
Polyurethane (Final) Tnemec 74, Color selection by Owner 

    
  (4)  System No. 9: 
  

For field repair of damaged hop dipped galvanized coatings.  To be 
applied after SSPC-SP6 cleaning of affected areas 3.0 mils D.F.T. 
Aromatic Urethane, Zinc Rich, Tneme-Zinc 90-97 

     
 4.  Subarticle (4) Thinning:  
 
 a.  Delete this subarticle in its entirety. 
   
 b. Substitute the following: 
 

Unless otherwise authorized, all paint shall be factory mixed to proper 
consistency  and viscosity for hot weather application without thinning.  
Thinning will be  permitted only as necessary to obtain recommended 
coverage at lower application  temperatures.  In no case shall the wet 
film thickness of applied paint be reduced  by addition of thinner in 
excess of manufacturer’s recommendation. 

               
  5.  Add Subarticle (5) Paint Shedule:  
 

The following schedule lists coating systems which shall be applied over 
properly prepared surfaces.  Unscheduled items shall be coated with 
applicable coating systems, as determined by the Engineer. 
 
Prior to application of top coats the prime coat shall checked for 
compatibility and D.F.T.  All inferior prime coats shall be removed and the 
item re-primed. 
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All field applied coatings must be inspected by the Owners’ representative 
prior to the application of succeeding, specified coating;  otherwise there 
will be no credit given for the applied coat and the Contractor 
automatically assumes the responsibility to recoat the work in question. 
 
Each successive coat shall be of a different color. 
 
Exterior of Lift Station, Wet Well and Dry Well 
 Prime: System No. 1 
 Final:  System No. 6 
 
Decorative Steel Fencing 
 Prime : System No. 3 
 Final : System No. 8 
 
Miscellaneous Yard Piping Castings 
 Prime : Not Required 
 Final : System No. 4 
 
Yard Hydrant 
 Prime  : System No. 5 
 Final : System No. 8 
 
Wet Well Vent Pipe, Exterior 
 Prime : System No. 2 
 Final : System No. 6 
 
Wet Well Piping and Valving 
 Prime : System No. 2 
 Final  : Protective Wet Well Coating (QP.L. 511) 
 
Submersible Level Transducer 
 Prime : System No. 5 
 Final : System No. 7 
 
Lift Station Piping Supports 
 Prime : Not Required 
 Final : System No. 9 (Repair of H.D.G.) 
 
Lift Station Pumps and Motors 
 Prime : System No. 3 
 Final : System No. 7 
 
Sump Pumps 
 Prime : System No. 5 
 Final : System No. 7 
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Exposed P.V.C. Piping 
 Prime : Not Required 
 Final  : System No. 7 
 
Crane Rail, Bridge Crane and Hoist 
 Prime : System No. 3 
 Final : System No. 7 
 
Piping in Pig Launch Vault 
 Prime : System No. 3 

   Final    :       System No. 7 
    

Generator Set 
Prime           System No. 5 
Final             System No. 8 

 
 B.  Article 722.3 Paint Designation for Structural Steel:   
                          
                  1.   Delete this Article in its entirety. 
 
 C.  Article 722.5 Cleaning and Preparation of Surfaces: 

 
      1.   Add the following surface preparation specification. 
 
         Power Tool Cleaning (SSPC-SP3) removal of all rust scale, mill scale, loose 

paint and loose rust to the degree specified by power wire brushes, power 
impact tools, power grinders or by a combination of these methods. The 
substrate should have a faint metallic sheen and also be free of oil, 
grease, dirt soil, salts and other contaminants. 

 
 2.   Subarticle (2) Required Blast-Cleaning:  

 
 a.   Add the following surface preparation specification. 
 
 Commercial Blast Cleaning (SSPC-SP6) removal of mill rust, rust, rust 

scale,  paint or foreign matter by the use of abrasives propelled through 
nozzles or by  centrifugal wheels, to the degree specified.  A 
commercial blast cleaned surface  finish is defined as one from which 
oil, grease, dirt, rust scale, and foreign matter  have been completely 
removed except for slight shadow, streaks or discolorations caused by 
rust stain, mill scale oxides or slight, tight residues of paint or coatings 
that may remain; if the surface is, slight residues of rust or paint may be 
found in  the bottom of pits; at least two-thirds of each square inch of 
surface shall be of all  visible residues and the remainder shall be 
limited to the light discoloration, slight staining or tight residues 
mentioned above. 
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2.3 Functional Requirements 
 

Not applicable. 
 
2.4 Tools, Spare Parts, Accessories 
 

Not applicable. 
 
2.5 Miscellaneous - Other Requirements 
 

Not applicable. 
 

PART 3:  EXECUTION 
 

3.1 Field Installation and Testing 
 
A. Installation 

 
All items required under this specification shall be installed in accordance 
with manufacturer’s recommendations. 
 

B. Testing 
 
All surfaces shall be inspected to be free from any defects. 

 
3.2 Equipment Protection and Restoration 
 

Not applicable. 
 

3.3 Storage and Handling 
 
Not applicable. 
 

END OF SECTION 
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PART 1:  GENERAL 
 
Restraint devices for mechanical joint fittings and appurtenances 
conforming to either ANSI/AWWA C111/A21.11 or ANSI/AWWA 
C153/A21.53, shall conform to the following: 
 

Design 
 

1. Restraint devices for nominal pipe sizes 3 inch through 54 inch 
shall consist of multiple gripping wedges incorporated into a 
follower gland meeting the applicable requirements of 
ANSI/AWWA C110/A21.10. 

2. The devices shall have a working pressure rating of 350 psi for 
3-16 inch, 250 psi for 18-48 inch and 200 psi for the 54 inch 
size.  Ratings are for water pressure and must include a 
minimum safety factor of 2 to 1 in all sizes. 

 
 

Approvals 
 

1. Restraint devices shall be Listed by Underwriters Laboratories 
(3” through 24” inch size) and Approved by Factory Mutual (3” 
through 12” inch size). 

2. Mechanical joint restraint shall be Megalug Series 1100 
produced by EBAA Iron Inc. or approved equal. 

 
 

PART 2:  PRODUCT 
 

 

Material 
 

1. Gland body, wedges and wedge actuating components shall be 
cast from grade 65-45-12 ductile iron material in accordance 
with ASTM A536. 

2. Ductile iron gripping wedges shall be heat treated within a 
range of 370 to 470 BHN. 

3. Three (3) test bars shall be incrementally poured per 
production shift as per Underwriter’s Laboratory (U.L.) 
specifications and ASTM A536. Testing for tensile, yield and 
elongation shall be done in accordance with ASTM E8. 

4. Chemical and nodularity tests shall be performed as 
recommended by the Ductile Iron Society, on a per ladle basis. 

 
Restraint Coating System 

1. Coating for restraint devices shall consist of the following:  
a) All wedge assemblies and related parts shall be processed 

through a phosphate wash, rinse and drying operation prior 
to coating application. The coating shall consist of a 
minimum of two coats of liquid thermoset epoxy coating 
with heat cure to follow each coat.  

b) All casting bodies shall be surface pretreated with a 
phosphate wash, rinse and sealer before drying. The 
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coating shall be electrostatically applied and heat cured. 
The coating shall be a polyester based powder to provide 
corrosion, impact and UV resistance. 

c) The coating system shall be MEGA-BOND by EBAA Iron, 
Inc. or approved equal. Requests for approved equal must 
submit coating material and process details for review prior 
to bid. 

 
 

Traceability 
 

1. An identification number consisting of year, day, plant and 
shift (YYDDD)(plant designation)(Shift number), shall be cast 
into each gland body. 

2. All physical and chemical test results shall be recorded such 
that they can be accessed via the identification number on the 
casting.  These Material Traceability Records (MTR’s) are to be 
made available, in hard copy, to the purchaser that requests 
such documentation and submits his gland body identification 
number. 

3. Production pieces that are too small to accommodate individual 
numbering, such as fasteners and wedges, shall be controlled 
in segregate inventory until such time as all quality control 
tests are passed.  These component parts may then be 
released to a general inventory for final assembly and 
packaging. 

4. All components shall be manufactured and assembled in the 
United States.  The purchaser shall, with reasonable notice, 
have the right to plant visitation at his/her expense. 

 
 

PART 3:  EXECUTION 
 
 

Installation 
 

1. Mechanical joint restraint shall require conventional tools and 
installation procedures per AWWA C600, while retaining full 
mechanical joint deflection during assembly as well as allowing 
joint deflection after assembly. 

2. Proper actuation of the gripping wedges shall be ensured with 
torque limiting twist off nuts. 

 
 

END OF SECTION 



Specification 10435 
Wastewater Treatment Plant Sign 

 

02/22/2016 Page 1 of 2    Wastewater Treatment Plant Sign 

 
PART 1:  GENERAL 
 
1.1 Scope of Work 
 

This section consists of the furnishing and installation of one emergency sign at 
the wastewater treatment plant site. 
 

1.2 Related Specifications 
 
 Not applicable. 
 
1.4 Acceptable Manufacturers 
 
 Not applicable. 
 
1.5 Submittals 
 

Contractor shall submit a shop drawing of the sign and cut-sheets for the 
proposed method of fastening. 

 
1.6 Warranty 
 

Contractor shall guarantee that the sign be free from defects in design, 
workmanship, and materials for one year following the acceptance of the lift 
station. 

 
 
PART 2:  PRODUCT 
 
2.1 General 
 

Sign shall be posted in a visible location at the lift station and display the City of 
Austin Seal, wastewater treatment plant address, wastewater treatment plant 
number, and city emergency phone number. 

 
2.2 Construction 
 

A. Materials 
   

Sign shall be 24 inches wide by 36 inches high, constructed of 1/8-
inch thick aluminum.  The sign shall be painted with reflective white paint.  
The top of the sign shall have a 4-inch City of Austin Seal.  Beneath the 
seal, the sign information shall be lettered with minimum 1-inch lettering.  
The sign shall be fastened to the fence where directed by owner using a 
minimum of four stainless steel fasteners. 
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B.      Sign Information: 
 

(City of Austin Seal) 
 

AUSTIN 
WATER  UTILITY 

 
WASTEWATER TREATMENT FACILITY # (Number) 

 
(Address) 

 
IN CASE OF EMERGENCY, CALL 

928-8408. 
 
 

Note: Wastewater Treatment Plant number shall be supplied by the City 
of Austin. 
 

 
PART 3:  EXECUTION 
 
3.1 Field Installation 
 

Sign shall be installed with fasteners that cannot be easily removed. 
 
3.2 Storage and Handling 
 

Sign shall be stored in a manner that prevents damage.  
 

END OF SECTION 
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PART 1:  GENERAL 
 
1.1 Scope 
 

Fire extinguishers shall be provided as shown on plans and as required by local 
codes. 

 
1.2 Submittals 
 

Submit data sheets on number and type of extinguishers to be used. 
 

1.3 Applicable Standards 
 

OSHA 1910.57 
NFPA 10 
NFPS 820 

 
PART 2: PRODUCT 
 

A. Extinguisher shall be a minimum of five (5) pounds. 
 
B. Extinguisher shall be capable of being used in type A, B, and C fires 

 
C. Extinguisher shall have a visible gauge showing unit is charged and ready 

for use. 
 
PART 3: EXECUTION 
 

A.     The extinguishers shall be mounted, located, and identified so they are 
readily accessible   without subjecting personnel to possible injury. 

 
B. One fire extinguisher shall be installed at the generator set and one in each 

of the control buildings. 
 

END OF SECTION 
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SECTION 11105 – EFFLUENT FLOW MONITORING SYSTEM 
 
 

PART 1 - GENERAL 
 

1.1 SCOPE 
 

A. The purpose of this Specification is to establish the minimum requirements for the 
purchase and installation of a flow monitoring system to be used to measure the 
wastewater plant effluent. 

 
B. Labor, materials, equipment and incidentals required to install and test effluent flow 

monitoring system (System) complete with all appurtenances as specified herein. 
 

1.2 SUBMITTALS 
 

A. Flow Monitoring System Shop Drawings:  Submit the following at a minimum: 
 

1. Manufacturer’s catalog/data sheets and descriptive literature for each piece of 
equipment supplied. 

2. Technical data on each piece of equipment. 
3. Process and Instrumentation Diagram (P&ID) showing all main equipment 

components, flow rates and instrumentation. 
4. Process control narrative. 
5. Equipment offloading and installation instructions with sufficient detail to allow 

the Contractor to complete the mechanical and electrical installation of all System 
components. 
 

B. Flow Monitoring System Certificate of Warranty:  Submit per Section 1.5. 
 

C. Flow Monitoring System O&M Manual: Submit the following information at a 
minimum: 

 
1. As-built dimensional drawings showing plan and elevation views of the System 

and all applicable connections. 
2. As-built Process and Instrumentation Diagrams (P&IDs). 
3. Detailed bill of material along with specification of System components and 

materials of construction. The list to include the make, model number and 
descriptive literature of all items furnished by the Manufacturer. 

4. Performance data for the flow monitoring system, to include level of accuracy for 
each monitoring device, including Manufacturer’s descriptive literature and 
model number(s). 

5. Manufacturer’s Service Department contact information and service order form. 
6. System startup and restart instructions. 
7. Special maintenance procedures, including recommended weekly, monthly and 

annual preventative maintenance requirements. 
8. Troubleshooting guide. 
9. Individual Operation and Maintenance instructions for all major system 

components. 
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1.3 ACCEPTABLE MANUFACTURERS 

 
A. The flow meter and ultrasonic sensor shall be provided by the same manufacture.  Manufacturer 

shall be Milltronics Hydroranger or Siemens Sitrans or approved equal. 
 

1.4 QUALITY ASSURANCE 
 

A. Single Source: To assure quality control and single source accountability the same 
Manufacturer shall fabricate and fully assemble the barrel, flume, ladder and accessories 
as a completely integral unit 

 
B. Manufacturer Qualifications: Manufacturers other than the above named company shall 

submit detailed drawings of their proposed equipment, a list of at least five similar 
installations (with contact names) which have been installed for over five years, five 
years of fabrication experience for the flumes and barrels of this size and depth, and test 
reports showing full compliance with ASTM D 3753-81 for Fiber-Reinforced Polyester 
Manholes to the Engineer and obtain his written approval. 

 
1.5 WARRANTY 

 
A. Each system supplied shall have a warranty covering all components. The system shall 

be warranted complete, free from defects in materials and workmanship for a period of one 
(1) year after final acceptance. 

 
 

PART 2 - PRODUCTS 
 

2.1 GENERAL 
 

The System supplied under this section must be provided by a single Manufacturer who will be 
solely responsible for the design, delivery and performance of the system. The equipment must 
be new and unused and meet the detailed specifications and warranty requirements stated 
herein functional requirements. The open channel flow monitoring system shall be suitable for 
installations for enforcement, compliance, and in-plant process control. 

 
2.2 SYSTEM COMPONENTS 

 
The flow meter provided shall be able to utilize multiple flow and parameter sensing technologies 
simultaneously. The flow meter shall be supplied with one (1) ultrasonic level sensor. 
 
A.  Flow Meter Electronics 

1. The flow meter electronics and connections shall be housed in a NEMA4X/IP66, 
lockable enclosure suitable for conduit connection 

2. The flow meter’s primary user interface shall include a tactile keypad with audible 
feedback, and 4-inch, 320x240, backlit liquid crystal display with graphing 
functionality. 
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3. The flow meter’s internal main power supply shall operate on 100VAC, 50/60Hz line 

power.  The flow meter shall have the provision to be powered by an external 12VDC 
source.  The flow meter shall have the option for external, uninterrupted battery 
backup power via a rechargeable lead acid battery.  The power circuit of the flow 
meter shall include trickle charge for a connected rechargeable lead acid battery. 

 
4. The flow meter shall provide industry standard 4-20 mA analog output via a factory- 

or field-installed internal card, and shall accept up to three such cards. 
 

5. The flow meter shall be supplied with one (1) output card with two (2) 4-20mA current 
outputs. 

 
6. The flow meter shall be supplied with a MODBUS output, using ASCII or RTU 

transmission coding. 
 
7. The flow meter shall be capable of monitoring ultra-sonic signal strength and 

outputting the values via a 4-20mA or Modbus output. 
 

8. The flow meter shall allow for the addition of a secondary bubbler, ultrasonic, 
pressure, or area velocity sensor for redundant flow measurement and flume 
submergence detection. 

 
9. Data Storage - The flow meter will store recorded data and program settings on a 

recoverable, flash-based, secure, non-volatile digital memory card with standard 8M 
capacity (180 days with 5 parameters logged at 1-minute intervals and reports at 24-
hour intervals). 

 
10. USB Port - The flow meter shall have A/B USB port located on the front panel of the 

flow meter to allow for the following via a USB Flash Drive: 
a. Firmware updates to the flow meter. 
b. Ability of save and reload the flow meters program. 
c. Retrieval of logged data in CSV format, verifiable text reports, and diagnostic 

data. 
 

11. Data Integrity - The flow meter shall be capable of collecting and storing event data 
that cannot be altered, to ensure that data integrity has not been compromised. Event 
types shall be: 
a. Program Report - Tracks configuration changes to the flow meter. 
b. Summary Reports - Tracks measurement summaries with two user 

programmable reports. 
c. Diagnostic Report - Tracks occurrences and results from diagnostic tests. 
d. History Report - Tracks user events (such as calibration, etc.). 

 
B.  Ultrasonic Level Sensor 

 
1. The Level Sensor will measure liquid levels by means of non-contact, ultrasonic 

technology while suspended above the liquid. 
 

2. The Level Sensor measurement range (from sensor face to liquid surface) will be 1 to 
11ft, with resolution of 0.004 ft. 
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3. Ultrasonic Sensor 
a. The sensor shall consist of a single ultrasonic 50KHz transducer housed in a 

rugged, watertight, dust-tight, submersible, corrosion resistant, 
conductive/antistatic PVDF enclosure (self-certified NEMA 4X, 6P and IP68 
when connected and properly sealed with cord-grip fitting). 

b. The sensor cable will be PVC jacketed, and shall be available with a 32.8 or 
72.5ft standard length. 

 
4.  Sensor Operation 

a. The sensor shall include a temperature probe to automatically compensate for 
air temperature changes. 

b. The sensor shall automatically adjust its gain in response to echo strength to 
maximize performance in the presence of steam, foam, and turbulence. 

c. Temperature range for storage and operation in non-hazardous locations shall 
be -40 to 158°F (-40 to 70°C). 

d. Temperature range for operation in hazardous locations shall be -40 to 140°F (-
40 to 60°C). 

e. The temperature coefficient shall be +/- 0.00011 per degree F (+/- 0.0002per 
degree C) times the distance from the transducer to the liquid surface over the 
compensated temperature range of -22 to 140 °F (-30 to 60 °C). 
 

C. Field Startup/Calibration 
 

Provide Manufacturer's certificate of installation and commissioning following functional 
testing and startup by a factory authorized representative. 
 

2.3 OPERATING CONDITIONS 
 

A. The System shall be suitable to measure wastewater treatment effluent. All equipment 
must be suited to the operating conditions to which it will be subjected and the various 
compounds/substances with which it will reasonably be expected to come into contact. 
The operating conditions, at a minimum, include the following: 

 
Duty Continuous (wastewater effluent flow) 
Location  Outdoors 
Minimum Flow 13 gpm (0.02 MGD) 
Maximum Flow 1,399 gpm (2.0 MGD) 
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PART 3 - EXECUTION 
 

3.1 START-UP, TRAINING AND MANUFACTURER’S SERVICES 
 

A factory trained representative for the equipment specified herein shall be present at the jobsite 
and/or classroom designated by the Owner for a maximum of five (5) 8-hour man-days (two (2) 
visits) for installation inspection, plant startup, functional testing, and operator instructions; travel 
time excluded. A minimum of 30 days’  notice is required to schedule manufacturer’s services. 
Any services with less than 30 days’ notice shall be billed to the contractor for service time and 
actual travel costs. 

 
3.2 FUNCTIONAL TESTING 

 
Prior to plant startup, all equipment shall be inspected for proper alignment, operation, 
connection, and satisfactory operation by means of a functional test. It is the General 
Contractor’s responsibility to duly notify the Manufacturer of any inabilities to perform 
functional testing prior to operator training. 

 
3.3 MANUFACTURER’S CERTIFICATE 

 
Provide Manufacturer’s certificate of installation and commissioning following functional testing 
and startup. 

 
 
 

END OF SECTION 



 
06/15/2016 Packaged Metering Manhole Page 1 of 6 

SECTION 11110 – PACKAGED METERING MANHOLE 
 
 

PART 1 - GENERAL 
 

1.1 SCOPE 
 

A. The purpose of this Specification is to establish the minimum requirements for the 
purchase and installation of a totally integrated fiberglass packaged metering manhole 
with nested Parshall flumes to be used to measure the wastewater plant effluent in 
conjunction with the effluent flow monitoring system (See Section 11105). 

 
B. Labor, materials, equipment and incidentals required to install and test the packaged 

metering manhole (System) complete with all appurtenances as specified herein. 
 

1.2 SUBMITTALS 
 

A. Metering Manhole Shop Drawing:  Submit the following information at a minimum: 
 

1. Manufacturer’s catalog/data sheets and descriptive literature. 

2. Technical data on each including materials, dimensions, and weights of all items. 

3. Equipment offloading and installation instructions with sufficient detail to allow 
the Contractor to complete the installation of all components. 

4. Flow chart with elevations and velocities convening the full application range. 
 

B. Metering Manhole Certificate of Warranty:  Submit per Section 1.6. 
 

C. Metering Manhole Operation and Maintenance Manuals:  The Manufacturer shall submit 
the following information, as a minimum: 

1. As-built dimensional drawings showing plan and elevation views of the System 
and all applicable connections. 

2. Detailed bill of material along with the Specification of System components and 
materials of construction. The list to include the make, model number and 
descriptive literature of all items furnished by the Manufacturer. 

3. Manufacturer’s service Department contact information and service order form. 

4. Statement of Manufacturer’s Warranty. 
 

1.3 ACCEPTABLE MANUFACTURERS 
 

A. Plasti-Fab, Inc., or approved equal. 
 

1.4 QUALITY ASSURANCE 
 

A. Single Source: To assure quality control and single source accountability the same 
Manufacturer shall fabricate and fully assemble the barrel, flume, ladder and accessories 
as a completely integral unit. 

 
B. Manufacturer Qualifications: Manufacturers other than the above named company shall 

submit detailed drawings of their proposed equipment, a list of at least five similar 
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installations (with contact names) which have been installed for over five years, five 
years of fabrication experience for the flumes and barrels of this size and depth, and test 
reports showing full compliance with ASTM D 3753-81 for Fiber-Reinforced Polyester 
Manholes to the Engineer and obtain his written approval. 

 
1.5 DELIVERY, STORAGE, AND HANDLING 

 
A. During loading, unloading and storage care shall be exercised to insure that the manhole is not 

dropped or otherwise damaged through impacting with solid surfaces. The manhole shall be 
stored on a smooth surface, free of sharp objects, and if laid horizontally, shall be placed in such 
a way as to avoid structural damage to the inlet and outlet channels. Slinging will be 
accomplished using nylon or other fabric material. Under no circumstances shall cable or chain 
slings be used in direct contact with fiberglass surfaces. 

 
 

1.6 WARRANTY 
 

A. The system shall be warranted complete, free from defects in materials and workmanship 
for a period of at least one (1) year after final acceptance. 

 
PART 2 - PRODUCTS 

 
2.1 GENERAL 

 
The Contractor shall furnish and install at the location shown on the Drawing(s), a totally 
integrated fiberglass Packaged Metering Manhole. 

 
2.2 OPERATING CONDITIONS 

 
The System shall be suitable to measure wastewater treatment effluent. All equipment must be 
suited to the operating conditions to which it will be subjected and the various 
compounds/substances with which it will reasonably be expected to come into contact. The 
operating conditions, at a minimum, include the following: 

 
Duty Continuous (wastewater effluent flow) 
Location Outdoors 
Minimum Flow 13 GPM (0.02 MGD) 
Maximum Flow 6250 GPM (9.0 MGD) 
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2.3 SYSTEM COMPONENTS 
 

A. Packaged Metering Manhole shall be a completely integral unit consisting of: a 
corrosion resistant fiberglass reinforced plastic (FRP) manhole with sealed fiberglass 
bottom, hinged fiberglass cover with locking hasp, fiberglass access ladder, nested 
metering flumes and accessories as required. The manhole will be equipped with hold 
down brackets for anchoring the unit to a concrete slab. A one-half (l/2) inch thick 
expanded polystyrene bead board will be supplied for placement on the concrete slab 
under the manhole. 

 
B. General: The Packaged Metering Manhole shall have a minimum one-half (l/2) inch wall 

thickness and be designed and manufactured in accordance with ANSI/ASTM D3753-81 
Standard Specification for Fiber Reinforced Manholes. Any portion of the flume or end 
adapters extending outside the manhole shall have a reinforced cover. The manhole 
sides, bottom and external flume sections shall be designed to withstand a static load of 
150 pounds per foot of depth with less than one-quarter (l/4) inch deflection. There shall 
be no light duty angles of flanges protruding beyond the flume or manhole that can be 
damaged by shear or load forces. The fiberglass manhole shall be fabricated with 
polyester resin in one integral piece that is structurally strong, lightweight, watertight and 
corrosion resistant to salt water, ground water, corrosive soil conditions and many 
commonly encountered industrial chemicals. 

 
C. Manhole Cover: The Packaged Metering Manhole will be furnished with a fiberglass 

cover equipped with heavy duty stainless steel hinges having one-half (1/2) inch diameter 
hinge pins and stainless steel hasp for locking. The cover shall be sufficient strength to 
withstand 1000 pounds top load. The cover shall overlap the manhole and eat on a 
neoprene seal to prevent dirt, rain, and debris from getting into the manhole. Color of lid 
to be gray or as approved by Engineer. 

 
D. Manhole Barrel: Fiberglass barrel shall be 60 inch in diameter. The barrel shall have a 

minimum one-half (1/2) inch thickness. Interior of barrel must have a 15-20 millimeter 
thick white isophthalic gel coat finish to provide a sanitary, illuminated work area with 
premium chemical resistance. Gelcoat must be applied during the fabrication process to 
ensure proper uniform thickness and chemical adhesion to the laminate. Spraying gelcoat 
onto an existing fabricated barrel is not acceptable. Barrel Manufacturer shall be the 
same as that of the flume, ladder and accessories. Exterior of barrel must be finished 
with gray gelcoat or Engineer approved color. If a hinged lid is supplied, the colors are 
to match. 

 
E. Pipe Stubs: The FRP manhole and flume shall be provided with pipe stubs for connection 

to pipe material shown on plans. Stubs must be of fiberglass material; PVC is not 
acceptable. Flume end adapters shall allow a smooth flow transition from pipe flow to 
flume flow. 

 
F. Flume: The flume shall be designed to handle an expected peak flow 2 MGD and 

minimum flow 0 MGD.  The manhole shall include a 3 inch Parshall flume nested inside 
a 9  inch Parshall flume. Flume inside surface shall be smooth, isophthalic gelcoat of 
10 - 20 millimeter thickness. Flume shall be constructed of orthophthalic polyester resin 
reinforced with fiberglass. The minimum glass content shall be 30% exclusive of gelcoat 
surfaces. Nominal wall thickness shall be a minimum of one-quarter (l/4) inch for areas 
inside the barrel and one-half (1/2) inch minimum for portions extending beyond the 
barrel. 
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The flume shall be furnished with a stainless steel ultrasonic bracket and stainless steel 
bubbler pipe in a cavity to accept the instrumentation as specified. The flume shall be 
bonded into the manhole to form a totally integral flow measurement package. The 
resulting structure shall be watertight and structurally sound. Portions of the flume 
extending beyond the manhole shall have a reinforced watertight fiberglass cover of 
sufficient strength to withstand soil loads up to 150 pounds per foot of depth when 
buried. 

 
G. Utility Tap: The manhole barrel shall be fitted with a 2 inch FRP through-wall utility 

tap(s) having threaded connections to permit subgrade entrance for power, sample or 
recording lines without damaging the watertight integrity of the manhole. 

 
H. PMM Bottom: Fiberglass bottom to have a sandwich construction 2 inch core design 

with exterior and interior layers having a minimum one-half (¼) inch thickness. 
 

I. Anchoring: The bottom of the manhole is to be bolted to a concrete base with a 
minimum of four T-304 stainless steel anchoring brackets (feet). Additional anchoring 
feet to be added to flumes extending beyond the barrel as shown on contract drawings. 
Fiberglass flanges are acceptable. 

 
J. Typical physical properties: 

 
ASTM D 638 Tensile strength 14,000 psi 

ASTM D 790 Flexural strength 23,000 psi 

ASTM D 790 Flexural modulus 0.80 x 106 psi 

ASTM D 256 Notched Izod Impact 10 ft. lbs./in. 

ASTM D 2583 Barcol hardness 30 

ASTM D 570 Water Absorption <0.2% (in 24 hrs.) 
 
 

PART 3 - INSTALLATION 
 

A. General: The Packaged Metering Manhole shall be installed in accordance with the 
Engineer’s specifications, local codes, and the installation instructions and 
recommendations of the Manufacturer. Manufacturer’s representative shall be present 
on-site and/or notified during critical construction elements. The Contractor  shall 
become familiar with the recommended handling and installation procedures used with 
fiberglass Metering Manholes to insure that the manhole is not damaged, and that the 
flume is installed in a manner that is consistent with obtaining good Open Channel flow 
results. 

 
B. Proper Flow Conditions:  The flume is factory installed in the Metering Manhole so that 

it is absolutely level from front to back and from side to side, and must be installed on a 
level concrete pad. Flow entering the flume must be laminar, non-turbulent and have 
subcritical velocity.  This requires that the inlet pipe be level with or slightly lower than 
the floor of the flume, and have no elbows or excessive line slope ahead of the flume. 
Inlet and outlet pipes must be sized to handle peak flows without surcharging, and water 
must exit the flume in a free-flow manner. Submerged flow conditions must be avoided. 
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This is especially important when peak flows are expected to be more than 80% of the 
pipe capacity and/or the outlet slope is relatively flat. If there are questions please 
contact Manufacturer to discuss. 

 
C. Site Preparation: The site shall be excavated wide enough to accommodate the manhole 

and to provide a safe working environment for workers. The Contractor shall provide a 
level  concrete  slab  having  a  minimum  thickness  of  12  inch  and  a  smooth 
troweled surface. Pad elevation shall be as shown on the drawings, and positioned so 
that the invert of manhole piping matches  that  of  the  pipeline.  Pad size shall be seven 
(7) feet wide x 16 feet. long. If hook anchors are used, contact Manufacturer for 
placement. Expansion anchors or adhesive anchors can be located after the manhole is 
on-site. 

 
D. Placement and Final Installation: Prior to manhole placement the slab shall be cleaned of 

all sharp objects and debris. The foam pad supplied with the manhole shall be placed in 
the proper position. If the pipe is already in place the neoprene boots and s/s bands shall 
be slipped onto the pipe ends before lowering manhole onto concrete slab. Packaged 
Metering Manhole shall be lowered onto pad in accordance with the Manufacturer's 
written recommendations. The neoprene boots can be slipped over pipe ends and the 
stainless steel clamps tightened securely. Under no circumstances shall petroleum 
lubricants of any type be used to install neoprene boots. Flume level shall be checked 
and adjusted if necessary. After the level is confirmed all anchor bolts shall be securely 
tightened. On larger flumes all open spaces under the flume shall be filled with grout to 
provide adequate structural support. 

 
E. Back Filling: Care shall be taken to avoid uneven backfill loads on the FRP manhole and 

flume. Groundwater or surface water runoff shall not be allowed to accumulate in the 
open excavation around a manhole that has not been completely backfilled. Backfill 
materials shall be placed evenly around the packaged manhole in approximately 12 inch 
lifts. If materials other than pea gravel or sand are to be used as fill there shall be no soil 
lumps or sharp objects such as rocks or concrete, or other debris larger than 1 inch in 
size. 

 
All fill work will be in compliance with local codes, and shall meet the inspection 
standards established by the Engineer. 

i. Stable Soils: (Bearing capacity greater than 2000 lbs/sq. ft.) Native soil, 1/4" x 
3/8" round aggregate gravel or sand shall be used as backfill material, and placed 
in accordance with the above specifications. 

ii. Unstable Soils and High Water Tables: (Bearing capacity less than 2000/lbs/sq. 
ft.) Sand or 1/4" x 3/8" rounded aggregate, compacted, shall be used in unstable 
soils such as expansive clays, marsh and/or where the water table may be less 
than 5 ft. from finished grade. Selected backfill shall be placed in maximum 12 
inch lifts, a minimum of 24 inches surrounding the manhole, and compacted to 
85% Standard Proctor Density. 
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PART 4 - EXECUTION 
 

4.1 START-UP, TRAINING AND MANUFACTURER’S SERVICES 
 

A trained representative for the equipment specified herein shall be present at the jobsite and/or 
classroom designated by the Owner for a maximum of four (4) 8-hour man-days (two (2) visits) 
for installation inspection, plant startup, functional testing, and operator instructions; travel time 
excluded. A minimum of 30 days’ notice is required to schedule Manufacturer’s services. Any 
services with less than 30 days’  notice shall be billed to the Contractor for service time 
and actual travel costs. 

 
4.2 FUNCTIONAL TESTING 

 
Prior to plant startup, all equipment shall be inspected for proper alignment, operation, 
connection, and satisfactory operation by means of a functional test. It is the General 
Contractor’s responsibility to duly notify the Manufacturer of any inabilities to perform 
functional testing prior to operator training. 

 
 

4.3 MANUFACTURER’S CERTIFICATE 
 

Provide Manufacturer’s certificate of installation and commissioning following functional 
testing and startup. 

 
 

END OF SECTION 
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SECTION 11200 – NON-POTABLE WATER PUMPING SYSTEM 

PART 1 - GENERAL 

1.1 SCOPE 

A. The work under this Section shall consist of furnishing all material, labor, and equipment 
necessary to furnish and install a factory-assembled non-potable water pumping system, 
completed and fully functional, as described in this Section and as shown on the 
Drawings. 

B. The system shall be rated for a system flow of 160 gpm at a system pressure of 78 psig 
and -4 feet of suction lift. The system shall be capable of supplying a minimum flow of 
7.5 gpm at a system pressure of 78 psig. 

C. Reference Specifications: 17100, Process Controls and Instrumentation Systems, 17510, 
Manufacturer’s PLC-Based Control System Hardware, 17520, Manufacturer’s PLC-
Based Control System Software, and all Division 16 Specifications.  The Manufacturer 
must comply with all the Specification requirements. 

1.2 SUBMITTALS 

A. NPW Water Pumps Shop Drawings:  Submit the following at a minimum: 

1. Test Reports:  Submit certified copies of startup reports. 

2. Catalog Data:  Submit Manufacturer’s literature and illustrations. 

3. Shop Drawings: 

a. Dimensions 

b. Components 

c. Assembly details 

d. Materials 

4. Pump Curves:  Submit Manufacturer’s pump curves with design point. 

5. Installation Instructions:  Submit complete Manufacturer’s instructions, including 
parts lists and recommended spare parts. 

6. Weight:  Statement of net assembled weight. 

B. NPW Water Pumps Certificate of Warranty:  Submit per Section 1.6. 

C. NPW water Pumps O&M Manual:  Submit final drawings, complete maintenance 
instructions, troubleshooting information, service department contact information, 
warranty, and spare parts list as applicable. 

1.3 QUALITY ASSURANCE 

A. Where specified, valves and operators must conform to all applicable AWWA and ANSI 
standards. 

B. Provide Manufacturer’s certification that materials meet or exceed minimum 
requirements as specified. 
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C. All valves of the same type shall be by a single Manufacturer. 

D. Installation shall meet the latest requirements of all local, State and Federal codes. 

E. Provide products as specified.  No substitutions unless pre-approved by the Engineer. 

1.4 ACCEPTABLE MANUFACTURERS 

A. The system shall be an TIGERFLOW Series ES-3000-H, Model TESH-10GW-S1-S4-
CC-M, U.L./C-U.L. Listed engineered packaged constant speed triplex self-priming non 
potable water booster system. 

B. Equip-Solutions  

C. Approved equal. 

1.5 EQUIPMENT 

A. PLC shall be Modicon M340 w/ BMX P342020 Processor with no exceptions. 

B. HMI shall be a 15 Magelis XBT-GT-7340 with no exceptions. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Damages:  Repair or replace to satisfaction of Engineer. 

B. Seal pipe ends to prevent entry of foreign matter. 

C. Store system and accessories in area protected from weather, moisture, or possible 
damage. 

D. Transport and handle items with care to prevent interior or exterior damage. 

1.7 WARRANTY 

A. The Manufacturer of the non-potable water pumping system shall warrant the system to 
be of quality construction, free from defects in material and factory workmanship. 

B. The system shall be warranted for a period of 12 months from date of startup to be free 
from defects and physical failures occurring in normal service, when installed in 
accordance with the Manufacturer’s recommendations. 

C. The system Manufacturer shall be solely responsible for the system and all related 
components, warranties, and guarantees by the suppliers of various components will not 
be accepted. 

PART 2 - PRODUCTS 

2.1 SYSTEM CAPACITY 

A. The unit shall be rated for a total system capacity as shown on the plans and the 
individual pumps in the system shall be sized to deliver the total flow. 

B. The system Manufacturer shall submit individual pump curves and system curves for the 
Engineer’s approval. 
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2.2 PUMPS AND MOTORS 

Three self-priming, cast iron, bronze fitted, mechanical seal, pumps each close-coupled to a 10 
hp, 3600 rpm, motor. Condition Point: 80 gpm @ 180’ tdh (each) 

2.3 PIPING, VALVES, APPURTENANCES 

A. Piping: 

1. The unit shall be completely factory assembled and tested, and shall use fusion 
bonded epoxy coated black iron. 

2. 4” Type 304 schedule 40 stainless steel suction and discharge headers – all 
stainless pipe, branches and fittings, NSF-61 gaskets  

3. Discharge and suction connections shall be ANSI flanges. 

B. Valves: 

1. The suction lines of the system shall have a foot valve on each line located in the 
chlorine contact basin. 

2. Priming line with option for effluent or fresh water. The line shall have a 
hydraulically operated pressure reducing control valve with manual delivery 
pressure adjustment between 2-7 psi. 

3. The discharge and suction lines of each pump shall be complete with full-port 
ball valves. 

4. The discharge of each pump shall be furnished with silent check valves. 

C. Appurtenances: 

1. Over-Temperature Protection: Each pump shall be equipped with an individual 
combination type non-electric temperature probe and purge assembly with PRV 
on purge line. 

2. Each line shall be fitted with an automatic air vent 

3. (1) Tank feed assembly with full port ball valve 

4. 4” Neptune magnetic flowmeter  

5. (1) 4” strainer 

6. (1) Steel system skid with all necessary pipe supports, tubing and wiring for 
complete package 

2.4 HYDROPNEUMATIC TANK 

A. The system shall be provided with a 132 gallon hydropneumatic bladder tank rated for 
200 psi.  

B. Tank shall be skid mounted with system. 

C. Tank shall include an NSF approved replaceable bladder, bottom connection, air fill 
valve, tank drain valve and gauge. 

D. Tank shall be per Section VIII, ASME CODE, and National Board stamped. 
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2.5 FACTORY PREFABRICATION 

A. Provide each system as a complete package system on a structural steel mounting frame, 
piped, tubed, mounted and wired.  

B. Unit shall be factory primed and painted with machine grade finish coat. All welding 
shall be performed by ASME Section 9 certified welders. 

2.6 TESTING 

A. The system and all pertinent components shall electrically and hydrostatically tested 
before shipment, in addition, the system shall be factory tested from 0-100% of flow and 
pressure. 

2.7 CONTROLS 

A. Each lag pump shall be sequenced by pressure sequencing with programmable minimum 
run timers and time delay relay. 

B. The pressure set point shall be field adjustable through a touch screen interface. 

C. Pumps 1 and 2 will shut off when Pump 3 is activated due to higher flow demands. 

D. Pressure regulating valves will allow Pumps 1 and 2 to turn back on if higher demands 
require them.  

2.8 PAINTING 

A. The unit shall be cleaned and painted prior to shipment. 

B. The Manufacturer shall supply a quantity of the painting system for the Contractor to 
apply field touch-ups. 

Finish coat shall be applied in the field in accordance with Section 0722S and SP-0722S  

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Installation shall be governed by National Electrical Code, Uniform Plumbing Code, 
Uniform Mechanical Code, and the Contract Documents. 

3.2 FACTORY REPRESENTATIVE 

A. Contractor shall provide a factory authorized representative to approve installation and to 
provide two (2) hours of start-up and maintenance instruction to Owner’s personnel. 

B. Instruction shall be provided after all units have been field test and accepted. 

END OF SECTION 
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PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. Furnish all labor, materials, equipment, and incidentals required to install, 
ready for operation and field test stainless steel sluice, slide gates and 
downward opening weir gates as specified herein and as shown on plans.  
Design and furnish gates fabricated, assembled, erected, and placed in proper 
operating condition with all operating stems, stem guides, operators, anchor 
bolts, and appurtenances in full conformity with the plans, specifications, and 
recommendations of the equipment Manufacturer or as directed by the 
Engineer. 

B. The gates and appurtenances shall be supplied in accordance with the latest 
edition of AWWA C561 Standard for Fabricated Stainless Steel Slide Gates as 
modified herein.  The allowable leakage rate for the stainless steel gates in 
this specification shall be ½ the allowable leakage listed in the latest revision 
of AWWA C561. 

1.2 SUBMITTALS 

A. Complete description of all materials including the material thickness of all 
structural components of the frame and slide. 

B. Gates Shop Drawings:  Submit the following at a minimum. 

1. Certified dimension prints detailing all required locations of: gate, 
stem, anchor bolt and support structures.  

2. Specifications for all mechanical components including anchor bolt 
locations.  

3.   Details required for installation. 

4. Calculation sheets shall contain operator forces; tensile and buckling 
strength of stem; structural strength calculations, including maximum 
bending stress and deflection of the slide under the maximum design 
head; and other calculations to verify that the design meets the 
specification requirements.   

5. Complete details of all components, including size, type, materials, 
dimensional information, weights of major components, and unit 
locations. 

6. Installation report: Furnish to Engineer copies of certified report 
prepared by Manufacturer’s technical representative certifying 
satisfactory installation, operation, and in-service placement of units.  

C. Gates Certificate of Warranty:  Submit per Section 1.6.  Gates Operation and 
Maintenance Manuals:  Manufacturer to furnish complete and detailed 
installation, operation, and maintenance manuals to include the following 
information as a minimum requirement. 

1. Assembly, installation, and adjustment instructions. 

2. Lubrication and maintenance instructions. 
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3. Complete descriptive literature of all materials and components 
furnished. 

4. Erection drawings with equipment mark numbers. 

1.3 DEFINITIONS 

A. Fabricated stainless steel slide gates and downward opening weir gates are 
rectangular framed gates with stem and operator and self-adjusting side and 
bottom seals and top seals, if indicated.  

1.4 QUALITY ASSURANCE 

A. All of the equipment specified under this Section shall be furnished by a single 
Manufacturer with either:  

1. experience in production of substantially similar equipment, and can 
show evidence of satisfactory operation in at least 25 installations; 

2. or a minimum of 20 years experience designing and manufacturing 
water control gates. 

1.5 ACCEPTABLE MANUFACTURERS  

A. Rodney Hunt 

B. Whipps Inc. 

C. Waterman Industries 

D. Approved equal 

E. Waco 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver in Manufacturer’s original unopened packaging with brand name 
clearly marked and showing. 

B. Deliver materials to jobsite with sufficient protection, bracing, etc. to ensure 
their arrival in acceptable and undamaged condition. 

C. Store in original containers on level supporters and protect materials from 
damage and exposure to the elements until installed. 

D. Handle all components in accordance with Manufacturer’s instructions. 

1.7 WARRANTY 

A. The Manufacturer shall warrant the equipment and accessories provided 
under this section against defective design, workmanship or materials for a 
period of one (1) year from the date of substantial completion.  If notified 
within this period, the Manufacturer shall repair any defects at no cost to the 
Owner. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE 

A. Leakage: 

1. Gates shall be substantially watertight under the design head 
conditions.  Provide gates that conform to the following leakage 
limitations at the design head conditions: 

a. Seating Head: No greater than 0.1 gpm/ft seating perimeter. 

b. Unseating Head: No greater than 0.1 gpm/ft seating perimeter. 

2.2 MATERIALS 

 
A. Gate:  

1. Gates shall be stainless steel, fully mounted and will have side 
wedges, top wedges and flush-bottom seal or bottom wedges.  

2. Flush-bottom type seal shall have a neoprene seal flush across the 
invert and standard bottom shall have seat face and wedges. 

3. The gate shall utilize self-adjusting seals.  Due to the difficulty of 
accessing gates when they are in service, gates that utilize adjustable 
wedges, wedging devices or pressure pads are not acceptable. 

4. All structural components of the frame and slide shall be fabricated of 
stainless steel having a minimum thickness of 1/4-inch and shall have 
adequate strength to prevent distortion during normal handling, during 
installation and while in service.  

5. All welds shall be performed by welders with AWS D1.6 certification. 

6. Finish: Mill finish on stainless steel.  Welds shall be sandblasted to 
remove weld burn and scale.  All iron and steel components shall be 
properly prepared and shop coated with a primer. 

7. Slide gate frames shall be shipped fully assembled with the invert 
member welded to the side frames and the slide installed in the frame 
unless the overall width of the slide gate exceeds 96 inches or the 
overall height of the slide gate exceed 25 feet. 

8. Materials: 

a. Frame Assembly and Retainers - Stainless Steel, Type 304 , 
ASTM A240 

b. Slide and Stiffeners - Stainless Steel, Type 304, ASTM A240 

c. Stem - Stainless Steel, Type 304, ASTM A276  

d. Anchor Studs, Fasteners and Nuts - Stainless Steel, Type 316, 
ASTM A276  
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e. Invert Seal (Upward Opening Gates Only) - Neoprene or EPDM 
ASTM D-2000 

f. Seat/Seals and Facing - Ultra-High Molecular Weight 
Polyethylene ASTM D4020  

g. Lift Nuts - Bronze ASTM B584  

h. Pedestals and Wall Brackets - Stainless Steel, Type 304L or 
316L, ASTM A240 

i. Operator Housing - Cast aluminum or ductile iron  

B. Disc: 

1. Disc shall be one-piece construction, with integrally cast vertical and 
horizontal ribs 

2. A tongue on each side extending the full length of the disc shall be 
machined on all sides with a 1/16 inch clearance maintained between 
the disc tongue and the gate guide groove. 

3. Wedge pads for side, top and bottom wedges, when required, will be 
cast integrally on the disc and machined to receive the adjustable 
wedges. 

4. A heavily reinforced nut pocket shall be cast integrally on the vertical 
centerline and above the horizontal center and be such shape as to 
receive the square or rectangular thrust nut with stem attached. 

C. Frame 

1. The frame assembly, including the guide members, invert member and 
yoke members, shall be constructed of formed stainless steel plate 
with a minimum thickness of 1/4-inch. 

2. Gate frame and guides shall be cast in one piece and shall be flat back 
(flange back) as designated in the gate schedule.  The back of the 
frame shall be anchored as show in the site drawings.  

3. Frame design shall allow for embedded mounting, mounting directly to 
a wall with stainless steel anchor bolts and grout or mounting to a wall 
thimble with stainless steel mounting studs and a mastic gasket 
material.  Mounting style shall be as shown on the Contract Drawings. 

4. Guides shall be cast as an integral part of the frame or bolted and 
pined to the frame and shall be sufficiently long to retain the entire 
height of the slide when in the fully opened position on upward 
opening gates or downward opening weir gates. 

5. Guides shall be capable of safely withstanding the full thrust due to 
water pressure and wedging action.  Guide grooves shall be accurately 
machined to provide free movement of the disc tongues and to insure 
proper engagement of the wedging devices. 

6. Gussets shall be provided as necessary to support the guide members 
in an unseating head condition.  The gussets shall extend to support 
the outer portion of the guide assembly and shall be positioned to 
ensure that the load is transferred to the anchor bolts or the wall 
thimble studs. 
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7. The frame shall extend to accommodate the entire height of the slide 
when the slide is in the fully opened position on upward opening gates 
or downward opening weir gates. 

8. On self-contained gates, a yoke shall be provided across the top of the 
frame.  The yoke shall be formed by two structural members affixed to 
the top of the side frame members to provide a one-piece rigid 
assembly.  The yoke shall be designed to allow removal of the slide. 

9. A rigid stainless steel invert member shall be provided across the 
bottom of the opening.  The invert member shall be of the flush-
bottom type on upward opening gates.  

10. A rigid stainless steel top seal member shall be provided across the top 
of the opening on gates designed to cover submerged openings. 

11. A rigid stainless steel member shall be provided across the invert of 
the opening on downward opening weir gates. 

D. Wedges 

1. Wedges shall be keyed to the stainless steel pads to maintain 
adjustment by preventing undesirable rotation or lateral motion. 

E. Wall Thimble 

1. Wall thimbles shall be furnished as required by 
specification/Manufacturer.  Wall thimbles shall be fabricated stainless 
steel construction of section “F”, “E” or “MJ” (mechanical joint) to 
withstand all operational and reasonable installation stresses.  The 
fabrication process shall ensure that the wall thimble is square and 
plumb and the front face is sufficiently flat to provide a proper 
mounting surface for the gate frame. 

2. The wall thimble depth shall be as indicated on the plans and listed in 
the gate schedule.  They will be one-piece construction of ¼-inch 
minimum thickness stainless steel and the front face shall have a 
minimum thickness of ¼-inch. 

3. The wall thimble depth shall be equal to the thickness of the concrete 
wall in which the thimble is to be mounted.  Wall thimbles shall be 
internally braced during concrete placement. 

4. A center ring or water stop shall be cast around the periphery of the 
thimble.  The front flange shall be machined and have tapped holes for 
the sluice gate attaching studs and metal stamped vertical centerlines 
with the word “TOP” for correct alignment. 

5. A water stop shall be stitch welded around the periphery of the 
thimble.  Large wall thimbles shall be provided with holes in the invert 
to allow satisfactory concrete placement beneath the thimble during 
installation. 

6. Studs and nuts shall be stainless steel. 

7. A suitable gasket or mastic shall be provided to seal between the gate 
frame and the wall thimble. 

F.  Stem: A threaded operating stem shall be utilized to connect the operating 
mechanism to the slide.  On rising stem gates, the threaded portion shall 
engage the operating nut in the manual operator or motor actuator.  On non-
rising stem gates, the threaded portion shall engage the nut on the slide. 
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1. Operating stem shall be of stainless steel minimum 1-1/4 inches 
diameter and attached to the disc by thrust nut and cast in place disc 
pocket.  The solid stainless steel bar should have a tensile strength of 
no less than 75,000 psi. 

2. The stem shall be threaded to allow full travel of the slide unless the 
travel distance is otherwise shown on the Contract Drawings. 

3. Stem shall be designed to transmit in compression at least 2-1/2 times 
the rated output of the operating mechanism with a 40-pound 
maximum effort on the crank or hand wheel. 

4. Stems shall have a slenderness ration (L/R) of 200 or less.  The 
threaded portion of the stem shall have machine cut 1/4” pitch by 1/4” 
lead left hand threads of the Acme type unless otherwise specified. 

5. Stems shall be provided with adjustable stop collars to prevent over 
travel on manually operated gates. 

6. Stems of more than one section shall be joined by stainless steel or 
bronze couplings.  The coupling shall be bolted to the stems. 

7. Stems, on manually operated gates, shall be provided with adjustable 
stop collars to prevent over closing of the slide. 

G. Stem Guides 

1. Stem guide brackets shall be fabricated of stainless steel. 

2. Stem guides shall be adjustable in two directions and will be spaced at 
sufficient intervals to adequately support the stem.  Stem guide 
spacing shall not exceed 10 feet. 

H. Turning Handle 

1. Each gate shall be provided with a handle of a length suitable for rising 
and closing the disc from the set frame over the flow cavity. 

2. A hand wheel operated gearbox shall be provided with a gear ratio as 
needed to ensure 40 pounds or less rim pull at the hand wheel. 

I. Coatings 

1. All components shall have an exterior coating and shall be field painted 
in accordance with Section 09902 - Painting. 

J. Slide:  The slide and reinforcing stiffeners shall be constructed of stainless 
steel plate.  All structural components shall have a minimum thickness of 1/4-
inch. 

1. The slide shall not deflect more than 1/360 of the span or 1/16 inch, 
whichever is smaller, under the maximum design head.  

2. When the width of the gate opening multiplied by the maximum design 
head is greater than 80 square feet, the portion of the slide that 
engages the guide members shall be of a “thick edge” design.  The 
thick edge portion of the slide shall have a minimum thickness of 3 
inches. 

3. Reinforcing stiffeners shall be welded to the slide and mounted 
horizontally.  Vertical stiffeners shall be welded on the outside of the 
horizontal stiffeners for additional reinforcement. 
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4. The stem connector shall be constructed of two angles or plates.  The 
stem connector shall be welded to the slide.  A minimum of two bolts 
shall connect the stem to the stem connector. 

K. Seals:  All gates shall be provided with a self-adjusting seal system to restrict 
leakage in accordance with the requirements listed in this specification. 

1. All gates shall be equipped with UHMW polyethylene seat/seals to 
restrict leakage and to prevent metal to metal contact between the 
frame and slide. 

2. The seat/seals shall extend to accommodate the 1-1/2 x the height of 
the slide when the slide is in the fully closed or fully opened position. 

3. All upward opening gates shall be provided with a resilient seal to seal 
the bottom portion of the gate.  The seal shall be attached to the 
invert member or the bottom of the slide and it shall be held in place 
with stainless steel attachment hardware. 

4. All downward opening weir gates shall be provided with UHMW 
polyethylene seat/seals across the invert member. 

5. The seal system shall be durable and shall be designed to 
accommodate high velocities and frequent cycling without loosening or 
suffering damage. 

6. All seals must be bolted or otherwise mechanically fastened to the 
frame or slide.  Arrangement with seals that are force fit or held in 
place with adhesives are unacceptable. 

7. The seals shall be mounted so as not to obstruct the water way 
opening. 

8. Gates that utilize rubber “J” seals or “P” seals are not acceptable. 

9. The seal system shall have been factory tested to confirm negligible 
wear (less than 0.01”) and proper sealing.  The factory testing shall 
consist of an accelerated wear test comprised of a minimum of 25,000 
open-close cycles using a well-agitated sand/water mixture to simulate 
fluidized grit. 

L. Anchor Bolts:  Anchor bolts shall be provided by the gate Manufacturer for 
mounting the gates and appurtenances. 

1. Quantity and location shall be determined by the gate Manufacturer. 

2. If epoxy type anchor bolts are provided, the gate Manufacturer shall 
provide the studs and nuts. 

3. Anchor bolts shall have a minimum diameter of 1/2-inch. 

M. Manual Operators:  Unless otherwise shown on the Drawings, gates shall be 
operated by a manual hand wheel or a manual crank-operated gearbox.  The 
operator shall be mounted on the yoke of self-contained gates or on the 
pedestal of non-self-contained gates. 

1. The gate Manufacturer shall select the proper gear ratio to ensure that 
the gate can be operated with no more than a 40 lb effort when the 
gate is in the closed position and experiencing the maximum operating 
head. 
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2. An arrow with the word "OPEN" shall be permanently attached or cast 
onto the operator to indicate the direction or rotation to open the gate. 

3. Hand wheel operators shall be fully enclosed and shall have cast 
aluminum housing. 

a. Hand wheel operators shall be provided with a threaded cast 
bronze lift nut to engage the operating stem. 

b. Hand wheel operators shall be equipped with roller bearings 
above and below the operating nut. 

c. Positive mechanical seals shall be provided above and below 
the operating nut to exclude moisture and dirt and prevent 
leakage of lubricant out of the hoist. 

d. The hand wheel shall be removable and shall have a minimum 
diameter of 15 inches. 

4. Crank-operated gearboxes shall be fully enclosed and shall have cast 
aluminum or ductile iron housing. 

a. Gearboxes shall have either single or double gear reduction 
depending upon the lifting capacity required. 

b. Gearboxes shall be provided with a threaded cast bronze lift nut 
to engage the operating stem. 

c. Bearings shall be provided above and below the flange on the 
operating nut to support both opening and closing thrusts. 

d. Gears shall be steel with machined cut teeth designed for 
smooth operation. 

e. The pinion shaft shall be stainless steel and shall be supported 
on ball or tapered roller bearings. 

f. Positive mechanical seals shall be provided on the operating nut 
and the pinion shafts to exclude moisture and dirt and prevent 
leakage of lubricant out of the hoist. 

g. The crank shall be cast aluminum or cast iron with a revolving 
nylon grip. 

h. The crank shall be removable. 

5. All gates having widths in excess of 72 inches and widths greater than 
twice their height shall be provided with two gearboxes connected by 
an interconnecting shaft for simultaneous operation. 

a. Interconnecting shafting shall be constructed of aluminum or 
stainless steel. 

b. Flexible couplings shall be provided at each end of the 
interconnecting shaft.  Couplings shall be stainless steel or non-
metallic. 

c. One crank shall be provided to mount on the pinion shaft of one 
of the gearboxes. 

6. An extended operator system utilizing chain and sprockets shall be 
furnished by the Manufacturer when the centerline of the crank or 
hand wheel, on a non-geared operator, is located over 48-in above the 
operating floor.  Chain wheels are not acceptable. 
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a. A removable stainless steel or aluminum cover shall be 
provided to enclose chain and sprockets. 

b. The extended operator system shall lower the centerline of the 
pinion shaft to 36-in above the operating floor. 

c. A hand wheel may be utilized in conjunction with a gearbox in 
lieu of the extended operator system if the centerline of the 
pinion shaft is 60-in or less above the operating floor. 

7. Pedestals shall be constructed of stainless steel.  Aluminum pedestals 
are not acceptable. 

a. The pedestal height shall be such that the hand wheel or pinion 
shaft on the crank-operated gearbox is located approximately 
36-in above the operating floor. 

b. Wall brackets shall be used to support floor stands where 
shown on the Drawings and shall be constructed of stainless 
steel. 

c. Wall brackets shall be reinforced to withstand in compression at 
least two times the rated output of the operator with a 40 lb 
effort on the crank or hand wheel. 

d. The design and detail of the brackets and anchor bolts shall be 
provided by the gate Manufacturer and shall be approved by 
the ENGINEER.  The gate Manufacturer shall supply the 
bracket, anchor bolts and accessories as part of the gate 
assembly. 

8. Operators shall be equipped with fracture-resistant clear butyrate or 
lexan plastic stem covers. 

a. The top of the stem cover shall be closed. 

b. The bottom end of the stem cover shall be mounted in a 
housing or adapter for easy field mounting. 

c. Stem covers shall be complete with indicator markings to 
indicate gate position. 

9. When shown on the Contract Drawings, provide 2 inch square nut, 
mounted in a floor box, with a non-rising stem. 

a. The square nut shall be constructed of bronze. 

b. The floor box shall be constructed of stainless steel or cast iron 
and shall be set in the concrete floor above the gate as shown. 

c. Provide one aluminum or stainless steel T-handle wrench for 
operation. 

PART 3 - EXECUTION 

3.1 HANDLING 

A. Care shall be taken to prevent injury to equipment during loading transport 
and unloading.  Loading and unloading shall be performed in such a manner 
that the piece being moved is under perfect control at all times.  Under no 
circumstances any component be dropped. 
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B. Pieces shall be examined for defects.  No piece which is known to be defective 
shall be laid or installed.  Any piece found defective after being laid or 
installed shall be removed and replaced by the Contractor at no additional 
cost to the Owner. 

3.2 LAYING AND INSTALLATION 

A. The equipment and appurtenances to be furnished and installed in the 
position shown on the PLANS in accordance with the Manufacturer's 
recommendations and instructions.  All necessary items to be provided to 
ensure a complete and satisfactory installation.  The CONTRACTOR shall 
review the installation drawings and installation instruction prior to installing 
the gates.  The CONTRACTOR shall fill the void in between the gate frame and 
the wall with non-shrink grout as shown on the installation drawing and in 
accordance with the Manufacturer’s recommendations.  The CONTRACTOR 
shall add a mastic gasket between the gate frame and wall thimble (when 
applicable) in accordance with the Manufacturer’s recommendations. 

B. Mounting of Instruments 

1. Mount instruments as shown on approved shop drawings. 

2. The equipment Manufacturer shall furnish all required anchor bolts 
with leveling nuts, washers, and tie-down nuts. 

C. Field Quality Control 

1. The Contractor shall test under design operating conditions at 
maximum seating or unseating as indicated in the hydraulic profile on 
the Plans and as directed by the Engineer.  Allowable leakage through 
and around the gate not to exceed the limits specified in this section.  
Each gate shall be cycled to confirm that they operate without binding, 
scraping, or distorting.  The effort to open and close manual operators 
shall be measured, and shall not exceed the maximum operating effort 
specified above.  Electric motor actuators shall function smoothly and 
without interruption. 

END OF SECTION 
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GENERAL 
 
1.01 DESCRIPTION 
 

A. Scope: This section of the specifications covers the labor, materials, equipment and 
installation necessary to install one (1) automatic bar type screen with 
appurtenances for a complete operating system.  Items of equipment include 
screen, stainless steel box, integrated bypass, supports, discharge chute, anchors 
and fasteners.  All equipment items shall be supplied by a single supplier to insure a 
complete working system.      
 

B. The screen shall be cleaned with multiple rakes that engage the screen from the 
downstream side. Screenings shall be carried up the screen and discharged into the 
removal basket for disposal to the Owner supplied container. All materials of 
construction for the screen shall be non-corrosive.     

 
C. Design Data:  

 
a. Clear opening between bars: 14mm  
b. Maximum flow: 2,777 gpm  
c. Motor data: 0.25 hp, 460v, 3 phase  

 
1.02 QUALITY ASSURANCE  

 
A. The equipment shall be furnished by a single manufacturer fully experienced in the 

manufacturer of the equipment to be furnished.   The screen manufacturer shall 
have a minimum of 10 years of experience in the design and manufacturer of the 
automatic bar type screens.  The equipment specified shall be that supplied by 
OVIVO/ENVIROQUIP, INC or approved equal.  

 
B. The contract documents provide details of a complete equipment installation for 

the purpose specified.  It shall be the responsibility of the Contractor to coordinate 
all the details required for a complete operating system, such as protective coatings, 
piping, pumps and wiring.  The Contractor shall provide for all work required to 
properly install, adjust, and place into operation a complete working system.   

 
1.03 SUBMITTALS 

 
A. Information required for approval by the Engineer prior to incorporation into the 

project shall include the following as a minimum requirement: 
 

1. Specifications for all electrical and mechanical components and complete 
wiring diagrams for all the automatic functions.  

 
2. Manufacturer’s recommended procedures for jobsite storage and handling 

of equipment.  
 

B. Operation and Maintenance Manuals:  Prior to startup of equipment and updated 
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as required during installation of the equipment, the manufacturer shall furnish 
complete and detailed installation, operation and maintenance manuals which shall 
include the following as a minimum requirement: 

 
1. Assembly, installation and adjustment instructions. 
2. Maintenance instructions. 
3. Complete descriptive literature of all materials and components furnished. 
4. Erection drawings with equipment mark numbers.  

 
1.04 WARRANTY 

 
The manufacturer shall warrant the screen and other associated manufacturer supplied 
equipment against defects in material or workmanship for a period of two (2) years 
from the date of start-up.    
 

PRODUCTS 
 
2.01 MATERIALS 

 
A. The screen shall be the automatic self-cleaning type with vertical bars and multiple 

rakes to carry the screenings upward to the discharge point.  The bars are inclined 
to the horizontal and spaced per section 1.01.C Design Data.  The bars shall be 
trapezoidal in shape manufactured from Type 304 stainless steel.   

 
B. The rakes shall be manufactured from Polycarbonate.  The rakes engage the screen 

to remove trapped material from the downstream side.  The rakes are attached at 
both ends to a Type 304 stainless steel carrier chain.  The chain is driven by four 
sprockets, two upper and lower, manufactured from UHMW.  The chain rides on 
UHMW guide strips attached to each side frame.  The sprockets are keyed to Type 
304 stainless steel shafts that extend across the width of the frame and are 
supported by bolt-on solid lube bearings. The upper shaft has an internal key for the 
gearmotor drive shaft attachment.   
 

C. The frame is manufactured from gauge stainless steel formed with a flange on the 
front and rear to provide rigidity.  The frame has a bolt on support stand, is self-
supporting and sits in the floor of the bar screen box or influent channel.    PVC pipe 
spacers are bolted across the frame to maintain the uniform width from top to 
bottom and also provide rigidity.  

 
D. Side seals are furnished along the inclined side frames and attach with Type 304 

stainless steel fasteners and a reinforcing strip on the downstream side.  The seals 
are 40 durometer neoprene and overlap and lay against the sides of the screen box 
or influent channel to form a seal.  The vertical front of the screen frame is fitted 
with a sponge gasket to seal the front to the box or concrete ledge and provide a 
place for the side seals to interface.  

 
E. The rakes are driven by a high reduction gearmotor.  The motor is totally enclosed 

as part of the gear reducer. Fifteen (15) feet of power cord is provided and is sealed 
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to the gearmotor.  The gearmotor can be wetted and part of the maintenance 
program is frequent cleaning.  The gearmotor is attached to the frame with a four 
bolt connection and direct drives the upper shaft of the screen.  The motor shall be 
suitable for operation in a Class I, Division I, Group C or D area.  A thermal overload 
relay shall be provided in the control panel set to trip at 110 percent of full load 
amps as overload protection for the drive. All mechanical components are designed 
to withstand 150 percent of the maximum output of the drive. 

 
F. All materials are non-corrosive; Type 304 stainless steel, HDPE plastic or UHMW.  

The gearmotor shall receive two coats of high build epoxy coating at the factory.  
 

G. A NEMA 4X stainless steel enclosure control panel shall be provided to house the 
combination motor starter/circuit breaker, thermal overload relay, HOA switch and 
time delay relay for proper automatic operation of the screen.  A float switch shall 
be wired to contacts in the panel to initiate operation of the screen and initiate the 
time delay to terminate screen operation after a 15 second delay.   

 
2.02 CONTROLS 

 
A. Screen Control Panel: The manufacturer of the screen shall provide a local control 

panel mounted on the handrails or a steel support stand near the screen.  
 

1. The screen control panel shall have a NEMA 0 motor starter and .5 KVA CPT 
in a NEMA 4X corrosion resistant enclosure.  The panel shall have automatic 
controls for operating the screen.  An adjustable float switch, located 
upstream of the screen, shall be used to initiate operation if accumulated 
trash is clogging the screen.  An adjustable time delay with relay shall be 
provided to allow the screen to continue operation for 0 to 60 seconds after 
the float switch trips off.   

 
EXECUTION 

 
3.01 INSTALLATION  

 
A. Manufacturer’s Service Representative: The screen(s) shall be furnished complete 

by the manufacturer and assembled, erected, and installed by the Contractor as 
directed by the manufacturer in his working drawings and written instructions.  The 
installation, alignment and testing shall be checked and approved by a factory 
representative before acceptance.  

 
3.02 TESTING   
  

A. The manufacturer shall demonstrate to the Owner and Engineer that the screen 
cleaning mechanism effectively removes debris from the influent wastewater and 
that all electrical and mechanical equipment functions as intended.  

 
     END OF SECTION 



Specification 11393 
Disk Filter 

02/03/2016 Page 1 of 10 Disk Filter 

 

PART 1 GENERAL 

1.1 SCOPE OF WORK:  

A. Contractor to furnish all labor, materials, equipment and incidentals required 
for the automatic backwash filter system as shown on the drawings and as 
specified herein, installed, tested and ready for operation. 

B. Each Discfilter shall consist of a central drum onto which the discs with the 
filter media panels are assembled. The rotating filter drum is supported on 
the front and rear ends by sleeve bearings.  Each filter unit shall include 
center drum, discs with filter media panels, support frame with cover, 
backwash spray assembly with pump, backwash trough, drive mechanism, 
automatic control system and components as specified.  

C. Filter shall be designed for installation as shown on the contract 
drawings/plans.  

1.2 RELATED DOCUMENTS 

A. Drawings and all provisions of the Contract Documents shall apply to this Section.  
B. City of Austin Standard Specifications 
C. 01300 - Submittals 
D. 01660 - Facility Startup/Commissioning 
E. 01730 - Operation and Maintenance Manuals 
F. 16010 - Electrical General Provisions 
G. 16172 – Electrical Motor 200 HP and Less 
H. 16200 – Wire Conductors Cables – 600V and Less 
I. 16205 – Wire and Cable Tagging 
J. 16250 – Boxes and Cabinets 
K. 16263 – 120 VAC Uninterruptible Power Supplies 
L. 16300 – Wiring Devices 
M. 16700 – Common Control Panel Requirements 
N. 17000 - Packaged Systems PLC Programming Criteria 
O. 17100 - Process Control and Instrumentation Systems  
P. 17510 - Manufacturer’s PLC-Based Control System Hardware 
Q. 17520 - Manufacturer’s PLC-Based Control System Software 

 
1.3 QUALITY ASSURANCE:  

A. Applicable Standards:  

1. ASTM -American Society for Testing and Materials  
2. AISI -American Iron and Steel Institute  
3. AGMA -American Gear Manufacturer's Association  
4. NEMA- National Electrical Manufacturer's Association  
5. NEC -National Electric Code 
6. AWS D1.6  - Structural Welding Code: Stainless Steel 
7. OSHA – Occupational Safety and Health Administration 

B. To assure unity of responsibility, center tube, discs with filter media panels, 
support frame with cover, backwash spray assembly with pump, backwash 
trough, drive mechanism, automatic control system and components as 
specified shall be furnished and/or coordinated by a single manufacturer.  

C. All painting shall be per Manufacturer’s standards. 
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D. Experience of Equipment Manufacturers: 

1. It is the intent of the contract documents to procure the best equipment 
and services that are available.  The filtration equipment shall be 
furnished by a manufacturer who shall have at least ten (10) years 
experience in the United States or fifteen (15) years experience 
elsewhere in the design, production, assembly and field service of 
equipment of like type, size and capacity in similar applications.  The 
equipment manufacturer must supply a list of at least fifty (50) 
successful installations in the United States utilizing equipment of like 
type in similar applications.  In addition, the equipment manufacturer 
must have provided at least five (5) installation sites in the state of 
Texas. 

 
2. The equipment supplier must have manufacturing and warehouse 

facilities located in the United States including parts inventory, and 
personnel based in the United States and employed by the supplier to 
provide direct technical and field support.  The equipment 
manufacturer must provide information supporting their ability to 
provide these services. 

3. The disc filtration technology shall be accepted filtration technology for 
compliance with the Texas Commission on Environmental Quality.   

4. Any equipment manufacturer that does not meet the experience 
requirements stated within this specification shall provide the following 
items: 

a. Performance Bond or other suitable means of financial 
guarantee that the disc filtration system will meet the 
performance requirements described above.  The Performance 
Bond shall be for a duration of 36 months after system startup. 

b. Dunn & Bradstreet Report 
c. Current Annual Financial Statement 
d. Credit Report 

E. Acceptable Manufacturer:  

1. Kruger, Inc. or approved equal. 

F. Equipment: 

1. PLC shall be Modicon M340 w/ BMX P342020 Processor with no 
exceptions. 

2. HMI shall be a 15 Magelis XBT-GT-7340 with no exceptions. 

 

1.4 SUBMITTALS  

A. Submit as specified in Division , Section 01300, Submittals 

B. The Contractor shall furnish shop drawings, catalog data, operation and 
maintenance manuals, installation instructions, parts list, layout drawings, 
equipment design data, testing data and reports to show full compliance with 
these specifications.  

1.5 PERFORMANCE REQUIREMENTS 



Specification 11393 
Disk Filter 

02/03/2016 Page 3 of 10 Disk Filter 

A. The Discfilter System shall be capable of meeting the following phased 
performance requirements within one unit. 

Performance Criteria, System Phase I Phase II 
   
Peak Flowrate, MGD* (gpm) 0.4 (278) 2.0 (1,389) 
Average Flowrate, MGD* (gpm) 0.1 (69) 0.5 (347) 
Maximum Influent TSS*, mg/L ≤40 ≤40 
Daily Average Influent TSS*, mg/L ≤20 ≤20 
Daily Average Effluent TSS*, mg/L ≤5 ≤5 
7 Day Average Effluent TSS* mg/l ≤10 ≤10 
Daily Max Effluent TSS* mg/l ≤20 ≤20 
Single Grab Effluent TSS* mg/l ≤30 ≤30 

 
Filter Design Data Phase I Phase II 
Filter Pore Size, µm 10 10 
Filter Cloth Material Polyester Polyester 
Number of Units 1 1 
Number of Filter Discs per unit 3 6 
Filter Disc Diameter, m 2.2 2.2 
Effective Filter Surface Area per unit, 
ft2 235.08 235.08 

Filter Drive Unit   
Drive Motor (1 per unit) 1.5 HP, 460v, 3 phase 1.5 HP, 460v, 3 phase 
Drive Motor Service Factor 1.3 1.3 
Drive Assembly Drive Chain and Sprocket Drive Chain and Sprocket 
Backwash Cleaning System   
Number of Backwash Nozzles (per 
Disc) 10 10 

Backwash Pump (1 per unit) 5 HP, 460v, 3 phase 5 HP, 460v, 3 phase 
Backwash Pressure, psi 110 110 
Design Backwash Flowrate, gpm 40 40 

*Average TSS concentrations are based on analysis of 24 hr composite 
samples.  Meeting the performance requirements is contingent on the 
upstream process providing influent to the filters with characteristics suitable 
for filtration, i.e., particles of sufficient size and strength to allow retention on 
the specified 10 um media surface.   

B. The automatic backwash filter system shall be suitable for filtering domestic 
wastewater after secondary treatment and clarification.  Each filter shall be 
designed to operate on a continuous basis and shall be designed to operate 
while receiving varying flows.  

C. The proposed disc filtration system shall not exceed a hydraulic loading rate 
of 5.90 gpm/sf at peak flow.   

D. Filtration system shall utilize an “inside-out” flow pattern in which influent 
flows by gravity into the filter discs from the center drum.  Solids are 
separated from the water by partially submerged filter media.  Filtration 
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systems with fully submerged media utilizing an “outside-in” flow pattern 
shall not be acceptable due to accumulation of solids in the tank, resulting in 
a dirty and unsanitary work environment for the plant operation staff. 

E. In order to minimize electrical and operation costs, filtration systems that 
employ a “dynamic tangential filtration” design shall not be accepted.   

F. Any equipment manufacturer that does not meet the experience requirements 
stated within this specification shall provide a Performance Bond or other suitable 
means of financial guarantee that the disc filtration system will meet the 
performance requirements described above.  The Performance Bond shall be for 
a duration of 36 months after system startup. 

 

 
PART 2 PRODUCTS  

2.1 MATERIALS AND EQUIPMENT 

A. All fabricated metal shall be minimum grade AISI 304 stainless steel, unless 
otherwise stated in this specification.  All welding of structural members shall 
conform to the latest requirements of AWS D1.6. Filter panels shall be 
polyester filter cloth mounted on plastic frames with integrated rubber seals. 
Filter disc segments shall be injection molded ABS plastic.  

B. The valves, equipment, materials of construction and controls specified under 
this section supersede valves, equipment, materials of construction and 
controls specified elsewhere in the contract documents.  Purchased 
components such as gear reducers, pumps, motors, valves, and actuators 
shall be provided with standard recommended manufacturers paint, unless 
otherwise specified within this section.   

C. The disc filtration units shall be fully preassembled and factory inspected prior 
to shipping the filtration units.  Drive motor and backwash pump are to be 
installed at factory and provided integral to filtration unit. 

D. Flange connections to be provided with AISI 316L stainless steel stub ends 
and loose galvanized flange collar rings. 

2.2 CENTER DRUM 

A. The center drum shall be a water tight, one piece, structural welded, AISI 304 
stainless steel fabrication, open at one end to allow the influent to enter, and 
have openings to the filter discs for water distribution to the filter media.  The 
center drum shall have lubricated bearings, which must be externally 
accessible via grease tubing and fittings for routine lubrication.  

2.3 DISC ASSEMBLY 

A. The filter shall be composed of modular and removable discs. Each disc shall 
consist of disc segments that can be easily mounted or dismounted as 
required.  The segments of one disc will be bolted to each other, and the 
completed disc assembly will be secured to the center drum with stainless 
steel band straps and hardware. 

B. Filter panels (filter media) shall be mounted on the sides of the disc 
segments. The filter panels shall consist of plastic frames with PET 
monofilament filter fabric attached to the frames.  Systems with pleated 
media, corrugated media, pile cloth media, or stainless steel media shall not 
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be acceptable.  Stainless steel media shall also not be accepted due to its 
susceptibility to corrosion and short life span caused by mechanical fatigue 
failure.  Each panel shall be equipped with a rubber gasket integral to the 
media frame to provide a watertight seal between the filter panels and disc 
segments.  The panels will be held in place by a top cover. 

C. Nominal media pore size shall not exceed 10 microns.  Filtration systems 
utilizing media greater than 10 microns shall not be accepted.   

D. The replacement of filter media must be possible from outside the filter tank 
by unfastening two bolts, removing the retaining cap and sliding panels from 
filter frame.  

E. Filter discs must be constructed of modular segments and each disc segment 
must include a substantially open area along the length of the radial support 
to allow the liquid to flow from one section to the other as the discs are 
rotated. 

2.4 SUPPORT FRAME WITH ENCLOSED TANK AND COVER  

A. The support frame and tank shall be one piece, structural welded, 304 
stainless steel.  Onto the support frame shall be welded 304 stainless steel 
base plates for back-wash pump, drive gear box, and center shaft bearing 
house. Tank thickness shall be a minimum of 1/8” thickness.  Carbon steel 
construction shall not be acceptable in order to minimize maintenance efforts 
associated with corrosion and painting. 

B. The filter shall be furnished with a gel coated GRP (Glass fiber Reinforced 
Plastic) lockable cover as a means to prevent algal growth and to eliminate 
the presence of filter flies.  One side of the cover shall have a single access lid 
that can be opened to allow operator access to all of the discs and backwash 
nozzles.  The lid must include an assembly that provides the following: 
mechanical advantage to assist personnel in lifting the lid, full support of the 
lid when in the open position, and mechanical resistance/support when 
lowering the lid.  This feature is important for ease of access and improved 
operator safety.  Designs that incorporate removable lids, sliding lids, or 
propped lids (without mechanical lifting mechanism) will not be accepted.   

C. Anchor bolts shall be provided by the contractor. 

2.5 BACKWASH CLEANING SYSTEM  

A. The Discfilter shall be equipped with a single oscillating back-washing system 
with non-motorized moving spray headers for efficient cleaning of the filter 
cloth and for reduction of the consumption of backwash water.  All panels 
shall receive 110 psi pressure backwash spray.  Systems with separate solids 
removal and backwash discharge systems shall not be acceptable. 

B. The backwash system shall be comprised of 304 stainless steel backwash 
spray headers installed between the discs. The spray headers shall oscillate in 
an upward and downward motion during drum rotation.  The spray header 
oscillation shall be operated by a cam system that is connected to the drum 
drive.  Systems with stationary spray headers or with separate drive motors 
to oscillate the spray headers shall not be acceptable.  Each header shall have 
flat pattern spray nozzles for each disc side. The spray nozzles shall consist of 
ceramic nozzle tips, mounting cap for quick removal, nozzle body and seals. 
The nozzle system shall be Spraying Systems Co., Quick TeeJet, or approved 
equal. The replacement of spray nozzles must be possible from outside the 
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filter tank.  A swivel joint shall allow the spray header manifold to rotate out 
for nozzle access without disassembly of the manifold or headers. 

C. Each filter shall have one externally mounted low-pressure Grundfos Model 
MTR10-22/6 immersible centrifugal pump for the backwash system and shall 
be installed at the factory.  The backwash pump shall be of the vertical multi-
stage design with the motor mounted directly to the top of the pump.  The 
pump discharge fitting shall be 2” NPT.  The pump discharge chamber, motor 
stool and pump shaft coupling shall be constructed of cast iron.  The 
impellers, pump shaft, diffuser chambers, outer discharge sleeve and impeller 
seal rings or seal ring retainers shall be constructed of stainless steel.  The 
impellers shall be secured directly to the pump shaft by means of a splined 
shaft arrangement.  Pump shall be equipped with an O-ring, fixed seal driver 
mechanical seal assembly with Cemented Tungsten Carbide/Cemented 
Tungsten Carbide seal faces and FKM rubber O-rings mounted in stainless 
steel components.  The motor shall be supplied by Grundfos integral with the 
pump.  The motor shall be standard efficiency rated for 5 HP, 460V, 3 phase, 
60 HZ operation and shall be NEMA C face design, Totally Enclosed Fan 
Cooled (TEFC) with a minimum service factor of 1.15.  Filtered water shall be 
discharged from the pump to the backwash header piping constructed of 304 
stainless steel.  A ball valve and pressure gauge shall be installed in the 
backwash header piping downstream of the pump in order to regulate to the 
desired nozzle pressure. 

D. The Discfilter shall be equipped with a backwash-collecting trough for 
removing solids.  The trough shall be constructed of 304 stainless steel.  The 
trough length shall be sufficient to capture reject water from all filter discs. 
The trough shall be elevated to prevent contact with the influent stream. The 
reject water shall leave the trough by gravity via the backwash outlet 
connection.  Piping from the trough to the outlet connection shall be 304 
stainless steel connected with stainless steel shielded, flexible elastomeric 
PVC couplings.  The backwash outlet connection shall be a 6 inch ANSI loose 
flange.  Systems with separate solids removal and backwash discharge 
systems shall not be acceptable. 

2.6 DRIVE MECHANISM 

A. The drive assembly shall consist of a single gearmotor, polyamide drive 
sprockets, and investment cast stainless steel drive chain.  The chain link and 
barrel material shall be 15-5 PH stainless steel.  The chain pin material shall 
be 17-4 PH stainless steel material.  Link, pin, and barrel hardness shall be 
415 BHN.  The chain shall have an ultimate strength of 35,000 lb and an 
ASME working load of 4,500 lbs.  Manufacturing method, material type, 
hardness, strength, and working load requirements are essential to provide 
durability, abrasion resistance, corrosion resistance, and long life for this 
application.  Alternative chain casting type, materials, hardness, strength, and 
working load specifications shall not be allowed.  Assemblies utilizing belt 
drives shall not be acceptable due to risk of stretching and failure when 
driving loads of this magnitude.  

B. The drive assembly shall also provide oscillation of the backwash spray 
headers without the need for a separate drive motor in order to provide for 
efficient cleaning of the filter media with minimal water usage and minimal 
energy usage.  Systems with stationary spray headers and/or separate drive 
motors shall not be acceptable for use. 
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C. The gear motor shall be SEW Eurodrive shaft mounted helical worm gear with 
integral standard AC induction motor, SEW gear motor model S77DRE90M4.  
The drive motor shall be provided integral to the Discfilter unit and shall be 
installed at the factory.  The gear ratio shall be 189.09.  The motor shall be 
standard efficiency TEFC rated for 1.5 HP, 460V, 3 phase, 60HZ operation. 

D. Reducer design end rating shall equal or exceed AGMA requirements. Speed 
reducers shall be selected for not more than AGMA class I service. 

2.7 FLOW BYPASS  

A. A bypass chamber shall be supplied integral to the filter unit to allow for 
diversion of unexpected high inlet water level without contamination of the 
filtered effluent.  The bypass chamber shall be at the inlet side of the filter 
unit.  The bypass connection shall be a 14 inch ANSI loose flange. 

2.8 DISCFILTER SPARE PARTS  

A. The following spare parts will be supplied: 4 Backwash Spray Nozzles, 4 Filter 
Panels.  Parts inventory shall be based in the United States. 

2.9 CONTROL PANEL AND OPERATION  

A. The Discfilter operation shall be managed by an automated control system.  
Programmable Logic Controller (PLC) shall be Modicon M340 w/ BMX P342020 
Processor with no exceptions. 

B. The control system is an integral part of the Discfilter system and shall be 
provided in a UL labeled, NEMA 4X 304 Stainless Steel enclosure.  Each 
Discfilter unit shall include a control system which shall consist of a 
programmable controller, fused main disconnect, control transformer, branch 
circuit breakers, IEC motor starter/protector, hand-off-automatic switches, 
and liquid level sensor relay for initiating backwash. The power feed to the 
control panel shall be 480VAC 60Hz 3 phase, control voltage shall be 120VAC 
60 Hz 1 phase. 

C. The control panel enclosure shall meet the following criteria, 304 Stainless 
Steel, seams continuously welded and ground smooth, seamless foam-in-
place gasket for watertight dust-tight seal, door opens 180°, quarter turn 
latches opened or closed using a screw driver, and NEMA Type 4X , UL Listed 
4X. Saginaw SCE42EL3612SSLP or approved equal. 

D. The main disconnect shall be enclosed in the control panel, with a handle 
mechanism extending through the door. The main disconnect shall be a fused 
disconnect rated for 30 Amps 3-Pole.The main disconnect shall be composed 
of three primary components; 30A fused disconnect, extension shaft, NEMA 
4X operating handle. Square D 9421 NC3 fused disconnect, 9421 NW2 
disconnect handle and 9421 NS36 disconnect shaft or approved equal. 

E. Each filter shall be equipped with an adjustable water level sensor located in 
the influent chamber for the purpose of backwash initiation.  The high level 
sensor shall be a height adjustable PVC encapsulated 316 SS Rod with a 
diameter of 5/16” and length of 12”, and shall include a PVC encapsulated 
copper conductor with control wire connected at top of probe.  The installing 
Contractor is to provide wiring and conduit to connect the level sensor to a 
liquid level relay located in the Discfilter Control Panel. The liquid level relay is 
activated when the level sensor comes in contact with water in the influent 
chamber. The liquid level relay for backwash shall be SSAC LLC44A5A with 
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relay base or approved equal. 

F. Each filter unit will be supplied with a high high level sensor.  The device used 
for the high high level sensor will be the same part(s) and number used for 
the high level sensor.  The high high level sensor will be mounted in such a 
way as to insure that the device indicates when the water reaches a height 
above the backwash level sensor and has entered a high level scenario.  
When the high high level sensor is activated, it will activate a relay inside the 
control cabinet and a pilot light on the front of the control panel will 
illuminate.  The pilot light will be labeled "Discfilter High High Level".  The 
high high level relay will have a spare set of normally open dry contacts 
available for monitoring. The liquid level relay shall be SSAC LLC44A5A with 
relay base or approved equal. 

G. Each filter unit will be supplied with a BW pump dry run protection level 
sensor.  The device used for the dry run protection sensor will be the same 
part(s) and number used for the backwash level sensor.  The sensor will be 
mounted in such a way as to insure that the device indicates when the water 
reaches a height below the effluent weir that would risk pump dry run.  When 
the sensor is activated, it will activate a relay inside the control cabinet to 
prevent running the pump.  The level relay will have a spare set of normally 
open dry contacts available for monitoring. 

H. Field wiring terminal blocks for the Discfilter Control Panel will be din rail 
mountable, individually numbered, rated for 600 Volts 30 Amps. The field 
wiring terminal blocks shall be Phoenix UTTB4 3044814 or approved equal. 

I. Motor wiring terminal blocks for the Discfilter Control Panel will be din rail 
mountable, individually numbered, rated for 600 Volts 65 Amps. The field 
wiring terminal blocks shall be Phoenix UT10 3044160 or approved equal. 

J. A motor starter located in the Discfilter Control Panel will manage the 
start/stop of the Backwash Pump motor. The motor starter will be sized 
appropriately to match the requirements of the Backwash Pump motor. The 
motor starter will be an IEC starter, rated 0.1 ~ 25Amps @ 460VAC 3 phase, 
½ ~ 20HP @ 460VAC 3 phase, rotary handle operator, visible trip indication, 
protection by overload, short circuit, undervoltage and shunt. The motor 
starter will be equipped with auxiliary contacts for monitoring and control. 
The IEC motor starter shall be Square D TeSys U or approved equal. 

K. A VFD located in the Discfilter Control Panel will manage the start/stop of the 
Filter Drum motor. The VFD will be sized appropriately to match the 
requirements of the Filter Drum motor. The VFD will be equipped with an 
integral keypad display for VFD interface and configuration, use sensorless 
flux vector technology, use with 3-phase asynchronous motors, monitoring 
and control inputs and outputs, motor and drive protection. The VFD will not 
require input/output filters or harmonic testing. The VFD will be hardwired for 
control and monitoring and will not require any communication protocols such 
as Ethernet, DeviceNet, and Modbus. The VFD shall be Square D Altivar 312 
or approved equal. 

L. The control panel shall have external pilot lights mounted on the door 
indicating run status of the filter unit and backwash pump. The pilot lights will 
be NEMA 4X, 120VAC, standard (no push to test) and 30mm. The pilot lights 
shall be Square D 9001 SKP1x31 or approved equal. 

M. The control panel shall have external selector switches (Hand-Off-Automatic). 
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The selector switches will be NEMA 4X, 30mm, non-illuminated, manual 
return and equipped with contact blocks. The selector switches shall be 
Square D 9001 SKS43BH2 or approved equal.  The control panel selector 
switches will allow the drum drive and backwash motor to be operated in 
Hand mode. 

N. The completed control panel shall be UL labeled per UL508A. The completed 
control panel will be factory tested and configured. 

O. The Programmable Controller will perform logic, timing, counting and real 
time clock operations. The Programmable Controller will be programmed 
using software to allow configuration of a downloadable program featuring 
input instructions, output instructions, timer instructions, counter instructions 
and counter instructions. The Programmable Controller will be equipped with 
a embedded 10/100 Base –T EtherNet/IP Port as well as USB programming 
port. The Programmable Controller will be equipped with a minimum fourteen 
14 Digital Inputs (120VAC) and ten (10) Relay Outputs, additional I/O can be 
added via I/O expansion modules.  

P. The Control System will be supplied with one Operator Interface. The 
Operator Interface will be capable of communicating with the Programmable 
Controller. The Operator Interface will be capable of displaying text and 
graphics, allow operator setpoint entry, and provide system status display. 
The Operator Interface will be a color touchscreen display, minimum four (4) 
inch diagonal, 10/100 Base-T Ehernet Port and mount to the panel front.  

Q. Control system will also allow for continuous back washing in HAND mode. 

R. The Contractor is responsible for providing Interconnecting wiring and/or 
conduit between the supplied control panel and Discfilter equipment.  The 
Contractor shall provide any junction or pull boxes or any other like device 
needed to supply the interconnecting wiring. 

S. All field connections/terminations to the supplied control panels, the Discfilter 
equipment and between the Discfilter and supplied control panels shall be the 
responsibility of the Contractor. 

 

PART 3 EXECUTION  

3.1 GENERAL 

A. Contractor shall install the Discfilter system per the Equipment Manufacturer’s 
directions and the drawings.  The Contractor will provide all supports and 
anchoring required to install the Discfilter unit.  The plumbing/interconnecting 
piping, electrical connections, grating and handrails shall be provided by the 
Contractor as detailed on the drawings and specifications including 
winterization such as piping insulation or heat tracing/heat tape.  The 
Equipment Manufacturer will provide adequate protection of the equipment 
for shipment to the project site.  Installation instructions will be provided that 
specifically outline installation of the Discfilter.  Lifting instructions will be 
provided to assist the Contractor.   

3.2 FIELD SERVICES  

A. The Equipment Manufacturer shall furnish the services of a factory-trained 
representative based in the United States and employed by the manufacturer, 
for a minimum of four (4) working days and two (2) separate trips. These two 
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trips shall consist of one (1) trip to monitor the installation and one (1) trip 
for start-up, instruction of plant operating personnel, and operation and 
maintenance training.  The Contractor will provide to the Equipment 
Manufacturer a minimum prior notice of three (3) weeks in order to schedule 
these services.   

 

PART 4 WARRANTY 

4.1 GENERAL 

A. The Equipment shall materially conform to the description in this Specification 
and the Contract Documentation and shall be free from defects in material and 
workmanship.  Warranty periods are 1 year from acceptance, whichever occurs 
first.  

 

END OF SECTION
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PART 1  GENERAL 
 
1.01 SCOPE OF WORK 

 
A. Provide all labor, materials, equipment and incidentals required and install, test 

and place in satisfactory operation of two (2) Chemical Metering Systems utilizing 
peristaltic metering pumps for the Sodium Hypochlorite and Alum systems equipped 
complete, as shown on the Drawings and as specified herein.  The work of this section 
includes, but is not limited to, providing a skid mounted peristaltic chemical metering 
pumps with accessories for the application of Sodium Hypochlorite and Alum. All 
necessary and desirable accessory equipment and auxiliaries whether specifically 
mentioned in this section or not shall be furnished and installed as required for an 
installation incorporating the highest standards for this type of service. 

 
B. Chemical Metering System shall be designed, coordinated and supplied by a 

competent manufacturer. The manufacturer shall be regularly engaged in the 
business of designing and assembling liquid chemical feed systems for water 
treatment and wastewater treatment plant projects. The Manufacturer shall be 
responsible for ensuring that a complete functioning system is supplied for the 
chemical feed system. The Manufacturer shall be responsible for coordinating and 
mounting all equipment, piping, valves and appurtenances for the Chemical Feed 
Systems. 

 
1.02 RELATED WORK 

 
A. Drawings and all provisions of the Contract Documents shall apply to this Section.  
B. City of Austin Standard Specifications 
C. 01300 - Submittals 
D. 01660 - Facility Startup/Commissioning 
E. 01730 - Operation and Maintenance Manuals 
F. 16010 - Electrical General Provisions 
G. 16172 – Electrical Motor 200 HP and Less 
H. 16200 – Wire Conductors Cables – 600V and Less 
I. 16205 – Wire and Cable Tagging 
J. 16250 – Boxes and Cabinets 
K. 16263 – 120 VAC Uninterruptible Power Supplies 
L. 16300 – Wiring Devices 
M. 16700 – Common Control Panel Requirements 
N. 17000 - Packaged Systems PLC Programming Criteria 
O. 17100 - Process Control and Instrumentation Systems  
P. 17510 - Manufacturer’s PLC-Based Control System Hardware 
Q. 17520 - Manufacturer’s PLC-Based Control System Software 

 
1.03 SUBMITTALS 

 
A. Submittals shall include, but not be limited to the following: 

 
a) Certificate of Compliance or complete list of all deviations from the drawings and 

specifications. 
b) Complete fabrication, assembly, and installation drawings, showing the 

Manufacturer’s dimensions, weights, and loadings, and descriptive information in 
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sufficient  detail  to  show  the  kind,  size,  weight,  arrangements,  operation, 
component   materials   and   devices,   external   connections,   anchorages   and 
supports required, performance characteristics, and dimensions. 

c) Detailed specifications and data covering materials used, parts, instrumentation 
devices, and other accessories forming a part of the equipment furnished will be 
submitted for review. 

d) Shop and erection drawings showing all important details of construction, dimensions 
and anchor bolt locations. 

e) Manufacturer’s installation instruction and certification. 
f) Operation and maintenance manual. 
g) Manufacturer’s warranty agreement in compliance with the Contract Documents. 
h) Electrical data including control wiring. Electrical/pneumatic requirements, 

schematic diagrams, and details of components including enclosures. 
i) Complete motor and drive data. 
j) Manufacturer’s recommended spare parts. 
k) Certification factory certified Engineer or local Field Service Representative as 

required in Paragraph 1.07. 
l) Installation, start-up, and test schedule with installation and test procedures shall 

be furnished prior to installation of the equipment. 
 

B. All submittal requirements as specified in related sections shall apply to the work 
described in this section. 

 
1.04 REFERENCE STANDARDS 

 
A. Design, manufacture, and assembly of elements of the equipment herein specified 

shall be in accordance with, but not limited to published standards of the following 
as applicable: 

 
a) American Society of Mechanical Engineers (ASME). 
b) American National Standards Institute (ANSI). 
c) American Society for Testing Materials (ASTM) 
d) National Electric Code (NEC). 
e) National Electrical Manufacturer’s Association (NEMA). 
f) Occupational Safety and Health Administration (OSHA). 
g) Underwriters’ Laboratories, Inc. (UL). 

 
B. Where reference is made to one of the above standards, the revision in effect at 

the time of bid opening shall apply. 
 
1.05 QUALITY ASSURANCE 
 

A. The equipment specified herein is intended to be chemical metering system for a 
municipal water or wastewater application with a proven ability as manufactured by 
parties having extensive experience (at least five (5) installations of the same 
design, with a minimum of three years successful operation) in the production of 
such equipment. The chemical metering system shall be fabricated as an integral 
unit by a single Supplier. The equipment furnished shall be designed, constructed 
and installed to operate satisfactorily when installed as shown on the Drawings. 
Equipment furnished shall operate satisfactorily under all operating conditions. 

 
B. Acceptable Manufacturers: Environmental Improvements, Equip-Solutions or 
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approved equal. 
 
1.06 SYSTEM DESCRIPTION  
 

A. General: The Chemical Metering System shall be skid mounted and shall be an 
integrated equipment package which is designed to automatically meter and feed 
chemicals.   
 

B. Factory Testing: 
 

a) Each Chemical Metering System shall be fully assembled and witness tested at 
the Manufacturer's own shop to ensure compliance with pressure and operational 
requirements.  Any defects or problems shall be corrected prior to shipment.  A 
certified report of compliance and any corrective actions shall be submitted. 

b) Functional Testing: Perform Manufacturer’s recommended functional testing, 
including standard tests, as follows: 

c) Conduct performance testing on each pump and submit the total head, pressure, 
line amps, and speed of each pump unit. 

d) Complete performance testing at design flow and design pressure as specified. 
e) Submit all testing results and pump curves as specified. 

 
C. Design Criteria: The two (2) chemical metering systems shall be designed to meter 

and feed Sodium Hypochlorite and Alum as specified herein. The application shall be 
based on the following design requirements: 

 
 Sodium Hypochlorite Alum 
Number of Pumps (includes stand-by) 2 2 
Equipment Number   
Type of Peristaltic Pump Tube Tube 
Maximum Feed rate (gph) 4 10 
Minimum Feed rate (gph) .5 .5 
Discharge Pressure (psi) 100 100 
Maximum RPM 125 125 
Duty Continuous Continuous 

 
1.07 SERVICES OF MANUFACTURER’S REPRESENTATIVE 

 
A. Operating and maintenance manuals shall be furnished to the Owner. The manuals 

shall be prepared specifically for this installation and shall include all required cut 
sheets, drawings, equipment lists, descriptions, etc. that are required to instruct 
operating and maintenance personnel unfamiliar with the polymer activation units 
operation and maintenance.  In addition to the requirements of Section 01300, the 
manuals shall include the following at a minimum: 
 
a) Complete parts list, cross-referenced to exploded view assembly drawings. 
b) Step-by-step disassembly and reassembly instruction including tolerances and 

torque requirements. 
c) Dimensional drawings for all provided components with their respective weights. 
d) Annotated control panel and electrical equipment wiring diagrams. 

 
B. Provide the services of a factory certified service technician specifically trained in 
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the installation, start-up, testing, operation, and maintenance of the peristaltic 
chemical metering pumps as herein specified.   Such services shall be provided by a 
representative who is a direct, full-time employee of the peristaltic chemical metering 
pump Manufacturer(s) or local representative certified by the Manufacturer in 
installation and startup of the equipment. 

 
C. The peristaltic chemical metering pump factory certified technician shall advise, 

consult, and instruct the Contractor on installation procedures and adjustments and 
inspect the operators during installation as a condition of acceptance of the work. 
 

D. The peristaltic chemical metering Pump Factory Certified Service Technician shall 
again be present during all start-up and testing operations to make final adjustments 
as a condition of acceptance of the work. 
 

E. Owner training shall be provided and shall include training will have to be conducted 
during hours outside a normal Monday through Friday, 8:00am to 5:00pm, work 
day. Operational training shall include the following at a minimum: 

 
a) Control and operation of all pumps and appurtenances. 
b) Trouble shooting guidance. 
c) Recognizing normal and abnormal operating conditions. 

 
F. Owner training shall also include maintenance instructions to one maintenance 

team. Maintenance training shall include the following, at a minimum: 
 
a) Step-by-step assembly and disassembly procedural requirements. 
b) Replacement part identification and ordering procedures. 
c) Lubrication procedures. 
d) Torque and limits switch adjustment. 
e) Recommended routine maintenance procedures. 
f) Trouble-shooting and diagnostic procedures. 

 
G. Person-hour requirements tabulated below are exclusive of travel time and do 

not relieve the Contractor of obligation to provide sufficient services to place all 
equipment and appurtenances into satisfactory operation. 

 
Services to be Provided by Factory 
Certified Service Engineer 

Minimum 
Number of Trips 

Minimum Time On-
site  Per Trip (Hours) 

1. Assist in the Installation of 
Metering Pump Skid. 

2. Assist in the Start-up and Testing 
of the Metering Pump Skid and 
Train the Owner’s Operations and 
Maintenance Personnel 

1 
 
1 

4 
 
4 

 
1.08 SPARE PARTS 

 
A. Contractor shall provide one pumphead for each chemical and a three spare hoses 

for each pump. 
 

B. All tools and spare parts shall be properly packed and protected for long-term 
storage and placed in containers clearly identified in indelible marking as to content.  
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Each part shall be sealed, wrapped, or otherwise protected from corrosion during 
storage.  All tools shall be furnished in labeled steel toolboxes. 

 
C. Provide spare parts for one year continuous operation  

 
1.09 DELIVERY, STORAGE AND HANDLING 

 
A. All parts shall be properly protected so that no damage or deterioration will 

occur during a prolonged delay from the time of shipment unit installation is 
completed and the equipment is ready for operation. 
 

B. Equipment shall be handled and stored in accordance with the Manufacturer’s 
instructions.  None of the components of the equipment shall be dropped and all the 
components shall be examined before installation.  No items shall be installed which 
are found to be defective, and must be repaired to the satisfaction of the Engineer. 
 

C. Factory assembled parts and components shall not be dismantled for shipment or 
storage unless recommended by the Manufacturer in writing to the Engineer. 
 

D. The  finished  surfaces  of  all  exposed  flanges  shall  be  protected  by  wooden  
or equivalent blank flanges, strongly built and securely bolted. 
 

E. Finished iron or steel surfaces not factory painted shall be properly protected to 
prevent rust and corrosion. 
 

F. No shipment shall be made until approved by the Engineer in writing. 
 
1.10 WARRANTY 
 

A. The Manufacturer shall provide an additional all-inclusive one-year warranty for all 
equipment with the exception of the metering pump, metering pump shall have a 
(3 year) warranty. Warranty period starts from date of startup and owner 
acceptance. The warranty shall include normal wear and tear parts. All materials, 
equipment, and workmanship shall be free from defects in material or workmanship. 
 

B. Manufacturer’s Certification:  Provide a letter of certification addressed to the 
Owner and signed by an authorized representative of the Manufacturer.  The letter 
shall state the following: 

 
a) The equipment will efficiently and thoroughly perform the required functions in 

accordance with the Contract Documents, the materials are best suited for the 
chemicals handled, and that the Manufacturer accepts joint responsibility with the 
Contractor for coordination of equipment, including motors, variable speed drives, 
controls, and services required for proper installation and operation of the 
completely assembled and installed unit. 

b) The equipment has been installed in accordance with the Manufacturer’s 
recommendations, and is in proper adjustment and operating condition, the 
Manufacturer is prepared to warrant the equipment to perform in full compliance 
with these specifications, and the equipment is ready to be turned over to the 
Owner for operation. 

c) The Manufacturer has inspected the installation and verified training of the 
Owner’s operations and maintenance personnel upon completion of the system 
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installation. 
 

C. The Contractor shall also furnish the Manufacturer's warranties as published in its 
literature. 

 
PART 2 PRODUCTS 

 
2.01 PERISTALTIC METERING PUMP 

 
A. Acceptable Manufacturers, Watson Marlow Qdos 30, Blue White A2, Randolph 

Austin or approved equal. 
 

B. General: Pump components shall be constructed of corrosion resistant materials 
suitable for the chemical specified. Wetted parts of all metering pumps and 
appurtenances specified herein shall be confirmed by the Manufacturer to ensure 
optimum corrosion and erosion free operations for the chemicals involved. 
Manufacturer shall provide written certification that the equipment and materials 
have been selected for the chemicals being pumped. 

 
C. Pumphead:  

 
a) For operator safety, pumphead must be serviceable as a single replaceable 

component. Pumps that require an operator to open the pumphead for tube 
replacement, cleaning, or rebuilding or that require tools for maintenance are 
unacceptable.    

b) Housing construction:  corrosion resistant and high impact resistant glass filled 
PPS or PPE/PS.  

c) Geometry: Pumphead shall consist of sealed track housing with in-line porting.  
Suction and discharge ports shall be 180 degrees apart with bottom suction and 
top discharge.   

d) Contact Materials:  All pumphead components in the fluid path must be NSF61 
listed and shall be of materials specified by the manufacturer as compatible with 
the process fluid.   

e) Leak containment/detection: In the event of peristaltic element failure, the leak 
sensor shall shut the pump down immediately with all process fluid contained 
within the sealed pumphead.   

f) Sensor type: Utilize non-contacting optical sensor. Sensor shall not come in 
contact with the process fluid, shall contain no moving parts, shall not depend on 
the capacitance of the process fluid, shall not require fluid to leak out of the pump 
housing for engagement, nor shall require any sensitivity or calibration 
adjustment.   

g) Alarm: Sensor shall shut down the pump, give a visual indication on the drive 
controller, and if specified shall provide an output general alarm signal.   

h) For operator and environmental safety, pumps which do not have leak 
containment, leak sensor, and shutdown are not acceptable.  For additional 
overpressure safety, sealed pumphead shall have a controlled drain-to-waste port.  

i) Port connections: Pumphead shall utilize polypropylene compression fittings which 
shall mate to 10mm ID reinforced, transparent PVC interface hose.  Provide 
polypropylene compression by ½” NPT adaptors for connecting interface hose to 
process line. 

j) Spares:  Provide one (1) spare pumphead per pump supplied.   
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D. Drive  
 
a) Rating: Continuous 24 hour operation, 45o C ambient. 
b) Voltage: Drive shall be suitable for 100-240VAC, 50-60Hz, 1-Phase with an 

internal switch-mode power supply.  Supply nine-foot length mains power cord 
with standard 115VAC three-prong plug. 

c) Max drive power consumption: 190VA.  
d) Enclosure: NEMA 4X constructed out of corrosion and impact resistant engineering 

plastic, 20% Glass filled PPE/PS.  By nature of the environmental conditions, 
painted or unpainted metallic housing including 316SS are not acceptable.   
Enclosure shall house the drive motor and all control circuitry in one integrated 
unit.  Separate VFDs and motors are not acceptable.   

e) Direct coupled pumphead with fully protected drive  
f) Pumphead shall direct couple mount to the controller via a splined drive shaft and 

shall be locked in place by two tool-free thumbscrews or lever mechanism. 
g) Pumphead shall be fully sealed to prevent any contamination of the controller or 

drive shaft by process fluid.   
h) Pumphead shall contain its own rotor bearings and not impart an overhung load 

on the pump shaft. 
i) Pumpheads shall be supplied mounted to the left or right side of the drive 

enclosure as specified in the drawings.   If not specified, pumpheads shall mount 
to right side of the enclosure.   

j) Drive shall stop shaft rotation and give visual alarm in the event the pumphead is 
removed. 

k) Drive motor: brushless DC motor with integral gearbox and closed loop 
tachometer feedback.   

l) Circuitry complete with temperature and load compensation and protection.   
 

E. Human-Machine Interface (HMI) and Control 
 
a) PLC shall be Modicon M340 w/ BMX P342020 Processor with no exceptions. 
b) HMI shall be a 15 Magelis XBT-GT-7340 With no exceptions 
c) Manual Control Interface 
d) Display: Backlit graphical TFT Display capable of up to 8 lines of text with up to 

26 characters per line to display pump tag number, flow rate, and programming 
instructions.  Display shall also provide visual indication of running status via 
screen color: Blue = Running, White = Stopped and Red = Warning.  

e) Keypad: Keypad for start, stop, speed increment, speed decrement, rapid prime, 
and programming. 

f) Flow units: Programmable in either ml/min or gallons/hour.  
g) Security: Programmable keypad lock and PIN security for optional lockout of all 

keys except emergency start/stop. 
h) Auto Restart:  feature to resume pump status in the event of power outage 

interruption. 
i) Multilingual menu:  include programming menus in nine languages, including at a 

minimum English, Spanish, and French. 
j) Fluid level monitor:  Programmable flow totalization to advise operator when their 

supply tank is low. 
k) HMI, analog connections, and mains power shall be accessible from the front or 

side of the enclosure.  
 

F. Remote Control I/O 
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a) Speed Control Input: Analog 4-20mA speed input with 1,600:1 turndown with 

incremental steps of 10 microamps. 
b) Speed Analog Output: Analog  4-20mA 
c) Status Outputs: Two status outputs 24VDC Open Collector, 24VDC Status relay, 

or 110VAC Status Relay as required by the process and instrumentation drawings 
software configurable to indicate the following:  

i. General Alarm status 
ii. Running/Stopped status 
iii. Manual Mode status 
iv. Analog Mode status 
v. Contact Mode status 
vi. Fluid Level status 
vii. Leak Detected status 

 
G. Accessories: The following accessories will be provided with each of the pumps. 

Material of construction shall be corrosion resistant and compatible with the 
liquids handled. The pressure rating shall be equal to or greater than the pump 
rating. 
 
a) Provide ball valves of True Union design and in accordance with Section (?). 
b) Quick connect or Cam-lock fittings. 
c) Diaphragm style In-line Pressure Relief Valve. Pressure Relief Valve shall be of 

True Union design and field adjustable.  Wetted parts shall be compatible with 
chemical specified. 

d) A  clear  PVC  calibration  column  with  FNPT  fittings  top  and  bottom  shall  
be provided for measuring pump output. Each column shall have height and 
diameter such that the measureable capacity of the column is approximately 30 
seconds discharge of each pump at maximum pumping capacity or the 
maximum size column available.  Permanently calibrate each column in gallons 
and tenths.    

e) Discharge pressure indicator with isolator, diaphragm type bolted design with 
bonded diaphragm to housing similar to Wkia 253. Pressure indicator shall be 
a minimum 2 1/2” diameter with an accuracy of ± 0.5% of span and bourdon 
and socket material of 316 stainless steel, liquid filled with corrosion resistant 
case ring. Fill fluid shall be compatible with chemical. Pressure range: 100 psi. 

f) PVC Diaphragm style check valve. Wetted parts shall be compatible with 
chemical specified. 

 
H. Skid Assembly: The Manufacturer shall provide and be responsible for assembly 

and testing the complete skid system. Pump, drive and accessories to be 
assembled and tested on a common skid as shown on the Contract Drawings. 
 
a) Skid to be constructed of minimum ½” thick corrosion resistant FRP with 

structural fiberglass reinforcement to minimize deflection and resin shall be 
compatible with chemical specified. Skid shall be floor mounted with 3” 
minimum sidewall depth for chemical containment. Skid mounted assemblies 
are to include all accessories, pre-piped and gussetted vertical back panel to 
rigidly anchor and support controls, pump, and piping. The skid shall be able 
to withstand the weight of the mounted equipment including the chemical 
during operation and calibration. Pipe and equipment supports on the skid 
shall be constructed of corrosion resistant non-metallic material. Anchor bolts 
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shall be 316 stainless steel. 
b) Provide solvent welded Schedule 80 (PVC or CPVC) piping and fittings.  
c) Flexible hoses shall be suitable for the chemical specified and shall be 

provided for process connections to pumps to allow easy removal of pump 
tubes during maintenance. 

d) Provide skid to maximum dimensions of (36” wide x 18” deep x 72” tall) and 
with process connections as shown on Contract Drawings. The pump, valves, 
and accessories shall be located on the skid such that they are easily 
accessible for operation and maintenance.     

 
PART 3  EXECUTION 

 
3.01 INSTALLATION 
 

A. All equipment and accessories shall be installed in accordance with the 
Manufacturer’s written recommendations, as approved by the Engineer, and as 
shown on the Drawings.  Mount systems as indicated. 
 

B. The Contractor shall be responsible for installing equipment that the Manufacturer 
could not ship assembled as an integral part of the system due to shipping 
restrictions. These items shall be identified on the Manufacturer’s approval 
drawings. 

 
C. Do not begin fabrication or erection prior to submittal approval. 

 
D. The peristaltic chemical metering pump factory certified service Engineer shall 

inspect the complete installation and provide written certification stating that the 
installation of the equipment is satisfactory.  The certification must also indicate the 
equipment is ready for operation and that the operating personnel have been suitably 
instructed in the operation, lubrication and core of the system. 

 
3.02 FIELD INSPECTION AND PERFORMANCE TESTING 

 
A. Functional Test: Prior to start-up, all equipment shall be inspected by the 

Manufacturer for proper alignment, quiet operation, proper connection and 
satisfactory performance. 
 

B. Upon written certification from the metering pumps certified service Engineer that 
the equipment is approved for start-up, the system shall be placed into service in 
the presence of the Engineer. 

 
C. If the system performance does not meet the Specifications, corrective measure 

shall be taken to satisfy the conditions specified. 
 

D. Once the system is in operation and performing as specified, a 48-hour operating 
period will be required, with no interruptions of the equipment, before Owner 
acceptance and warranty initiation. 
 

E. Any component parts which are damaged as a result of this testing or which fail to 
meet the requirements of these specifications shall be replaced, reinstalled and re- 
tested at the Contractor’s expense. 
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END OF SECTION 
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PART 1:  GENERAL 
 
1.1. SCOPE OF WORK 
 

A. The work performed under this Section shall include providing all labor, 
materials, tools, equipment and related items necessary to furnish and install a 
complete prefabricated steel package wastewater treatment system ready for 
operation as specified herein and as shown on the Plans. 

 
B. The complete system shall include screening, flow equalization, aeration, 

digestion, clarification, disinfection, and all necessary equipment for efficient 
plant operation.  

 
C. The wastewater treatment system shall be factory assembled, so far as possible, 

with all piping and controls, all surfaces shall be factory painted. Wastewater 
treatment system shall be supplied by one manufacture. 

 
1.2. RELATED SPECIFICATIONS 
 

A. Drawings and all provisions of the Contract Documents shall apply to this Section.  
B. City of Austin Standard Specifications 
C. 01300 - Submittals 
D. 01660 - Facility Startup/Commissioning 
E. 01730 - Operation and Maintenance Manuals 
F. 16010 - Electrical General Provisions 
G. 16172 – Electrical Motor 200 HP and Less 
H. 16200 – Wire Conductors Cables – 600V and Less 
I. 16205 – Wire and Cable Tagging 
J. 16250 – Boxes and Cabinets 
K. 16263 – 120 VAC Uninterruptible Power Supplies 
L. 16300 – Wiring Devices 
M. 16700 – Common Control Panel Requirements 
N. 17000 - Packaged Systems PLC Programming Criteria 
O. 17100 - Process Control and Instrumentation Systems  
P. 17510 - Manufacturer’s PLC-Based Control System Hardware 
Q. 17520 - Manufacturer’s PLC-Based Control System Software 
 

1.3. APPLICABLE STANDARDS AND SPECIFICATIONS 
  

A. TCEQ 30TAC Chapter 217 – Design Criteria for Domestic Wastewater Systems 
 

B. TPDES Permit No. WQ0010543014 
 

C. All pump/motor assemblies shall be designed, constructed, and tested according 
to the latest applicable sections of AFBMA, AISI, ANSI, ASTM, Hydraulic Institute, 
IEEE, NEC, NEMA MG-1, NFPA, and UL standards. Requirements listed in the 
drawings and specifications are considered additional to the standard 
requirements listed above. 

 
1.4. ACCEPTABLE MANUFACTURERS/EQUIPMENT  
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A. Acceptable manufacturers are, Legacy Environmental, AUC Group or approved 
equal. 

B. PLC shall be Modicon M340 w/ BMX P342020 Processor with no exceptions.  
C. HMI shall be a 15 Magelis XBT-GT-7340 With no exceptions. 

 
1.5. QUALIFICATIONS 
 

A. The manufacturer of specified equipment must have a minimum of ten (10) 
year’s active experience in the design and manufacturing of similar wastewater 
treatment equipment, and upon request, furnish supporting evidence.  

 
1.6. SUBMITTALS 
 

A. Submittals - The Contractor is to submit the following information for approval by 
the Engineer and Owner prior to start of fabrication of the wastewater treatment 
system. 

 
a) Shop Drawings:  Submit for review the following at a minimum: 

 
i) Certified Drawings - Certified general arrangement drawings showing all 

important details and materials of construction, dimensions, loads on 
supporting structures and anchorage location. 

ii) Product Data - Descriptive literature, bulletins, and/or catalogs of the 
equipment. 

iii) Electrical Schematics for all control equipment to be furnished 
 

b) Design Calculations 
i) Process calculations 
ii) Equipment sizing and selection 
iii) Hydraulic grade line 

 
c) Performance Data - These parameters shall be verified by data presented 

from successful operating installations. The submittal shall include data from 
a minimum of five (5) successfully operating installations that verify the 
experience of the Manufacturer.  Data shall include performance verification of 
influent flow rate (Q), hydraulic loading (OFR), effluent suspended solids 
(ESS), return sludge solids concentration (RSS), return activated sludge flow 
rate (RAS) for secondary clarifiers, and waste sludge flow rate (WAS). 

 
d) Certificate as Warranty 

 
e) ISO 9001 Certification:  To show evidence of being able to provide the quality 

of equipment and services described in this specification, the equipment 
supplier shall submit their ANAB-accredited ISO 9001 quality system 
certification.  The quality system shall be audited on-site by a third-party 
independent registrar at least annually.  Certification shall remain in effect 
throughout the project start-up. 

 
B. Operation and Maintenance Manuals 
 

The contractor shall submit the following information for approval by the 
Engineer and Owner prior to equipment start-up. 
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a) Assembly, installation, alignment, adjustment, and checking instructions. 
b) Lubrication and maintenance instructions. 
c) Guide to "trouble shooting". 
d) Parts list and predicted life for parts subject to wear.  Parts list should also 

list part numbers. 
e) Recommended spare parts list. 
f) Certified dimensional drawings. 
g) Sectional Drawings showing arrangement of internal components. 
h) Certified performance  
i) All information supplied in the submittals. 

 
C. Certified Report 

 
Furnish 3 copies of a report prepared by the Manufacturer's technical 
representative certifying satisfactory installation, operation, and in-service 
placement of units. 

 
1.7. WARRANTY 
 

A. Warranty shall begin upon FINAL acceptance of the wastewater treatment 
system.   

 
a) The treatment unit Manufacturer shall warrant the entire unit against faulty or 

inadequate design, improper assembly and erection, defective workmanship 
and materials, and leakage, breakage, or other failure.   

 
b) The Manufacturer shall furnish a written warranty agreeing to furnish and 

install FOB Austin, Texas at his own expense, any part of the treatment 
system proving defective within twelve (12) months of the acceptance of the 
unit.  

 
c) The Manufacturer shall also provide a full parts and labor warranty for the 

systems motorized components, and its accessories for one year, and an 
extended pro-rated 5 year warranty.   

 
1.8. MANUFACTURER SERVICES 
 

A. Furnish the services of the Manufacturer's technical representative to check 
installation, assist Contractor in field testing, start-up testing, making 
adjustments, and instructing operators and contractor in maintenance and 
operation procedures. 

 
 
PART 2:  PRODUCT 
 
2.1. GENERAL 
 

Detailed in this specification are the design, construction and testing requirements 
for prefabricated wastewater treatment systems. 
 

2.2. DESIGN STANDARDS 
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A. Parameters - The wastewater treatment system shall be of the activated sludge 

type with the following parameters: 
 

a) Design (Avg. flow):   0.1 MGD 
b) Maximum (max. daily flow): 0.4 MGD 

 
The plant shall be designed to handle average daily flows fluctuating over a range 
of 60 to 100 percent of design flow.   

 
B. Performance – The performance of wastewater treatment system shall be based 

on composite sewage samples of the average daily flow with the following 
influent characteristics:  

 
a) Influent Characteristics 

i) 250-400 mg/l BOD5 
ii) 15-75 mg/l NH3-N 
iii) 300 mg/l TSS  

 
b) Effluent Qualities: 

i) 5 mg/l BOD5 
ii) 15 mg/l TSS 
iii) 2 mg/l NH3-N   

 
C. Design Criteria - All components of the proposed Wastewater treatment facility 

must comply with TCEQ Chapter 217 - Design Criteria for Domestic Wastewater 
Systems. 

 
a. Flow Measurement - wastewater treatment facility must include a means of 

effluent flow measurement with less than 10% error, or the manufacturer's 
error tolerance, whichever is less, throughout the expected range of flows. 

 
b. Preliminary Treatment 

i) Headworks – Per specification S11330, to be installed so that manual 
screens are still operational. 

ii) Screenings and Debris Handling - A screening device must have a 
minimum storage capacity of one day of screenings and debris. A 
container for screenings and debris must be fully covered with a tight-
fitting cover A storage area for screenings and debris must drain to the 
headworks of the wastewater treatment facility or the influent lift station 
and must include runoff control. 

iii) Coarse Screens - An inlet bar screen shall be provided at the influent port, 
to remove any unusually large solids from the incoming raw sewage. 
Manual bar screens shall have clear openings between bars must be at 
least 0.5 inch but not more than 1.0 inch. Manual bars shall be sloped 
from 30 to 60 degrees to permit easy cleaning of accumulating debris. A 
drying deck shall be furnished for drying this debris.  

iv) Flow Equalization Basin - Flow equalization basin must include an aeration 
system sized to maintain a dissolved oxygen level of at least 1.0 milligram 
per liter (mg/l) throughout the flow equalization basin. Flow equalization 
basin must include a mixing system sufficient to prevent solids from 
settling. Size of a flow equalization basin must be based on diurnal flow 
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variations and the size and capacity of downstream process units. The 
submittal must include the calculations justifying the size of a flow 
equalization basin. 

 
c. Aeration Basin 

i) Contractor shall provide Hach Solitax ts-line sc (PVC with wiper) 
Suspended Solids analyzers. Or approved equal in aeration basins 

ii) Aeration basin must be designed to maintain a minimum dissolved oxygen 
concentration of 2.0 milligrams per liter (mg/l) throughout the aeration 
basin at the maximum diurnal organic loading rate specified herein. 

iii) Basin and Equipment Sizing – Sizing shall meet TCEQ Chapter 217 design 
requirements. The submittal must include the calculations justifying the 
size of the basin. 

iv) Freeboard – aeration basin must have a minimum freeboard of 24 inches 
at the peak flow. 

v) Drains - basin must have the capability of draining completely. 
 

d. Mechanical Clarifier -  
i) Clarifier must be sized per TCEQ Chapter 217 requirements. The submittal 

must include the calculations identifying the size of the unit. 
ii) A clarifier must have an inlet valve or gate. Inlet must provide uniform 

flow, stilling velocity shall not exceed 0.15 feet per second at peak flow. 
iii) Scum removal must have scum baffles and a means of collecting and 

disposing of scum. Scum shall be discharged via gravity to the wastewater 
treatment plant drain line as shown on plans. 

iv) Skimmer shall be mechanical 
v) Effluent Weir – Shall not cause turbulence or a localized vertical flow 

velocity that would pull solids over the effluent weir in the primary clarifier 
and must be level, and designed to be adjustable for re-leveling. Effluent 
weir loading must not exceed 20,000 gallons per day at peak flow per 
linear foot of weir length  

vi) Basin Sizing – Sizing shall meet TCEQ Chapter 217 design requirements. 
The effective volume includes all liquid above the sludge blanket.  For a 
cone bottom tank, the top of the sludge blanket is considered to be at the 
top of the cone. The design of a flat bottom tank must include additional 
depth for a sludge blanket with a thickness of 3.0 feet. 

vii) Side Water Depth. For a secondary clarifier, the side water depth is 
defined as the water depth from the top of the cone in a cone bottom tank 
to the water surface; or the water depth from 2.0 feet above the bottom of 
a flat bottom tank to the water surface. A hopper bottom clarifier is 
prohibited. The minimum side water depth for a clarifier with a mechanical 
sludge collector is: 10.0 feet if the surface area is equal to or greater than 
300 square feet; and 8.0 feet if the surface area is less than 300 square 
feet. 

viii) Freeboard - A clarifier must have a minimum freeboard of 12 inches at 
the peak flow. 

ix) Drains - clarifier must have the capability of draining completely. 
 

e. Solids Management. 
i) Solids Recycling and Monitoring - Return sludge system must operate as 

designed in all flow conditions. A monitoring and control system must 
provide a means to control return and waste sludge flows from clarifier, to 
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control return sludge flows into aeration basin, to meter return sludge 
flows, and to measure waste sludge flows. 

ii) Solids Wasting - Solids management system must be able to store and 
process the waste activated sludge under all flow conditions. 

iii) Return Activated Sludge (RAS) Pump Design. - Centrifugal sludge pump 
must have a positive suction head, unless the pump is self-priming. An 
airlift pump must comply with requirements of Chapter 217.162 (relating 
to Air Lift Pump Design).  RAS system must have sufficient pumping units 
to maintain the maximum design return pumping rate with the largest 
single pumping unit out of service. 

iv) Waste Activated Sludge Pump Design - A waste activated sludge pumping 
system requires at least two pumping units and must be sized to prevent 
excessive solids accumulation in the clarifiers. 

v) Sludge Piping System - The design of a sludge piping system must 
accommodate cleaning and flushing. The design of a sludge piping system 
must accommodate a minimum velocity of 2.0 feet per second at the 
maximum wasting rate to prevent solids from settling. The velocity in a 
sludge piping system must prevent scouring. Sludge pipe must have a 
minimum diameter of 4.0 inches. 

 
f. Process Control. 

i) Solids Retention Time Control - Treatment facility design must include 
equipment for a wastewater treatment facility operator to control the 
solids retention time (SRT) in the aeration tanks by wasting a measured 
volume of surplus activated sludge. The submittal and the operation and 
maintenance manual must provide the formulas used for determining the 
SRT. 

ii) Aeration System Control - Aeration system control must regulate the total 
amount of air supplied and how air is distributed to the aeration tanks. In 
order to conserve energy, a wastewater treatment facility design may 
provide the operator with the ability to adjust the airflow in proportion to 
the oxygen demand of the wastewater. If an adjustable type of airflow 
control is installed, the aeration equipment must be manually adjustable 
over the entire range of oxygen demands and must maintain solids in 
suspension. 

iii) Electrical and Instrumentation Systems - All three-phase motors must 
have phase failure protection.  Instrumentation and monitoring equipment 
must have power surge protection.  Facility must conduct fault monitoring 
to notify the operator of high wet well level, power interruption, 
disinfection failure, blower failure, clarifier failure, return sludge pumping 
failure.  A telemetry with battery back-up or supervisory control and data 
acquisition system with battery backup must be able to notify an operator 
of a malfunction 

 
2.3. CONSTRUCTION AND MATERIALS 
 

A. Coarse Screens – A course screen and related structures must be designed to 
resist the effects of a corrosive environment, including long term exposure to 
hydrogen sulfide. 
 

B. Tank Construction - All tank vessels shall be fabricated of one-fourth inch 
structural grade steel plated; ASTM A-36 ¼” minimum thickness joined by arc 
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welding with fillets of adequate section for the joint involved.  All walls shall be 
continuous and watertight and shall be supported by structural reinforcing 
members where required.  Fabrication and erection shall conform to the 
appropriate requirements of "AISC Specification for Buildings". Connection shall 
conform to the requirements of the American Welding Society's Code. 

  
C. Piping - All sludge & scum return piping shall be schedule 40 ASTM A-53 steel.  

All Diffuser drop piping shall be schedule 40 ASTM A-53 steel pipe. Fittings, 
fasteners and hardware shall be 300 series stainless steel. 
 

D. Air Diffusers - shall be medium bubble ‘membrane’ diffuser Mooers Flexcap or 
approved equal. Each diffuser drop assembly shall be equipped with an air 
regulating and/or shutoff valve, a disconnecting union and a diffuser bar with 
non-clog air diffuser nozzles. Minimum air velocity shall be maintained to insure 
sufficient velocity for self-cleaning.  The oxygen transfer capacity of each diffuser 
shall be such that an adequate supply of oxygen will be maintained in the 
aeration chamber to meet treatment requirements of the design sewage load. 

 
E. Headworks – Wastewater treatment system shall include headworks system per 

Section 11330, Automatic Screen 
 
F. Coating and Corrosion Control - All vessels to be painted shall be properly 

prepared in a workmanlike manner to obtain a smooth, clean and dry surface.  All 
rust, dust, and mill scale as well as other extraneous matter, shall be removed by 
sandblasting to SSPC-6 (commercial sandblast) on outside of vessel surfaces and 
to SSPC-10 (near-white blast) on inside of vessel surfaces. Within the time 
allowed by the paint manufacturers recommendations the inside of the tanks 
shall be coated with one (1) coat of Tnemec series 46H-413 Coal Tar Epoxy, 8-10 
mils total dry film thickness or two (2) coats of elf priming Hi-Build Epoxy at 6 to 
8 mils total dry film thickness each. All Exterior vessel surfaces will be coated 
with one (1) coat of Tnemec series 46H-413 Coal Tar Epoxy, 8-10 mils total dry 
film thickness or two (2) coats of self-priming Hi-Build Epoxy at 6 to 8 mils total 
dry film thickness each.  Any painted surface damaged during installation shall be 
recoated. 

 
G. Foundation – Foundation shall be compacted crushed stone as specified in 

geotechnical report and shown on construction drawings.  Foundation must be 
level within tolerances of 1/2" per each 10'-0" of width and within 1/4" per each 
10'-0" of length. Anchor system to be provided per manufacturer 
recommendations.  

 
H. Disinfection Chamber, not required for this package plant 

 
I. Blowers/motor units Motors ≥ 25 hp should have space heaters and ETMs per 

specification 16172 
 

J. Electrical Controls/Console – Electrical control panels shall be installed within a 
NEMA 4X fiberglass weatherproof enclosure with locking clasp.  Any mounting 
hardware shall be stainless steel. Controls shall be mounted to a removable sub-
panel within the enclosure and shall be wired and spaced in accordance with the 
latest National Electrical Code. The control console shall be supplied with a 
properly sized magnetic-circuit breaker to act as the main disconnects for the 
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control console.  Magnetic starters with overload protection shall be supplied for 
all blower motor units. An electrical alternator shall be furnished to alternate the 
operation of each pump.  The alternator shall be provided with a manual selector 
switch to allow manual selection of the lead pump if desired. 

 
K. Service Walkway - service walkway shall be provided for the service areas to 

service the plant equipment. Grating panels or bar grating shall shall be 
constructed of 18 gauge, galvanized sheet steel with maximum yield strength of 
37,000 PSI.  Walkways shall be so supported as to have a safe uniform load 
carrying capacity of 50 pounds per square foot. All walkways shall have 4” 
kickplates.  A 45 degree access stairway shall be provided leading to the walkway 
for the service area to service the plant equipment. Stair treads shall be capable 
of withstanding a uniform load of 100 PSF or a concentrated load of 300 lbs. on 
an area of 4 sq. inches located in the center of the tread, whichever produces 
greater stress. Hand-railing shall be affixed to the stair runners, and shall be 
constructed from 1-1/2” OD schedule 40 welded pipe.  The railing shall consist of 
two rails supported by posts on spans not to exceed 8’-0” O.C. the top rail shall 
be 42” from the walkway surface, and the middle rail to be 18” below. 
Construction shall be welded, with four-bolt stanchion connection to the tank 
surface at each post. Provide for water to drain from the railing system hollow 
sections by drilling weep holes at bottom locations. 

 
 
PART 3:  EXECUTION 
 
3.1 STORAGE AND HANDLING 
 
At all times Contractor shall take such precautions as may be necessary to properly protect 
all materials and equipment from damage from the time of delivery until the completion of 
the work. 
 
All equipment must be boxed, totally enclosed with plastic sheet covering and crated, or 
otherwise completely enclosed and protected during shipment, handling, and storage.   
 
All equipment shall be protected from exposure to the elements and shall be kept 
thoroughly dry at all times. 
 
Painted surfaces shall be protected against impact, abrasion, discoloration, and other 
damage during shipment.   
 
All painted surfaces which are damaged prior to acceptance of equipment shall be re-painted 
to the satisfaction of the Engineer. 
 
3.2 FACTORY INSPECTION AND TESTING 
 
The equipment specified herein shall be factory assembled as far as practical to verify that 
all mating parts can be field assembled.  All mating parts shall be trial fit and match 
marked.  The Manufacturer shall submit certification of shop trial assembly and photographs 
of assembly before shipment.  The Contractor shall be given the opportunity to witness the 
shop assembly. 
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Shop inspection shall be performed by a qualified inspector and certified by the 
Manufacturer.  The inspection shall be documented and all deficiencies noted, corrected, re-
inspected and final completion formally authorized.  Final shipment authorization shall be by 
the Manufacturer to ensure completion of all fabrication, assembly, and inspection 
requirements.  Inspection records and evidence of inspector qualification shall be submitted 
to the Owner upon request. 
 
3.3 FIELD INSTALLATION AND TESTING 
 
Field Testing - At the time the wastewater treatment system is filled with water, and all 
power connections have been completed, and all equipment is approved for service, the 
contractor shall provide the services of a representative of the manufacturer who shall 
instruct the owner's representative in the proper operation and maintenance of the 
wastewater treatment system, including instructions in conducting all required operational 
tests.   
 
Clarifier Operation Tests:  The mechanism shall be operated in a dry tank for a minimum of 
4 continuous hours before flow is allowed to enter the system.  There shall be no binding, 
jerky, or unusual motion exhibited during this run in period.  Motor amperage shall be 
checked at least hourly for any unusual or higher than normal figures.  After the unit has 
successfully passed this initial test, flow shall be introduced into the tank and the same 4 
hour observation test run.  If the unit should fail under any of these conditions, the test 
shall be halted and the problem corrected.  If, after several attempts, the unit does not 
successfully pass the field test, the faulty portion of the equipment shall be repaired or 
replaced and the test re run. 
 
3.4 START-UP  
 

Items below are to take place in conjunction with Specification 01660 Facility 
Startup/Commissioning 

 
A. Commission Agent shall: 

a. Develop a working relationship with the contractor's project engineer and 
equipment suppliers. 

b. Study construction schedules and plant layouts. 
c. Initiate start-up planning and scheduling. 

 
B. Review Standard Operating Procedures (SOP) to include: 

a. Shift schedules. 
b. Laboratory sampling and testing schedules. 
c. Plant record keeping procedures. 
d. Areas of responsibility. 
e. WWTP and ancillary equipment 

 
C. Hold initial site meeting to coordinate start-up schedule with construction schedule. 

 
D. Inventory and gather equipment manuals, tools, and consumables following the plant 

operation and maintenance manual and the equipment manufacturer's 
recommendations. 

 
E. Conduct Dry-Run Inspection to ensure that: 

a. The installation of the equipment is checked and corrected if necessary. 
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b. The construction of the plant structures is checked and corrected if necessary. 
 

F. Conduct On-Site Dry-Run Operator Training in: 
a. The operation and maintenance of equipment and tools. 
b. The laboratory sampling and testing procedures. 
c. The ‘plant layout  and start-up responsibilities.  · 
d. The plant safety. 

 
G. Conduct Wet-Run Inspection of : 

a. The equipment for proper operation. 
b. The piping and valves for lea. 
c. The laboratory testing equipment. 
d. The monitoring and flow measuring instruments. 

 
H. Conduct On-Site Wet-Run Operator Training, Instruct personnel in: 

a. The operation of the equipment under load. 
b. The capabilities and limitations of the equipment. 
c. Conduct tours of similar plants. 
d. Institute buddy training with other plants in the area. 
e. Institute education from Federal and State training programs. 

 
I. Plant start up with water 

a. At the time the wastewater treatment system is filled with water, and all 
power connections have been completed, and all equipment is approved for 
service, a representative of the manufacturer shall instruct the owner's in the 
proper operation and maintenance of the wastewater treatment system, 
including instructions in conducting all required operational tests. The 
manufacturer's representative shall furnish at this time, a service manual on 
the equipment installed within the wastewater treatment system.   
 

3.5 OPERATION AND MAINTENANCE TRAINING 
 

a. A field training course shall be provided for designated operating and 
maintenance staff members. Training shall be provided for a total period of 8 
hours during normal working hours and cover all aspects from the operations 
and maintenance manual. 

 
 

END OF SECTION 
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PART 1-GENERAL 
 
1.01 REQUIREMENTS 

 
A. The CONTRACTOR shall provide a flanged outlet, complete drain, high density cross-

linked polyethylene tank and accessories per plans and specifications, complete and in 
place, in accordance with the Contract Documents. 
 

1.02  REFERENCES, CODES AND STANDARDS  
 

A. American Society of Testing Materials (ASTM).  
 

1. D638  Tensile Properties of Plastics   
2. D883  Standard Definitions of Terms Relating to Plastics  
3. D1505 Density of Plastics by the Density-Gradient Technique  
4. D1525 Test Method for Vicat Softening Temperature of Plastics  
5. D1693  ESCR Specification Thickness 0.125" F50-10% Igepal  
6. F412  Standard Terminology Relating to Plastic Piping Systems 
 

B.    ANSI Standards:  B-16.5, Pipe Flanges and Flanged Fittings 
 
C.    Building Code:  International Building Code - IBC 2012 
 
D. ARM:  Low Temperature Impact Resistance (Falling Dart Test Procedure). 
 
F.    ASTM D-1998, Standard Specification for Polyethylene Upright Storage Tanks 
 

1.03  SUBMITTALS 
 

A. Shop Drawings:  Shop drawings shall be approved by the engineer or contractor prior 
to the manufacturing of the tank(s).  Submit the following as a single complete initial 
submittal. Sufficient data shall be included to show that the product conforms to 
Specification requirements. Provide the following additional information: 
 
7. Tank and Fitting Material 

a. Resin Manufacturer Data Sheet 
b.   Fitting Material 
c.   Gasket style and material 
d. Bolt material 

 
8. Dimensioned Tank Drawings 

a. Location and orientation of molded in fitting, openings, fittings, accessories, 
restraints and supports. 

b. Details of inlet and molded outlet fitting, manways, flexible connections, and 
vents. 
 

9. Calculations shall be stamped and signed by a registered, third party engineer in 
the State of the installation.   
a. Wall thickness.  Hoop stress shall be calculated using 600 psi @ 100 degrees F. 
b. Tank restraint system.  Show seismic and wind criteria. 

 
B. Manufacturer’s warranty 
 
C.  Manufacturer's unloading procedure  
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D. Manufacturer's installation instructions  
 
E. Supporting information of Quality Management System 

 
F. Manufacturer’s Qualifications:  Submit a list of 5 installations in the same service as 

proof of manufacturer's qualifications. 
 
1.04  QUALITY ASSURANCE  
 

A. The material furnished under this Section shall be supplied by equipment supplier who 
has been regularly engaged in the design and manufacture of chemical storage tanks 
for over 10 years.  
 

B. Tanks shall be manufactured from virgin materials. 
 
1.05 WARRANTY 
 

A. Warranty shall begin upon FINAL acceptance of the chemical feed system. 
   

B. The Manufacturer shall warrant the entire unit against faulty or inadequate design, 
improper assembly and erection, defective workmanship and materials, and leakage, 
breakage, or other failure.   

 
C. The Manufacturer shall furnish a written warranty agreeing to furnish and install FOB 

Austin, Texas at his own expense, any part of the treatment system proving defective 
within twelve (12) months of the acceptance of the unit.  

 
D. The Manufacturer shall also provide a full parts and labor warranty for the systems 

motorized components, and its accessories for one year, and an extended pro-rated 5 
year warranty.   

 
PART 2 – PRODUCTS 
 
2.01  GENERAL 
 

A. Tanks shall be high density cross-linked polyethylene, one-piece seamless construction, 
cylindrical in cross-section and vertical with flat / sloping bottoms in axis.  Tanks shall 
be adequately vented.  Where indicated, tanks shall be provided with ancillary 
mechanical fittings and accessories.  Tanks shall be marked to identify the 
manufacturer, date of manufacture and serial numbers must be permanently embossed 
into the tank. 

 
2.02 MANUFACTURER  
 

A. Tanks shall be manufactured by Poly Processing Company, Assmann or approved equal. 
 

2.03  POLYETHYLENE STORAGE TANKS  
 
A. Service: Chemical storage tanks shall be suited for the following operating conditions per 

this section. 
 

B. High Density Cross-linked Polyethylene resin used in the tank shall contain ultraviolet 
stabilizer as recommended by resin manufacturer.  Where black tanks are indicated, the 
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resin shall have a carbon black compounded into it.  The tank material shall be 
rotationally molded and be a resin that is commercially available at the time of tank 
manufacture.   

 
C. For sodium hypochlorite and sulfuric acid storage, resin shall include additional medium 

density polyethylene (OR-1000) with four times the antioxidant properties of a standard 
polyethylene bonded to the interior surface during the manufacturing process.  

 
D.  Wall thickness for a given hoop stress is to be calculated in accordance with ASTM D 

1998.  Tanks shall be designed using a hoop stress no greater than 600 psi.  In NO 
case shall the tank thickness be less than design requirements per ASTM D 1998. 

  
 1.  The wall thickness of any cylindrical portion at any fluid level shall be determined 

by the following equation: 
 

T   =  P x OD/2SD  or   0.433 x SG x H x OD/2SD 
Where: T = wall thickness, in 

P = pressure, psi 
SG = specific gravity, gm/cc 
H = fluid head, ft 
OD = outside diameter, ft 
SD = hydrostatic design stress, 600 psi 
 

a. The minimum wall thickness shall be sufficient to support its own weight in an 
upright position without external support but shall not be less than 0.187” thick.   

 
 2. On closed top tanks the top head shall be integrally molded with the cylindrical wall.  

Its minimum thickness shall be equal to the thickness of the top of the straight 
sidewall.  In most cases, flat areas shall be provided for attachment of large fittings 
on the dome of the tank. 

 
3. The bottom head shall be integrally molded with the cylindrical wall. Knuckle radius 

shall be: 
Tank Diameter, ft Min Knuckle Radius, 

in 
less than or equal to 6 1 

greater than 6 1-1/2 

 
4. Tanks with 3000 gal capacity or larger shall have at least 3 lifting lugs.  Lugs shall be 

designed for lifting the tank when empty. 
 

a. Unless otherwise indicated by Contract drawings, for indoor pneumatic fill, 
manways shall be 24-in diameter or greater and equipped with an emergency 
pressure relief device or SAFE- Surge™ Manway with pressure relief at 6” water 
column to prevent over-pressurization.  The SAFE-Surge manway shall be 
chemically compatible with the chemical being stored.  Gaskets shall be closed 
cell, cross-linked polyethylene foam, Viton, or EPDM materials.  

 
b. Unless otherwise indicated by Contract drawings, for outdoor pneumatic fill, 

manways shall be 24-in diameter or greater and equipped with combined 
manway and vent to prevent over pressurization of tank.  Manway must be 
capable of relieving a volume flow rate of up to 2650 ACFM. Gaskets shall be 
closed cell, cross- linked polyethylene foam, Viton, or EPDM materials.  
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c. Unless otherwise indicated, tanks less than 2000 gallons in non-pneumatic 

applications shall  have a manway cover 17-in or smaller of Polyethylene material 
with a coarse thread.  Gaskets shall be closed cell, cross-linked polyethylene 
foam, viton or EPDM materials.   

 
NOTE:  Tanks must be vented to allow for performance at atmospheric pressure, in 
accordance with the following matrix: 

 
D. Tank colors shall be natural (un-pigmented), or black (COMPOUNDED), or as specified 

by the ENGINEER with written agreement by the tank manufacturer.   
 

2.04  TANK ACCESSORIES  
 

A.  Ladder:  
 

1. Stainless steel access ladders shall be provided with the polyethylene chemical 
storage tanks at locations as shown.  Safety cages shall be added to ladders as 
required, per OSHA. 
 

2. Ladders must be secured to the tank and secured to the concrete to allow for tank 
expansion/contraction due to temperature and loading changes.  Use proper 
chemical resistant materials when anchoring to tank dome or sidewall. Per 
manufactures recommendations 

 
3. All ladders shall be designed to meet applicable OSHA standards. Reference: OSHA 

2206; 1910.27; fixed ladders.  
 

B.    Restraint System: 
 

1. Metal components to be galvanized, edge softeners, and tension ring with stainless 
steel cables and clamps.   
 

2. Tank restraint system shall be supplied and the design of same certified by a 
Structural Engineer registered in the State of Texas. Design shall conform to the 
most recent edition of the IBC code for seismic and wind load.  Anchor bolts as 
required by the calculations shall be supplied by the tank manufacturer.   

   
2.05  TANKS:  
 

A. Tank Schedule per plans. 
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Note 1: Approximate overall height is measured along the straight cylindrical portion of 
the tank and includes the dome top. 

 
B. Fittings 

 
1. Tank fittings shall be according to the fitting schedule.  Threaded fittings shall 

use American Standard Pipe Threads.  If tanks are insulated, fittings shall be 
installed at the factory prior to application of the insulation. 

 
2. Flanged Outlet Fittings must be an integral part of the tank, molded from the 

same material as the tank and provide complete drainage of liquid through the 
sidewall of the tank. Metal and alloy inserts shall not be used.   

 
3. Bolted flange fittings shall be constructed of one 150 lb. flange with ANSI bolt 

pattern, one flange gasket and stud bolts with gaskets.  Stud bolts to have 
chemical resistant polyethylene injection molded heads and gaskets to provide 
a sealing surface between the bolt head and the interior tank wall.  Stud bolt 
heads are to be color coded for visual ease of identifying the bolt material by 
onsite operators.  Green- 316 Stainless Steel, Black- Titanium, Red- Alloy C-
276, Blue- Monel.  All materials shall be compatible with chemical service and 
as indicated in the fitting schedule above.   

 
4. For sodium hypochlorite and sulfuric acid storage, Bolted One-Piece Sure Seal 

(B.O.S.S.), double flange fittings constructed of virgin polyethylene shall be 
supplied. Bolts will be welded to a common backing ring and encapsulated with 
polyethylene preventing fluid contact with the metal material. Flange will have 
one full face gasket to provide a sealing surface against inside tank wall. All 
materials shall be compatible with chemical service and as indicated in the 
fitting schedule above.  

 
5. Down Pipes and Fill Pipes:   Down pipes and fill pipes shall be supported at 6-ft 

max intervals.  Down pipes and fill pipes shall be PVC or material compatible 
with the chemical stored. 

 
6. U-Vents:  Each tank must be vented for the material and flow and withdrawal 

rates expected.  Vents should comply with OSHA 1910.106(F) (iii)(2)(IV)(9).  
U-vents shall be sized by the tank manufacturer and be furnished complete 
with insect screen if required (Insect screen lessens the vent capacity by 1/3) 
in accordance with the venting schedule listed above. 

 
7. All fittings on the 1/3 lower sidewall of tanks with capacities > 1000 gallons shall 

have 100% virgin PTFE Flexi-joint® expansion joint after valve instillation.  
Expansion joint to have a minimum of 3 convolutions, stainless steel limit cables and 
FRP composite flanges.  Galvanized parts will not be accepted. 

   
  Expansion joint to meet the following minimum performance requirements: 

   
Axial Compression ≥ 0.67” 

  Axial Extension ≥ 0.67” 
  Lateral Deflection ≥ 0.51” 
  Angular Deflection ≥ 14º 
  Torsional Rotation ≥ 4º 
 

2.06 LEVEL INDICATION  
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A. Float Indication:  The level indicator shall be assembled to the tank and shall consist of 

PVC float, indicator, polypropylene rope, perforated interior pipe, PVC roller guides, 
clear UV resistant PVC sight tube, and necessary pipe supports.  The level indicator 
shall act inversely to the tank contents and shall not allow entrance of tank contents 
into the sight tube at any time. Indicator shall be neon orange color for visual ease for 
onsite operators. 

 
B. Ultrasonic Level Indicator:  The ultrasonic level indicator shall be Siemans Sitrans Probe 

LU or approved equal. 
 
2.07  FACTORY TESTING  
 

A. Material Testing 
 

1. Perform gel and low temperature impact tests in accordance with ASTM D 1998 on 
condition samples cut from each polyethylene chemical storage tank. 

 
2. Degree of Cross-linking.  Use Method C of ASTM D 1998- Section11.4 to determine 

the ortho-xylene insoluble fraction of cross-linked polyethylene gel test.  Samples 
shall test at no less than 60 percent. 
 

B. Tank Testing 
 

1.   Dimensions:  Take exterior dimensions with the tank empty, in the vertical position.  
Outside diameter tolerance, including out-of-roundness, shall be per ASTM D 1998.  
Fitting placement tolerance shall be +/- 1/2-in vertical and +/- 1 degree radial. 

 
2. Visual:  Inspect for foreign inclusions, air bubbles, pimples, crazing, cracking 

 
3. Hydrostatic test:  Following fabrication, the bottom tanks, including inlet and outlet 

fittings, shall be hydraulically tested with water by filling to the top sidewall for a 
minimum of 1 hour and inspected for leaks.  Following successful testing, the tank 
shall be emptied and cleaned prior to shipment. 

 
 
PART 3 - EXECUTION  
 
3.01  DELIVERY, STORAGE, AND HANDLING  

 
A.  The tank shall be shipped upright or lying down on their sides with blocks and slings to 

keep them from moving.  AVOID sharp objects on trailers.  
 
C. All fittings shall be installed and, if necessary, removed for shipping and shipped 

separately unless otherwise noted by the contractor. 
 

D. Upon arrival at the destination, inspect the tank(s) and accessories for damage in 
transit. If damage has occurred, Poly Processing Company shall be notified 
immediately. 

 
3.02  INSTALLATION 

 
A.  Install the tanks in strict accordance with manufacturer tank installation manual and 

shop drawings.  
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B. Installation will be inspected by manufacturer to verify system flexible connections, 

venting and fittings are properly installed. In addition to on-sight inspection tank 
system(s) to be reviewed using tank manual check list as supplied by manufacture as 
listed below.  

  
C. Manufacturer to provide 1 hour training session to prepare operators to service and 

maintain the tank system. Included in training session will be 2 paper and 2 electronic 
copies of the training manuals.  

  
D. Manufacturer’s trained technician to do an onsite inspection of installation.  Inspection 

will verify chemical application, plumbing connections, venting, and applicable ancillary 
equipment such as ladders, restraints, etc.  A verification of proper installation 
certificate will be supplied when equipment passes installation checklist.  

 
E. Tank manuals will comply with Specification 01730 consist of installation check lists, 

tank drawing(s) as built, fitting drawings referencing nozzle schedule on tank drawing, 
materials of construction, training manuals and recommended maintenance program.    

 
3.03  FIELD TESTING  
 

A. Tanks shall be hydro-tested for 24 hours prior to commissioning. 
 

END OF SECTION 
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PART 1:  GENERAL 
 
1.1 Scope of Work 
 

Furnish and install wastewater valve(s) as specified herein and as shown on plans. 
 
1.2 Related Specifications 
 

Item No. 510, “Pipe.” 
Item No. 511, “Water Valves.” 

 
1.3 Applicable Standards and Specifications 
 
 ANSI, AWWA C-500 (current), AWWA C-508 (current). 
 
1.4 Acceptable Manufacturers  
 

Acceptable manufacturer for eccentric plug valves shall be CLOW, Milliken, or Val-Maticor 
approved equal.  Check valves shall conform to SPL 123 and air release valves shall conform 
to SPL 462. 

 
1.5 Submittals 
 

A. Submittals 
 

Submit drawings, specifications, and other information as required to show the 
materials of construction, method of operation, recommended spare parts, laying 
length, and other critical dimensions. 

 
B. Operation and Maintenance Manuals 
 

The contractor shall submit the following information for approval by the Engineer 
and Owner prior to equipment start-up. 
 
1. Assembly, installation, alignment, adjustment, and checking instructions. 
2. Lubrication and maintenance instructions. 
3. Guide to “trouble shooting”. 
4. Parts list and predicted life for parts subject to wear.  Parts list should also list 

part numbers. 
5. Recommended spare parts list. 
6. Certified dimensional drawings. 
7. Sectional Drawings showing arrangement of internal components. 
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1.6 Warranty 
 

The valve Manufacturer is to warrant the valve for one year following final acceptance 
against faulty or inadequate design, improper assembly and erection, defective workmanship 
and materials, and leakage, breakage, or other failure.   
 

1.7 Manufacturer Services 
 

Not applicable. 
 
 
PART 2:  PRODUCT 
 
2.1 General 
 

Detailed in this specification are the design and construction of valves suitable for sewage 
service. 
 

2.2 Construction and Materials 
 

A. Eccentric Plug Valves 
 

Plug Valves shall be non-lubricated with resilient faced eccentric plug encapsulated 
with Buna N rubber, and have cast iron body and stainless steel seat rings.  Pressure 
rating shall be not less than 50 psi.  Valves shall have bolted bonnet with adjustable 
packing seals.  Valves 8 inches and larger shall have spur gear actuator with 
handwheels.  Components shall withstand without damage a pull of 200 pounds on 
the handwheel.  All gearing shall be totally enclosed.  Handwheels shall be cast iron.  
Valves shall be flanged with flange dimension facing and drilling conforming to 
ANSI B16.1. 

 
B. Check Valves 
 

Check valves shall be full flow body type with domed access cover and internal disk.  
Valve shall be constructed of cast iron with ANSI B16.1 Class 125 flanged ends.   

 
C. Air Release 
 

Air release valves shall be standard air release type.  The air release valve shall be 
able to be isolated from other piping by means of a bronze gate valve.  The top of the 
valve shall be fitted with flexible tubing which is easily removable for maintenance.  
The tubing should extend to the floor of the valve vault so that any discharge can 
drain into the valve vault. 
  

2.3 Functional Requirements 
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A. Discharge Valves  
 

1. The discharge line from each pump shall be fitted with a check valve and an 
eccentric plug valve, with the check valve on the pump side of the valve.  
When necessary, air release valve(s) shall be installed downstream of the 
valves. 

 
2. The station shall have one eccentric plug valve on its force main which will 

allow the station to be isolated from the force main.  
 

3. Both the suction and discharge piping shall be tapped with a 1/4-inch ball 
valve 

 
B.  Suction Valves  

 
An eccentric plug valve shall be installed on the suction side of the piping to the 
pump.  

 
C.  Sump Valves  

 
Each sump pump discharge line shall be equipped with two check valves and an 
eccentric plug valve. The plug valve shall be installed on the wet well side of the 
check valves. A union shall be installed in the sump piping between each sump pump 
and its check valves. Unions and valves shall be located out of sump for removal of 
pumps and maintenance. 
 
 

2.4 Tools, Spare Parts, and Accessories 
 

A. Tools 
Any special tools required for maintenance shall be provided. 

 
B. Spare Parts 

Any spare parts recommended by the manufacturer shall be provided. 
 
C. Hardware 

All hardware shall be stainless steel. 
  
 
 
 
 
PART 3:  EXECUTION 
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3.1 Factory Inspection and Testing 
 

Not applicable. 
 
3.2 Field Installation and Testing 
 

A. Field Installation 
 

All items furnished under this section shall be installed in accordance with 
manufacturer’s recommendations.  Items shall be installed with proper support and 
shall not carry any weight or adjacent piping. 

 
B. Field Testing 
 

All items shall be adjusted and tested for proper operations.  All shaft seals shall be 
checked for leakage and adjusted as required. 

 
3.3 Storage and Handling 
 

At all times Contractor shall take such precautions as may be necessary to properly protect all 
materials and equipment from damage from the time of delivery until the completion of the 
work. 

 
3.4 Equipment Protection and Restoration 

 
A. All equipment must be boxed, totally enclosed with plastic sheet covering and crated, 

or otherwise completely enclosed and protected during shipment, handling, and 
storage.   

 
B. All equipment shall be protected from exposure to the elements and shall be kept 

thoroughly dry at all times. 
 
C. Painted surfaces shall be protected against impact, abrasion, discoloration, and other 

damage during shipment. 
 
D. All painted surfaces which are damaged prior to acceptance of equipment shall be 

repainted to the satisfaction of the Engineer. 
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PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

B. Specifications throughout all Divisions of the Project Manual are directly applicable 
to this Section, and this Section is directly applicable to them. 

1.02 SUMMARY 

A. Provide all materials and labor for emergency shower and eye wash equipment, 
and associated piping, supports, valves, and accessories to provide complete, 
operable, and code compliant installation that is acceptable to the authorities 
having jurisdiction. 

B. Emergency shower and eye wash equipment addressed by this specification shall 
be installed within conditioned or ventilated spaces having ambient temperatures 
between 60 and 100 degrees Fahrenheit. 

1.03 REFERENCE STANDARDS 

A. The latest published edition of a reference shall be applicable to this Project 
unless identified by a specific edition date. 

B. All reference amendments adopted prior to the effective date of this Contract 
shall be applicable to this Project. 

C. All materials, installation and workmanship shall comply with the applicable 
requirements and standards addressed within the following references: 

1. 2009 Edition of the Uniform Plumbing Code. 

2. ANSI Standard: Comply with ANSI Z358.1-2004, "Emergency Eyewash and 
Shower Equipment." 

3. Texas Department of Licensing and Regulation, Texas Accessibility Standards 
of the Architectural Barriers Act, Article 9102, Texas Civil Statutes. 

4. Americans with Disabilities Act, 28 CFR Part 35 Nondiscrimination on the 
Basis of Disability in State and Local Government Services, Final Rule, as 
published in the Federal Register. 

5. ICC/ANSI A117.1, "Accessible and Usable Buildings and Facilities" relative to 
plumbing fixtures for people with disabilities. 

6. NSF Standard:  Comply with NSF 61, "Drinking Water System Components--
Health Effects," for fixture materials that will be in contact with potable water. 

1.04 QUALITY ASSURANCE 

A. All materials shall be new, undamaged, and free of rust.  Protect installed 
products and associated materials during progression of the construction period 
to avoid clogging with dirt, and debris and to prevent damage, rust, etc.  Remove 
dirt and debris as Work progresses. 
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B. Manufacturer Qualifications:  Company shall have minimum three (3) years 
documented experience specializing in manufacturing the products specified in 
this section. 

C. Installer Qualifications: Company shall have minimum three (3) years 
documented experience specializing in performing the Work of this Section.  
Installation of plumbing systems shall be performed by individuals licensed by the 
Texas State Board of Plumbing Examiners as a Journeyman or Master Plumber.  
Installation may be performed by Apprentice Plumbers provided they are 
registered with the Texas State Board of Plumbing examiners and under direct 
supervision of a licensed plumber.  All installation shall be supervised by a 
licensed Master Plumber. 

1.05 SUBMITTALS 

A. Product Data: 

1. Provide Code and Standards compliance, component dimensions, service sizes 
and finishes. 

B. Record Documents: 

1. Record actual locations of supply isolation valves, emergency shower and eye 
wash equipment installed. 

2. Provide full written description of manufacturer’s warranty. 

3. Manufacturer’s Installation Instructions: Indicate assembly and support 
requirements, adjustment and testing procedures. 

C. Operation and Maintenance Data: 

1. Include installation instructions, exploded assembly views, servicing 
requirements, inspection data, installation instructions, spare parts lists, 
replacement part numbers and availability, location and contact numbers of 
service depot, for all components installed. 

2. Include cleaning, testing and adjustment procedures for all components 
installed. 

1.06 DELIVERY, STORAGE AND HANDLING  

A. Accept equipment and materials on Site in shipping containers and maintain in 
place until installation. 

B. Protect installed equipment from damage and/or entry of foreign materials by 
temporary covers during the construction phase of this Project. 

C. Do not allow use of installed equipment for any reason, other than testing, during 
the construction phase of this Project. 

D. Protect all materials before and after installation from exposure to rain, freezing 
temperatures and direct sunlight. 

1.07 EXTRA MATERIALS  

A. Provide manufacturer’s drench shower tester for each emergency shower 
installed. 
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PART 2 - PRODUCTS  

2.01 GENERAL  

A. All materials shall meet or exceed all applicable referenced standards, federal, 
state and local requirements, and conform to codes and ordinances of authorities 
having jurisdiction.  

B. Provide emergency equipment as indicated and scheduled on the Contract 
Drawings and as specified herein. 

C. Pressure ratings of equipment and related accessories shall be suitable for the 
anticipated system pressures in which they are installed. 

D. Equipment and components of same type shall be product of one (1) 
manufacturer. 

E. All emergency equipment shall meet American with Disabilities Act (ADA) 
accessibility requirements for activation of controls and height of eye/face outlets 
with the following exceptions: 

1. Equipment within boiler rooms or central plants. 

2. Eye/face outlets located in countertops that are not required to be accessible. 

F. Emergency equipment activation devices shall be designed so that the flushing 
water remains on without requiring the use of the operator's hands.  The valve 
shall be designed to remain activated until intentionally shut off. 

G. Shower head flow rate shall be 20 gallons per minute at a minimum 30 pounds 
per square inch water pressure. 

H. Eye Wash unit shall provide flushing fluid at 0.4 gallons per minute at a minimum 
30 pounds per square inch water pressure. 

I. Face Wash unit shall provide flushing fluid at 3 gallons per minute at a minimum 
30 pounds per square inch water pressure. 

2.02 ACCEPTABLE MANUFACTURERS: 

A. Water Saver 

B. Bradley 

C. Haws 

D. Speakman 

E. Guardian 
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2.03 COMBINATION EMERGENCY SHOWER AND EYE/FACE WASH: 

A. Barrier-free design with coated galvanized steel piping; 10 inch diameter yellow 
impact-resistant plastic shower head;  Chrome-plated brass 1 inch IPS stay-open 
ball-type shower valve operated by stainless steel pull rod having triangular 
handle;  10 inch diameter stainless steel eye wash bowl; chrome-plated brass 
spray head assembly with twin, soft flow, eye wash heads and protective spray 
head covers;  integral flow control capable of maintaining uniform flow under 
varying water supply conditions from 30-90 psig;  Chrome-plated ½ inch IPS 
stay-open ball-type eye wash valve hand operated by a large, highly visible 
safety yellow PVC push handle;  chrome-plated circular face spray ring;  universal 
identification sign;  inspection tag, and 1-1/4 inch water supply connection. 

B. Combination emergency shower and eye/face wash units shall be Bradley Model 
S19-310BF or approved equal by an acceptable manufacturer listed herein. 

2.04 EYE/FACE WASH: 

A. Barrier-free design with stainless steel 10 inch diameter bowl; stainless steel 
wrap-around skirt;  chrome-plated brass spray head assembly with twin, soft 
flow, eye wash heads and protective spray head covers;  integral flow control 
capable of maintaining uniform flow under varying water supply conditions from 
30-90 psig;  Chrome-plated 1/2 inch IPS stay-open ball-type eye wash valve 
hand operated by a large, stainless steel push handle;  chrome-plated circular 
face spray ring;  chrome plated brass pipe and fittings;  dome type strainer;  1-
1/4 inch drain fitting, wall tube and trap;  universal identification sign;  
inspection tag, and 1/2 inch water supply connection. 

B. Wall mounted bowl type eye/face wash units shall be Bradley Model S19-220BF 
or approved equal by an acceptable manufacturer listed herein. 

PART 3 - EXECUTION  

3.01 PREPARATION  

A. Examine roughing-in for plumbing piping systems to verify actual locations of 
piping connections prior to installation of emergency equipment.  Proceed with 
installation only after unsatisfactory conditions have been corrected. 

B. Coordinate location of emergency equipment with General Contractor to allow 
identification of required clear floor space area for emergency shower access. 

C. Coordinate location of counter mounted emergency eyewash and eye/face wash 
fixture with General Contractor for proper drilling/cutting of casework to allow 
drenching water to spill into sink. 

3.02 INSTALLATION 

A. Installation shall meet or exceed all applicable federal, state and local 
requirements, referenced standards and conform to codes and ordinances of 
authorities having jurisdiction. 

B. All installation shall be in accordance with manufacturer’s published 
recommendations. 

C. Install in emergency shower, eyewash and eye/face wash equipment in 
accordance with manufacturer’s published instructions. 
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D. Locate emergency equipment on a level surface area for user. 

E. Safety drenching equipment shall not be located within eighteen (18) inches of 
electrical apparatus, telephones, thermostats, or power outlets. 

F. Emergency shower heads shall be positioned 82 inches – 96 inches from floor.  
The center of the spray pattern shall be located at least 16 inches from wall or 
nearest obstruction. 

G. Emergency eyewash nozzles shall be positioned 33 inches- 45 inches from floor 
and at least 6" from wall or nearest obstruction. 

H. Connect potable water supply having a temperature between 60 degrees F. and 
100 degrees F. to emergency equipment.  Potable water supply shall be capable 
of supplying adequate flushing to meet requirements of reference standards. 

I. Provide hydraulic shock absorbers in water supply lines to each emergency 
shower.  Locate and size in accordance with PDI-WH-201 Standard and 
manufacturer’s published recommendations. 

J. Provide and accessible ball type shutoff valve in individual water supply line 
serving safety drenching equipment.  Valves shall be labeled for identification and 
locked in the open position. 

K. Provide and install stainless steel escutcheons on piping wall and ceiling 
penetrations in exposed, finished locations. 

L. Coordinate with General Contractor for location and installation of emergency 
equipment identification signage and inspection tags. 

3.03 TESTING  

A. Adjust or replace fixture flow regulators for proper flow. 

B. After plumbing connections have been made, test for compliance with 
requirements.  Verify ability to achieve required flows and temperatures. 

C. Report test results in writing. 

END OF SECTION 
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PART 1 GENERAL 

1.01 WORK INCLUDED 

A. The work includes, but is not limited to, the following principal systems and 
equipment: 

1. 120/208-Volt System.

2. 480-System.

3. Motors.

4. Motor Control Centers.

5. Panelboards.

6. Conduit and Raceways.

7. Transformers.

8. Lighting fixtures and lamps.

9. Grounding and Lightning Protection.

10. Conductors.

11. Miscellaneous Controls and Equipment.

1.02 REFERENCE STANDARDS 

A. Perform work, furnish and install materials and equipment in full accordance with the 
latest issue of the applicable rules, regulations, requirements, and specifications of the 
following: 

1. Local laws and ordinances.

2. State and Federal Laws.

3. National Electrical Code (NEC).

4. State Fire Marshal.

5. Underwriters' Laboratories (UL).

6. National Electrical Safety Code (NESC).

7. American National Standards Institute (ANSI).

8. National Electrical Manufacturer's Association (NEMA).

9. National Electrical CONTRACTOR's Association (NECA) Standard of Installation.

10. Institute of Electrical and Electronics Engineers (IEEE).

11. Insulated Cable Engineers Association (ICEA).

12. Occupational Safety and Health Act (OSHA).

13. International Electrical Testing Association (NETA).

14. American Society for Testing and Materials (ASTM).

15. National Fire Protection Association (NFPA).

16. American Concrete Institute (ACI).

17. International Building Code (IBC).

18. Insulated Power Cable Engineers Association (IPCEA).

19. Association Edison Illuminating Company (AEIC).
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B. Wherever the requirements of the Specifications or Drawings exceed those of the 
above items, the requirements of the Specifications or Drawings govern. Code 
compliance is mandatory. 

C. Product Quality: All electrical items shall be new and unused. Items such as cables, 
transformers, motors, control centers, etc., shall be newly manufactured for this 
project. Proof of purchase documents shall be provided upon request. Utilize products 
of a single Manufacturer for each item. 

1.03 CONTRACT DOCUMENTS 

A. Intent: 

1. The intent of the contract drawings or Plans is to establish the types of systems
and functions, but not to set forth each item essential to the functioning of the
system.

2. Electrical drawings are generally diagrammatic and show approximate location
and extent of work.

3. Install the work complete, including minor details necessary to perform the
function indicated.

4. In case of doubt as to work intended, or if amplification or clarification is needed,
request instructions from the Engineer.

5. It is also the intent of these Contract Documents for the electrical and process
system Contractor to coordinate with each other in order to provide a complete
and workable system with all wiring, conduit and accessories required which may
not be shown on the Plans.

B. Discrepancies: 

1. Review pertinent drawings and adjust the work to conditions shown.

2. Where discrepancies occur between Plans, Specifications, and actual field
conditions, immediately notify the Engineer for his interpretation.

3. Dimensions on electrical drawings shall be verified with structural, architectural
and mechanical drawings.

C. Outlet and Equipment Locations: 

1. Coordinate the actual locations of electrical outlets and equipment with building
features and mechanical equipment as indicated on architectural, structural and
mechanical drawings.

2. Review with the Engineer any proposed changes in outlet or equipment location.

3. Relocation of outlets before installation, up to 10 feet from the position indicated,
may be directed by Owner without additional cost.

4. Remove and relocate outlets placed in an unsuitable location, when so requested
by the Engineer.

1.04 REGULATIONS AND PERMITS 

A. Regulations: Work, materials and equipment must comply with the latest rules and 
regulations of the following: 

1. National Electrical Code (NEC).

2. National Electrical Safety Code (NESC).
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3. National Fire Protection Association (NFPA70E)

4. Occupational Safety and Health Act (OSHA).

5. State and federal codes, ordinances and regulations.

6. Local Electrical Code.

B. Discrepancies: 

1. The Plans and Specifications are intended to comply with listed codes, ordinances,
regulations and standards.

2. Where discrepancies occur, immediately notify the Engineer in writing and ask for
an interpretation.

3. Should installed materials or workmanship fail to comply, the Contractor is
responsible for correcting the improper installation.

4. Additionally, where sizes, capacities, or other such features are required in excess
of minimum code or standards requirement, provide those specified or shown.

C. Permits: Obtain certificates of inspection and other permits required as a part of the 
work. 

1.05 CONTRACTOR QUALIFICATIONS 

A. An acceptable Contractor for the work under this division must have personnel with 
experience, training, and skill to provide a practical working system. The Contractor 
shall have previous water and wastewater experience with at least 5 years in business. 

1. The Contractor shall be required to furnish acceptable evidence of having installed
not less than three systems of size and type comparable to this project.

2. The systems must have served satisfactorily for not less than 3 years.

3. The superintendent must have had experience in installing not less than three
systems.

4. The Contractor shall submit qualifications of his firm and resumes of his personnel
who will work on this project.

5. Contractor shall have performed a minimum of three similar projects.

1.06 GENERAL REQUIREMENTS FOR WORKMANSHIP, EQUIPMENT AND MATERIALS 

A. All electrical work shall be performed by workmen skilled in the electrical trade and 
licensed for the work by the local authority. (Licensed by the State of Texas) 

B. A licensed Master Electrician will be required for the issuance of a building permit for 
constructing, installing, altering, maintaining, repairing, or replacing any electrical 
wiring, apparatus, or equipment on any voltage level. A licensed Master Electrician or 
a licensed Journeyman Electrician holding a current license in the State of Texas is 
required to be on the job site during the performance of any electrical work. Master 
Electrician shall spend minimum of 2 hrs per week at the job site reviewing work 
completed.  

C. All cable splicing and termination methods and materials shall be of the type 
recommended by the splicing materials Manufacturer for the cable to be spliced, and 
shall be approved by the Engineer prior to installation. 

D. All materials and equipment shall be installed in accordance with the approved 
recommendations of the Manufacturer, the best practices of the trade, and in 
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conformance with the Contract Documents. The Contractor shall promptly notify the 
Owner in writing of any conflict between any requirements of the Contract Documents 
and Manufacturer's directions, and shall obtain written instructions from the Owner 
before proceeding with the work. Should the Contractor perform any work that does 
not comply with the Manufacturer's directions or such written instructions from the 
Owner, he shall bear all costs arising in correcting deficiencies. 

E. All equipment and materials shall be new, unless specifically noted otherwise, and 
shall bear the Manufacturer's name, trademark and ASME, UL, and/or other labels in 
every case where a standard has been established for the particular item. Equipment 
shall be the latest approved design of a standard product of a Manufacturer regularly 
engaged in the production of the required type of equipment, and shall be supported 
by a service organization that is, in the opinion of the Owner, reasonably convenient 
to the site. 

F. It is the responsibility of the Contractor to insure that items furnished fit the space 
available with adequate room for proper operation and maintenance. He shall make 
measurements to ascertain space requirements, including those for connections, and 
shall furnish and install such sizes and shapes of equipment that, in the final 
inspection, will suit the true intent and meaning of the Plans, Specifications and 
Contract Documents. 

G. The Contractor shall furnish and install all equipment, accessories, connections and 
incidental items necessary to complete the work, ready for use and operation by the 
Engineer/Owner. 

H. When the Engineer/Owner has reviewed equipment submittals and given instructions 
to proceed with the installation of items of equipment that require arrangements or 
connections different from those shown on the drawings, it shall be the responsibility 
of the Contractor to install the equipment to operate properly and in accordance with 
the intent of the Plans and Specifications, and he shall provide any additional 
equipment and materials that may be required. The Contractor shall be responsible for 
the proper location of roughing-in and connections by other trades. All changes shall 
be made at no increase in the Contract Amount or additional costs to other trades. 

I. The Contractor shall support the installation of all equipment, plumb, rigid and true to 
line. The Contractor shall determine how equipment, fixtures, conduit, etc., are to be 
installed, and shall provide foundations, bolts, inserts, stands, hangers, brackets and 
accessories for proper support whether or not shown on the drawings. 

1.07 SHOP DRAWINGS AND PRODUCT DATA 

A. Data Required: 

1. Submit shop drawings, product data and all other required information as
specified in Division 1. Submittals are required on all products and items to be
installed on this project.

2. Submittal data must show Manufacturer's name, published ratings or capacity
data, detailed equipment drawing for fabricated items, panel diagrams, wiring
diagrams, installation instructions and other pertinent data.
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3. Where literature is submitted covering a group or series of similar items, the
applicable items must be clearly indicated. Mark through items not being provided
and clearly identify all options being provided.

4. Do not combine submittal for multiple Specifications Sections.

B. Submittal Items: Submittals are required for all equipment and materials to be used 
on this project. Submittals shall be complete with all pertinent information and 
installation details. Assume all costs and liabilities which may result from the ordering 
of any material or equipment prior to the review of the shop drawings or submittals, 
and no work shall be done until the shop drawings or submittals have been reviewed. 
In case of correction or rejection, resubmit until such time as they are accepted by the 
Owner's Representative, and such procedures will not be cause for delay 

C. Terminal Connection Diagrams: 

1. Submit terminal connection diagrams for approval prior to any wire installation.

2. Submit finalized terminal connection diagrams at the end of the Contract.

3. All Manufacturers named are a basis as a standard of quality and substitutions of
any equal product will be considered for acceptance. The judgment of equality of
product substitution shall be made by the Engineer.

1.08 SYSTEM RESPONSIBILITY 

A. The Contractor shall be responsible for: 

1. Complete systems in accordance with the intent of these Contract Documents.

2. Coordinating the details of facility equipment and construction for all Specification
Divisions which affect the work covered under Division 16, Electrical.

3. Furnishing and installing incidental items not actually shown or specified, but
which are required by good practice to provide complete functional systems.

4. Coordinate the work with the instrumentation Contractor.

a. The Instrument Contractor shall furnish and install the primary and secondary
instruments.

b. The conduit and wiring to and from the instruments shall be furnished and
installed by the Electrical Contractor. Termination in the instrument shall be
by the Instrument Contractor.

c. All terminations in the control panel shall be by the Instrument Contractor.

d. The Electrical Contractor shall provide termination drawings for the
instrumentation Contractor.

e. The equipment pad for the control panels, consoles and instrument panels
shall be furnished by the Electrical Contractor.

f. The Electrical Contractor shall coordinate the testing of the electrical system
being furnished. He shall be responsible for the equipment he is supplying.

g. The Electrical Contractor shall be present at the time of the instrument
system testing and start-up. He shall be responsible to coordinate the testing
of the facility with the Instrument Contractor, Engineer, and Owner.

h. The Electrical Contractor shall coordinate the interface requirement between
each starter and control panel furnished under this Contract with the
Instrument Contractor.
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B. Electrical plan drawings show only general locations of equipment, devices, and 
raceway, unless specifically dimensioned. The Contractor shall be responsible for the 
proper routing of raceway, subject to the approval of the Engineer. 

C. Submit to the Engineer in writing details of any necessary, proposed departures from 
these Contract Documents, and the reasons therefore. Submit such request as soon as 
practicable, and within ten (10) days after award of the Contract. Make no such 
departures without written approval of the Engineer. 

D. Dimensions on electrical drawings shall be verified with structural, architectural, and 
mechanical drawings. 

E. Where the Contractor is submitting a packaged system, Contractor shall meet the 
requirements of electrical specifications (16000). This includes field cables, 
conductors, labeling, relays, terminal blocks, conduits, junction boxes, circuit breakers, 
combination starters, pushbuttons, pilot lights, and motors. Deviations shall not be 
accepted, unless approved in writing in advance. Control centers and special control 
cabinets wired to terminal blocks shall include the Manufacturer's standard quality, 
unless specifically mentioned to the contrary on the drawings or in the specifications.  

F. Maintain continuity of electric service to functioning portions of the process or 
buildings during hours they are normally in use. Temporary outages will be permitted 
during cutover work at such times and places as can be prearranged with the Owner’s 
designated Representative. Give the owner a minimum of one weeks notice prior to 
any shutdowns. Such outages shall be kept to a minimum number and minimum 
length of time. Make no outages without prior written authorization of the Engineer. 
Include costs for temporary wiring and overtime work required in the Contract price. 
Remove temporary wiring at the completion of the work. The Contractor shall be 
responsible to provide and pay for temporary power to any facility during construction 
to facilitate the new construction. If generator is needed Contractor shall be 
responsible for all the cost associated with, including fuel. 

G. Unless shown in detail, the drawings are diagrammatic and do not necessarily give 
exact details as to elevations and routing of raceways, nor do they show all offsets 
and fittings; nevertheless, install the raceway system to conform to the structural and 
mechanical conditions of the construction. 

H. Cabling inside equipment shall be carefully routed, trained, and laced. Placing cables 
so that they obstruct equipment devices is not acceptable. 

PART 2 PRODUCTS 

2.01 PRODUCT REQUIREMENTS 

A. Condition: Materials and equipment provided under these Specifications must be new 
products of Manufacturers regularly engaged in production of such equipment. Provide 
the Manufacturer’s latest standard design for the type of equipment specified. 

B. NEC and UL: Products must conform to requirements of the National Electrical Code. 
Where Underwriters' Laboratories have set standards, listed products, and issued 
labels, products used must be listed and labeled by UL. 

C. NEMA and IEC: Only NEMA rated equipment is acceptable. IEC or dual rated 
NEMA/IEC equipment are not acceptable. 
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D. Space Limitations: Equipment selected must conform to the buildings features and 
must be coordinated with them. Do not provide equipment that will not suit 
arrangement and space limitations. 

E. Factory Finish: Equipment must be delivered with a hard surface, factory-applied finish 
so that no additional field painting is required. 

F. Field Installation: All field installed equipment, conduit, etc., shall require Type 316 
stainless steel nuts, bolts, washers, metal framing and supports, and other items as 
indicated on the Plans. 

G. Seismic Design: All electrical equipment to be designed in accordance with/IBC-2006 & 
ASCE 7-05 code for Seismic Design. 

PART 3 EXECUTION 

3.01 PROTECTION OF EQUIPMENT 

A. Moisture: 

1. During construction, provide heaters to protect switchgear, transformers, motors,
control equipment, and other items from moisture absorption and corrosion.

2. Apply protection immediately on receiving the products and provide continuous
protection.

3. Store all equipment indoors in dry, well ventilated and heated space.

B. Clean: Keep products clean by elevating above ground or floor and by using suitable 
coverings. 

C. Damage: Take such precautions as are necessary to protect apparatus and materials 
from damage. Failure to protect materials is sufficient cause for rejection of the 
apparatus or material in question. 

D. Finish: Protect factory finish from damage during construction operations and until 
final acceptance of the project. 

E. Protect Equipment per the Manufacturer’s requirements. 

3.02 INSTALLATION 

A. Cooperation with Other Trades: 

1. Cooperation with trades of adjacent, related or affected materials or operations,
and of trades performing continuations of this work under subsequent contracts,
is considered a part of this work in order to effect timely and accurate placing of
work and to bring together, in proper and correct sequence, the work of such
trades.

2. Coordinate equipment layout in sufficient time to be coordinated with work of
others, provide drawings and layout work showing exact size and location of
sleeves, openings or inserts for electrical equipment in slabs, walls, partitions and
chases.

B. Workmanship: Work must be performed by workmen skilled in their trade. The 
installation must be complete whether the work is concealed or exposed. 

C. Concrete Equipment Pads: 



SECTION 16010 

ELECTRICAL GENERAL PROVISIONS 

COA,AW,FE - 9/16/2014      16010-8      9/16/2014 

 ELECTRICAL GENERAL PROVISIONS 

1. Install minimal 4-inch-thick concrete housekeeping pads with chamfered edges for
indoor and outdoor floor mounted equipment.

2. Pour pads on roughened floor slabs, sized so that outer edges extend a minimum
of 3 inches beyond indoor equipment.

3. Exterior pads shall extend one foot beyond the equipment, including cooling fins.

4. Trowel pads smooth and chamfer edges to a 1-inch bevel.

5. Provide dowels in slab, and rebar between the dowels.

6. Pads must drain away from the equipment.

7. Secure equipment to pads as recommended by the Manufacturer.

8. Follow structural detail where applicable.

D. Setting of Equipment: 

1. Equipment must be leveled and set plumb.

2. Stainless Steel 316 enclosures mounted against a wall must be separated from
the wall not less than 1/2-inch by means of corrosion resistant 316 Stainless Steel
spacers or by 3- inches of air for freestanding units.  Mount on shallow 316
Stainless Steel unistrut.

3. Stainless Steel 316 bolts, nuts and washers to anchor the equipment.

E. Sealing of Equipment: 

1. Permanently seal outdoor equipment at the base using concrete grout.

2. Seal or screen openings into equipment to prevent entrance of animals, birds and
insects.

3. Use stainless steel mesh with openings not larger than 1/16-inch squares for
screened openings.

4. Seal small cracks and openings from the inside with silicone sealing compound.

F. Concealed Work: Conceal electrical work in walls, floors, chases, under floors, 
underground and above ceilings except: 

1. Where shown or specified to be exposed. Exposed is understood to mean open to
view.

2. Where exposure is necessary to the proper function.

3. Where size of materials and equipment precludes concealment.

3.03 TESTING 

A. Test Conditions: 

1. Place circuits and equipment into service under normal conditions, collectively and
separately, as may be necessary to determine satisfactory operation.

2. Perform specified tests in the presence of the Engineer, as specified in Division 1 -
General Provisions and 16 - Electrical.

3. Furnish all instruments, wiring, equipment, and personnel required for conducting
tests. Engage the services of an independent contractor if required. Test
equipment shall be calibrated within the last 6 months.

4. Demonstrate that the equipment operates in accordance with requirements of the
plans and specifications.
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5. No process equipment is to be operated until any associated HVAC equipment and
auxiliary equipment is operational.

B. Test Dates: Schedule final acceptance tests sufficiently in advance of the Contract 
completion date to permit completion of any necessary adjustment or alterations 
within the number of days allotted for completion of the Contract. 

C. Retests: Conduct retests as directed by the Engineer of such time duration as may be 
necessary to assure proper functioning of adjusted or altered parts or items of 
equipment. Any resultant delay as a result of such necessary retests does not relieve 
the Contractor of his responsibility under this contract. Provide notice to Engineer and 
Owner of testing 30-days prior to testing. 

3.04 PROJECT RECORD DOCUMENTS 

A. Preparation: 

1. At the job site, maintain a set of white prints of the contract drawings.

2. At the job site, maintain a set of equipment terminal connection diagrams.

3. On the prints, record field changes and diagrams of those portions of work in
which actual construction is at variance with the contract drawings.

4. Mark the drawings with a colored pencil. Record installed feeder conduits,
dimensioning the exact location and elevation of the conduit.

B. Delivery: Deliver record drawings to the Engineer in the number and manner specified 
in Division 1 - General Requirements.  

3.05 CUTTING AND PATCHING 

A. Lay out work carefully in advance. Do not cut or notch any structural member or 
building surface without specific approval of the Engineer. Carefully carry out any 
cutting, channeling, chasing, or drilling of floors, walls, partitions, ceilings, paving, or 
other surfaces required for the installation, support, or anchorage of conduit, 
raceways, or other electrical materials and equipment. Following such work, restore 
surfaces neatly to original condition. 

3.06 LOAD BALANCE 

A. The Drawings and Specifications indicate circuiting to electrical loads and distribution 
equipment. Balance electrical load between phases as nearly as possible on 
switchboards, panelboards, motor control centers, etc. 

3.07 MOTOR ROTATION 

A. Before and after final service connections are made, check and correct as necessary 
the rotation of motors. 

B. Coordinate rotation checks with the Engineer and the Contractor responsible for the 
driven equipment. Submit a written report to the Engineer for each motor verifying 
that rotation has been checked and corrected. 
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3.08 CLEANING AND TOUCH-UP PAINTING 

A. Touch up scratches, scrapes, or chips in interior and exterior surfaces of devices and 
equipment with finishes matching as nearly as possible the type, color, consistency, 
and type of surface of the original finish. If extensive damage is done to equipment 
paint surfaces, refinish the entire equipment in a manner that provides finish equal to 
or better than the factory finish, and that meets the requirements of the Specifications 
and is acceptable to the Engineer. 

B. Remove all temporary labels, dirt, paint, grease and stains from all exposed 
equipment. Upon completion of work, clean equipment and the entire installation so 
as to present a first class job suitable for occupancy. No loose parts or scraps of 
equipment shall be left on the premises. 

C. All temporary wiring, wiring devices and associated equipment shall be removed upon 
completion of the project. 

END OF SECTION 



SECTION 16011 

IDENTIFICATIONS 

COA,AW,FE – 9/16/2014 16011-1 9/16/2014 
IDENTIFICATIONS 

PART 1 GENERAL 

1.01 WORK INCLUDED 

A. Furnish and install tags/nameplate on all equipment, devices, instruments, J-boxes, 
Panelboards and conductors marking as indicated on the drawings and specified 
herein. Major equipment, other than conduit system, shall be furnished with 
nameplates in accordance with their individual specifications. 

PART 2 PRODUCTS 

2.01 WIRE MARKERS 

A. Wire markers shall be as specified in specification section S16205 “Wire Tagging” 

2.02 NAMEPLATES 

A. Nameplates: 

1. Externally mark electrical equipment by means of suitable nameplates identifying
each and the equipment served.

2. Provide each piece of equipment with a white phenolic nameplate with 3/16-inch
high black lettering secured to front of equipment.

3. Supply blank nameplates for spare units and used spaces.

4. Actual nameplate legend, which may consist of up to three lines, will be provided
to the Engineer on submittals.

B. Nameplate Fasteners: Fasten nameplates to equipment only by means of appropriate 
316 SS screws and gasket. Stick-ons or adhesives will not be allowed. 

C. Nameplate Information: In general, the following information is to be provided for the 
types of electrical equipment as listed. 

1. Switchgear, Motor Control Centers and Distribution Panelboards: On the mains,
identify the piece of equipment, the source, and voltage characteristics, i.e., 480V,
3PH, 3W, etc. For each branch circuit protective device, identify the load served
and the primary side circuit number.

2. Transformers: Identify the service source and load served.

3. Panelboards: Identify the service source, Panelboard designation and voltage
characteristics.

D. Panelboards: 

1. Prepare a neatly typed circuit directory behind clear heat-resistant plastic for each
panel board.

2. Identify circuits by equipment served and by room numbers, where room
numbers exist.

3. Use equipment names and room numbers selected by the Engineer; names and
numbers may be different from those shown on plans.

4. Indicate spares and spaces with light, erasable pencil markings.

5. Provide a final set of the panel schedule in the O&M manuals.
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6. Provide a CD with the file for each Panelboard to the Owner with the O&M
manual.

E. Boxes, Small Equipment: 

1. Pull boxes, J-boxes and similar items shall be marked with Nameplates.

F. Wall Switches: Engrave the switch plate of the switch with the function of the switch. 

2.03 POWER OUTLETS, SWITCHES, AND PILOT DEVICES 

A. Mark power outlets with voltage, phase, panel name, and circuit number. 

B. Identify all wall switches, disconnect switches, etc. with nametags, circuits served, and 
panel origin, list to be approved by Engineer/Owner. 

C. Identify all push-button stations with their functions and equipment served. 

PART 3 EXECUTION 

3.01 FURNISH AND INSTALL NAMEPLATES/TAGS 

A. Furnish and install nameplates for all Panelboards, motor starters, motor control 
center cubicles, disconnect switches, instrument panels, dry type transformers and 
control stations. 

B. Engrave the equipment designation, (e.g., "Starter Pump P1"), on nameplates in 3/16-
inch black letters on white background of laminated phenolic unless specified 
otherwise in the equipment section. Securely fasten nameplates using stainless steel 
316 sheet metal screws or rivets; or contact cement if enclosure is sealed. All 
switches, indicating lights, pushbuttons, meters and parameter indicators on panels 
shall be clearly identified with its function or tag, as required. Identification list to be 
approved by plant personnel through the Engineer. 

C. Stainless Steel tags shall be used on instrument, motors and other devices, as 
applicable. The tags shall be affixed to the instrument with drive pins or stainless steel 
chain in such a manner that it does not need to be removed to install the instrument. 
Motors shall carry the tag assigned to its driven equipment. 

END OF SECTION 
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PART 1 GENERAL 

1.01 REFERENCES 

A. The following is a list of standards which may be referenced in this section: 

1. American National Standards Institute (ANSI).

2. Institute of Electrical and Electronics Engineers, Inc. (IEEE):

a. C57.12.00, Standard General Requirements for Liquid-Immersed

Distribution, Power, and Regulating Transformers.

b. 242, Recommended Practice for Protection and Coordination of

Industrial and Commercial Power Systems.

c. 399, Recommended Practice for Industrial and Commercial Power

System Analysis.

d. 1584, Guide for Performing Arc Flash Hazard Calculations.

3. National Electrical Manufacturers Association (NEMA): Z535.4,

Product Safety Signs and Labels.

4. National Fire Protection Association (NFPA):

a. 70, National Electrical Code (NEC).

b. 70E, Standard for Electrical Safety in the Workplace.

5. Occupational Safety and Health Standards (OSHA): 29 CFR, Part 1910

Subpart S, Electrical.

1.02 SUBMITTALS 

A. Action Submittals: 

1. Short circuit study.

2. Protective Device Coordination Study: Submit within 90 days after

approval of short circuit study.

3. Harmonic study.

4. Arc flash study.

5. Arc flash warning labels.

1.03 QUALITY ASSURANCE 

A. Short circuit and protective device coordination and arc flash studies shall be 

prepared by a TX PE from manufacturer furnishing switchboard and

equipment for incoming service. 
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1.04 SEQUENCING AND SCHEDULING 

A. Initial complete short circuit study shall be submitted and reviewed before 

Engineer will review Shop Drawings for switchboard and equipment for 

incoming service equipment. 

B. Initial complete protective device coordination and arc flash studies shall be 

submitted within 90 days after approval of initial short circuit study. 

C. Revised short circuit, protective device coordination, and arc flash studies, 

and arc flash labels shall be submitted 10 days before energizing electrical 

equipment. 

D. Final short circuit, protective device coordination, harmonic, and arc flash 

studies shall be completed prior to Project Substantial Completion. Final 

version of study shall include as-installed equipment, materials, and parameter 

data or settings entered into equipment based on study. 

E. Submit final arc flash labels described herein and in compliance with 

NEMA Z535.4 prior to Project Substantial Completion. 

1.05 GENERAL 

A. Equipment and component titles used in the studies shall be identical to 

equipment and component titles shown on Drawings. 

B. Perform studies using one of the following electrical engineering software 

packages: 

1. SKM Power Tools for Windows.

2. ETAP.

3. EDSA.

C. Perform complete fault calculations for each proposed new service. 

D. Utilize proposed and existing load data for the study obtained from Contract 

Documents provided by Engineer and Owner. 

E. Existing System and Equipment: 

1. Extent of the existing system to be included in the study is limited to

system elements that affect the new system and equipment.

2. Include fault contribution of existing motors and equipment in the study.

3. Include impedance elements that affect new system and equipment.

4. Include protective devices in series with new equipment.
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F. Device coordination time-current curves for low voltage distribution system; 

include individual protective device time-current characteristics. 

1.06 SHORT CIRCUIT STUDY 

A. General: 

1. Prepare in accordance with IEEE 399, by Texas PE.

2. Use cable impedances based on copper conductors, except where

aluminum conductors are specified or shown.

3. Use bus impedances based on copper bus bars, except where aluminum

bus bars are specified or shown.

4. Use cable and bus resistances calculated at 25 degrees C.

5. Use medium voltage cable reactances based on use of typical

dimensions of shielded cables with 133 percent insulation levels.

6. Use 600-volt cable reactances based on use of typical dimensions of

THHN/THWN conductors.

7. Use transformer impedances 92.5 percent of “nominal” impedance

based on tolerances specified in IEEE C57.12.00.

B. Provide: 

1. Calculation methods and assumptions.

2. Typical calculation.

3. Tabulations of calculated quantities.

4. Results, conclusions, and recommendations.

5. Selected base per unit quantities.

6. One-line diagrams.

7. Source impedance data, including electric utility system and motor fault

contribution characteristics.

8. Impedance diagrams.

9. Zero-sequence impedance diagrams.

C. Calculate short circuit interrupting and momentary (when applicable) duties 

for an assumed three-phase bolted fault at each: 

1. Electric utility’s supply termination point.

2. Low voltage switchboards.

3. Motor control centers.

4. Branch circuit panelboards.

5. Future load contributions as shown on one-line diagram.

D. Provide bolted line-to-ground fault current study for areas as defined for 

three-phase bolted fault short circuit study. 
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E. Provide bolted line-to-line fault current study for areas as defined for three-

phase bolted fault short circuit study. 

F. Verify: 

1. Equipment and protective devices are applied within their ratings.

2. Adequacy of switchboard bus bars to withstand short circuit stresses.

3. Cable and busway sizes for ability to withstand short circuit heating, in

addition to normal load currents.

G. Tabulations: 

1. General Data:

a. Short circuit reactances of rotating machines.

b. Cable and conduit material data.

c. Bus data.

d. Transformer data.

e. Circuit resistance and reactance values.

2. Short Circuit Data:

a. Fault impedances.

b. X to R ratios.

c. Asymmetry factors.

d. Motor contributions.

e. Short circuit kVA.

f. Symmetrical and asymmetrical fault currents.

3. Equipment Evaluation:

a. Equipment bus bracing, equipment short circuit rating,

transformer, cable, busway.

b. Maximum fault current available.

H. Written Summary: 

1. Scope of studies performed.

2. Explanation of bus and branch numbering system.

3. Prevailing conditions.

4. Selected equipment deficiencies.

5. Results of short circuit study.

6. Comments or suggestions.

I. Suggest changes and additions to equipment rating and/or characteristics. 

J. Notify Owner in writing of existing circuit protective devices improperly rated 

for new fault conditions. 

K. Revise data for “as-installed” condition. 
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1.07 PROTECTIVE DEVICE COORDINATION STUDY 

A. General: 

1. Prepare in accordance with IEEE 242.

2. Proposed protective device coordination time-current curves for

distribution system, graphically displayed on conventional log-log curve

sheets.

a. Provide separate curve sheets for phase and ground fault

coordination for each scenario.

b. Each curve sheet to have title and one-line diagram that applies to

specific portion of system associated with time-current curves on

that sheet. Limit number of devices shown to four to six.

c. Identify device associated with each curve by manufacturer type,

function, and, if applicable, recommended tap, time delay,

instantaneous and other settings recommended.

d. Terminate device characteristic curves at a point reflecting

maximum symmetrical or asymmetrical fault current to which

device is exposed.

e. Apply motor protection methods that comply with NFPA 70.

B. Plot Characteristics on Curve Sheets: 

1. Electric utility’s relays.

2. Electric utility’s fuses including manufacturer’s minimum melt, total

clearing, tolerance, and damage bands.

3. Medium voltage equipment relays.

4. Medium and low voltage fuses including manufacturer’s minimum melt,

total clearing, tolerance, and damage bands.

5. Low voltage equipment circuit breaker trip devices, including

manufacturer’s tolerance bands.

6. Pertinent transformer full-load currents at 100 percent.

7. Transformer magnetizing inrush currents.

8. Transformer damage curves; appropriate for system operation and

location.

9. ANSI transformer withstand parameters.

10. Significant symmetrical and asymmetrical fault currents.

11. Motor overload relay settings for motors greater than 40 horsepower.

12. Ground fault protective device settings.

13. Other system load protective devices for largest branch circuit and

feeder circuit breaker in each motor control center.
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C. Primary Protective Device Settings for Delta-Wye Connected Transformer: 

1. Secondary Line-to-Ground Fault Protection: Primary protective device

operating band within the transformer’s characteristics curve, including

a point equal to 58 percent of IEEE C57.12.00 withstand point.

2. Secondary Line-To-Line Faults: 16 percent current margin between

primary protective device and associated secondary device characteristic

curves.

D. Separate medium voltage relay characteristics curves from curves for other 

devices by at least 0.4-second time margin. 

E. Tabulate Recommended Protective Device Settings: 

1. Relays:

a. Current tap.

b. Time dial.

c. Instantaneous pickup.

d. Electronic settings data file.

2. Circuit Breakers:

a. Adjustable pickups.

b. Adjustable time-current characteristics.

c. Adjustable time delays.

d. Adjustable instantaneous pickups.

e. I
2
t In/Out.

f. Zone interlocking.

g. Electronic settings data file.

F. Written Summary: 

1. Scope of studies performed.

2. Summary of protective device coordination methodology.

3. Prevailing conditions.

4. Selected equipment deficiencies.

5. Results of coordination study.

6. Appendix of complete relay and circuit breaker electronic setting files.

7. Comments or suggestions.

1.08 HARMONIC STUDY 

A. Perform harmonic study.
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1.09 ARC FLASH STUDY 

A. Perform arc flash hazard study by Texas PE, after short circuit and protective device 

coordination study has been completed, reviewed and accepted. 

B. Perform arc flash study in accordance with NFPA 70E, OSHA 29 CFR, 

Part 1910 Subpart S, and IEEE 1584. 

C. Base Calculation: For each major part of the electrical power system, 

determine the following: 

1. Flash hazard protection boundary.

2. Limited approach boundary.

3. Restricted approach boundary.

4. Prohibited approach boundary.

5. Incident energy level.

6. Personal protection equipment (PPE) hazard/risk category.

7. Type of PPE required.

D. Produce arc flash warning labels that list items in Paragraph Base Calculation 

and the following additional items.  

1. Bus name.

2. Bus voltage.

E. Produce bus detail sheets that list items in Paragraph Base Calculation and the 

following additional items: 

1. Bus name.

2. Upstream protective device name, type, and settings.

3. Bus line to line voltage.

F. Produce arc flash evaluation summary sheet listing the following additional 

items: 

1. Bus name.

2. Upstream protective device name, type, settings.

3. Bus line to line voltage.

4. Bus bolted fault.

5. Protective device bolted fault current.

6. Arcing fault current.

7. Protective device trip/delay time.

8. Breaker opening time.

9. Solidly grounded column.

10. Equipment type.

11. Gap.
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12. Arc flash boundary.

13. Working distance.

14. Incident energy.

15. Required protective fire rated clothing type and class.

G. Analyze short circuit, protective device coordination, and arc flash 

calculations and highlight equipment that is determined to be underrated or 

causes incident energy values greater than 8 cal/cm2. Propose approaches to 

reduce the energy levels. 

H. Prepare a report summarizing the arc flash study with conclusions and 

recommendations which may affect the integrity of electric power distribution 

system. As a minimum, include the following in the report: 

1. Equipment manufacturer’s information used to prepare study.

2. Assumptions made during study.

3. Reduced copy of one-line drawing; 11 inches by 17 inches maximum.

4. Arc flash evaluations summary spreadsheet.

5. Bus detail sheets.

6. Arc flash warning labels printed in color on adhesive backed labels.

PART 2 PRODUCTS 

2.01 ARC FLASH WARNING LABELS 

A. Printed in multi-color on adhesive backed labels. An example label is located 

following end of section in Figure 1. 

PART 3 EXECUTION 

3.01 GENERAL 

A. Adjust relay and protective device settings according to values established by 

coordination study. 

B. Make minor modifications to equipment as required to accomplish 

conformance with the short circuit and protective device coordination studies. 

C. Notify Engineer in writing of required major equipment modifications. 

D. Provide laminated one-line diagrams (minimum size 11 inches by 17 inches) 

to post on interior of electrical room doors. 

E. Provide arc flash warning labels on equipment as specified in this section. 
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3.02 SUPPLEMENTS 

A. The supplement listed below, following “End of Section,” is a part of this 

Specification: 

1. Figure 1: Example Arc Flash Label.

END OF SECTION
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PART 1:  GENERAL 

1.0 General 

The following specification together with the drawings and other applicable sections of the 
specifications comprise the motor control center (MCC).  This specification is applicable for 
lift stations requiring 30 hp motors and above.   

1.1 Scope of Work 

Furnish all labor, materials, equipment and incidentals required to provide, and make ready 
for operation, the motor control center (MCC) as specified herein.  Motor control center shall 
be installed in an electrical control building.   Refer to Specification 13120 for electrical 
control building. 

1.2 Related Specifications 

01730 O&M Manuals 
16200 Wire Conductors cables - 600V and Less 
16400 Surge Protection Divices

1.3 Applicable Standards/ Specifications 

A. The manufacturer of the MCC shall also manufacture the majority of components and 
subsystems therein (i.e., circuit breakers, starters control relays, etc.). 

B. The motor control center shall be designed, constructed, and tested in accordance with 
the latest applicable requirements of NEMA, ANSI, UL, and NEC standards 
including, but not limited to: 

ANSI  68.1 NEMA AB-1 
NFPA70 UL 508 
ANSI 255.1 NEMA ICS-1 
UL98 UL 845 
NEMA ICS-2 UL 489 

C. All starters and contactors shall be rated and designated in accordance with NEMA 
standards.  Starters and contactors rated in amperes without manufacturers published 
data indicating the corresponding NEMA sizes will not be acceptable.  Cross 
reference data shall include details of the manufacturer’s compliance with NEMA 
standards, test methods, and results of those tested for all non-NEMA rated contactors 
and starters.  International starters will not be acceptable. 

D. For specific requirements on the motor control center, refer to the one line diagrams 
and motor control center data sheets. 
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1.4 Acceptable Manufacturers 

MCC's shall be Cutler Hammer, General Electric, or Square D. 

1.5 Submittals 

A. Submittals shall be made in accordance with the requirements of Specification 

01300, “Submittals”.   

B. Operations and Maintenance (O&M) Manuals shall be made in accordance with 

the requirements of Specification 01730. 

1.6 Warranty 

A. Manufacturer shall provide a one year warranty from the time manufacturer's start-up 
services are completed or 18 months from date of shipment whichever is later. 
Warranty shall include all parts and labor to troubleshoot and replace failed devices. 

1.7 Manufacturers Services 

A. The following minimum tests and checks shall be made before energizing the MCC's. 
These tests shall be performed by a Factory Trained Field Technician specializing in 
power distribution equipment installation and repair. 

1. Thoroughly inspect motor control center for items such as loose connections and
presence of foreign material, and remedy prior to energizing.

2. Check all mechanical interlocks for proper operation.

3. Calibrate protective relays according to settings provided by MCC supplier and
verify proper operation.

4. Megger terminals and buses for grounds after disconnecting devices sensitive to
megger voltage.

5. Verify continuity of ground bus throughout motor control center.

6. Verify heater circuits are operational.

7. Verify ratios of all CT's, and proper operation of all metering.

8. Submit documentation of all test outlined above to City personnel for review and
acceptance.  Additionally, include all data in operation and maintenance manuals.

B. Manufacturer shall determine protective device settings coordinated to the up stream 
breaker. 

C. Start-up procedures to be followed as outlined in Specification WW-16951 as 
applicable. 
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PART 2:  PRODUCT 

2.1 General 

For additional construction notes and special requirements, refer to the MCC drawings. 
Motor Control Center Control Section may be wired by an original equipment manufacturer 
(OEM).  One set of drawings shall show the entire system including all pump controls. 

2.2 Construction 

A. Structure 

1. Each MCC shall consist of the specified number of vertical sections bolted
together to form a rigid, self supporting free-standing assembly. NEMA 1
enclosure.  Vertical sections shall be mounted on steel channel sills provided
by contractor.  The structure shall be not more than 90 inches nominal height,
and be fabricated of formed steel of not less than 14 gauge thickness.  It shall
be furnished with removal lifting facilities as well as base construction
designed for rolling or skidding.

2. Front mounted (dead front) units, where specified, shall not require rear access
and shall be suitable for back to wall mounting.  All wiring, bus joints, and
other mechanical parts requiring tightening or other maintenance shall be
accessible from the front or top.

3. Each vertical section shall be divided into no more than six compartments
which shall contain a feeder breaker, combination motor control unit, or other
control assemblies connected to a common vertical power bus.

4. Vertical sections shall contain horizontal wire ways at top and bottom of the
structure.  The design shall be such to permit a continuous wiring trough from
end to end of the entire width of the motor control center.  End vertical
sections shall have cover plates which can be easily removed to allow
continuation of wire ways and horizontal bus extensions for future addition of
vertical sections.

5. The vertical section shall also have a continuous vertical raceway extending
the full height of the structure and shall intersect with the horizontal raceways.
This wire way shall be completely barriered from the bus compartments, the
controller compartment, and the adjacent vertical units, and shall have its own
separate hinged door or bolted cover.

6. Holes or slots provided in wire ways or other metal members for routing of
wires shall be designed to avoid damage to the wiring insulation.

7. Combination motor control units (size 5 and smaller), as well as other
electrical assemblies, including feeder tap units (225 amp and smaller), shall
be provided with appropriately rated stab assemblies for draw out (plug-in)
type construction.
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8. Plug in provisions shall include a positive guide rail system to insure
alignment of stabs with the vertical bus.  The stab shall be designed to
increase bus contact pressure during a fault.  The stab design shall assure a
consistent low-resistance contact with the vertical bus, even after repeated
insertions and removals.  The unit shall be equipped with a latching
mechanism to lock the drawer in an extended or stabbed position for
maintenance and testing. Each draw out compartment is to have a separate
hinged door.

9. Each unit compartment shall be provided with an individual front hinged door.
Motor control and feeder units shall be interlocked mechanically with a unit
disconnect device to prevent unintentional opening of the door while unit is
energized.  An interlock between the unit disconnect and the structure shall
prevent the removal or reinsertion of the unit when the unit is in the "OFF"
position.  Means shall be provided for releasing the interlock for intentional
access and/or application of power.  Pad locking arrangements shall permit
locking the disconnect device in the "OFF" position.

10. Each vertical section including control panel section shall have at least one
120 volt, 250 watt space heater thermostatically controlled and wired to panel
board in MCC.

11. The MCC shall be furnished as a completely factory assembled unit where
transportation facilities and installation requirements permit.  Minimize
shipping splits if required.

12. All painted steel work shall be treated with a primer coat and a finish coat, or
bonderized and finished with a coat of baked enamel at the factory, such that
no field painting will be required except for "touching up" of damaged areas.
Color shall be manufacturers standard.

13. Furnish documentation with the equipment as follows:  Compartments
containing panel boards shall have a card holder on the inside of the door with
the branch circuits clearly identified.  Compartments containing motor starters
shall each have an overload heater section table posted inside the door.  All
control compartments shall have a pocket on the inside of the door with a copy
of the appropriate schematic and wiring diagram.

14. Provide screw on type engraved laminated nameplates as follows:  Main
equipment nameplate shall be located at the top of the MCC near the main
breaker compartment. Individual compartment nameplates screwed to their
respective doors.  Control device nameplates for all devices screwed on near
the vicinity of each device as approved by the Engineer.  And a manufacturer's
plaque shall be attached to the MCC giving model number, bus amps, voltage,
maintenance reference documents, and other applicable information.

15. The structure shall have the number of sections as shown on the drawings.  A
control section shall be provided for pump controls, flow monitoring, etc.
This section shall have a full size back panel to mount components on.  This
section shall be a minimum of 30” wide.

B. Buses 
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1. All power buses shall be tin plated copper.  The main horizontal bus shall
extend the entire length of the motor control center.  The main bus bars shall
be rated as shown on the drawings, but shall not be less than 600 amperes.

2. Each vertical draw out section shall have a full height vertical tin plated
copper bus rated as specified, but not less than 300 amperes.  Each vertical bus
shall be of uniform cross sectional area from top to bottom.  Tapered bus will
not be acceptable.  The bus support system shall be high dielectric strength,
low moisture absorbing, high impact material.

3. A continuous tin plated copper ground bus shall be furnished for the entire
length of the MCC. Provide ground bolted connectors for 2/0 AWG wire at
each end of the bus.

4. Bus bracing shall be 42,000 amperes RMS, symmetrical unless otherwise
indicated on the attached data sheets or contract drawings.

5. All buses, except ground buses, shall be completely concealed by steel plates
or insulating material.  Cutouts shall be provided in the vertical isolation
barriers for stab connections to vertical bus.  Unused cutouts shall be covered.

6. All bolted bus mating surfaces shall be tin plated copper.

7. Buses used for the tie circuit breaker or the tie feeder lugs between MCC's
where specified, shall be rated for a continuous capacity equivalent to the
main horizontal bus rating.

C. Wiring 

1. Unless otherwise stated in the data sheets, the motor control center shall be
wired Class II, type B construction with master terminal blocks for each
cubicle.

2. All Wiring shall be stranded copper not smaller than # 14.

3. All control wiring to draw out units shall be run through split type terminal
blocks (draw out) which can be split to allow easy unit removal.  Motor "T"
leads will bolt directly to starter or overloads and will not be split type.

4. All wiring shall be neatly bundled with ty-raps and supported to wire way
supports.  Control wiring shall be bundled separately from power wiring.  In
addition, low signal wiring (millivolt and milliamp) shall be bundle separately
from the rest of the control wiring.

5. One spare normally open and one normally closed contact on all relays,
selector switches, push buttons, "m" contact, alarm points, etc. shall be wired
to terminal blocks.

6. Where "shipping splits" are required between the control compartments and
the starter cubicles, interconnecting jumper wires shall be provided for field
re-connection.
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D. Identification 

1. All component and control identification phenolic nameplates shall be
engraved with the device name and number exactly as it appears on the MCC
Single Line Drawing and/or as approved by the Engineer.  For devices not
shown on the single line drawing such as time delay relays, the names will be
as shown on the Control Schematic Drawings and/or as assigned by the
Engineer.

2. All wiring shall be tagged and coded with an identification number as shown
on drawings.  Coding will be typed on a heat shrinkable tube applied to each
end showing origination and destination of each wire.  The marking shall be a
permanent, non-smearing, solvent-resistant type similar to Raychem TMS, or
equal.

3. All terminal blocks shall be identified by a system approved by the Engineer.

E. Components 

1. Provide transient voltage surge protection on each incoming line.

2. On incoming line circuit breakers of 1000 amps or more, provide ground fault
protection (relay) complete with CT's and local indication that a ground fault
has occurred (or solid state breaker trip unit with indication).

3. Provide a microprocessor based solid state power metering device for each
incoming line with the following minimum features:

a. Volts and amps each phase
b. Power reading in KW
c. Consumption in KWH
d. Power factor
e. Frequency
f. Vars
g. Monitor shall have be field configurable by jumpers dip switches, etc.

or configurable from face of unit.
h. Relay contact output configurable for loss of power.

4. Each incoming line section shall have a solid state voltage monitor device
(unless otherwise noted) with features as specified on drawings and
specifications, but as a minimum, with the following features.

a. Phase loss, phase unbalance, phase reversal
b. Over voltage and undervoltage

Protective device is to have field adjustable trip levels and time delays for 
phase unbalance, and over voltage and undervoltage conditions.  Provide spare 
set of auxiliary contacts for interlocking and remote alarming.  Protective 
relays to have a device to identify cause for trip.  Device must indicate even if 
power is lost.  Protective features may be built into power metering unit 
defined in section 2.2.E.3. 
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5. On double ended or main - tie - main MCC line-ups, kirk key interlock
systems shall be furnished to prevent parallel operation of incoming lines.

6. Furnish lugs for incoming line feeders, as required.  Allow adequate clearance
for bending and terminating of cable type specified.

7. a. NEMA starter sizes 1 through 3 full voltage starting.

Furnish and install combination type non-reversing full voltage magnetic 

starters rated per the power voltage service and applicable fault current rating. 

Starter shall be equipped with solid state overload protection.  Overload 

protective functions include phase loss, phase unbalance, selectable trip class, 

automatic/normal reset and ground fault protection.  Starter shall also be 

equipped with a display module which displays A, B, and C phase currents 

trip reset and a display of all trip functions listed above. If solid state overload 

requires DC control power provide a power supply per starter.  Multiple 

starters on one power supply will not be accepted.  Starters shall be Size 1 

minimum.  Furnish full size NEMA starters.  IEC units and half-size units are 

not acceptable.  Solid state overloads shall be an Allen Bradley E3+ with a 

door mounted display or Square D Motor Logic Plus with a Motor Logic Plus 

Overload Central Monitoring (MLPD) Display mounted through the door for 

each starter. 

Overloads shall be capable of being reset with a push button mounted on the 

enclosure swing out panel. 

Adjust overload protection and verify that protection corresponds to motor full 

load current and that motors will start and operate properly. 

b. At 75 hp and larger, motor starter shall be reduced voltage starting.
Standard reduce voltage starter shall be autotransformer type (RVAT),
non-reversing starter.

8. Motor control center shall have a lighting transformer and panel board in 1
section.  Transformer shall be a single phase, 10KVA, 120/240 volt secondary
with a 115° Celsius temperature rise.

9. MCC Panel board shall be 120/240 single phase with a minimum of 20
1-inch circuit breakers rated as shown on the drawings.

10. Control power transformers shall be 120 volt grounded secondary.  One leg of
the secondary transformer shall be solidly grounded while the other leg shall
be equipped with a slow acting fuse.  The transformer shall be oversized for
auxiliary loads as indicated on drawings, but in no case be smaller than 100
VA.  Primary side of the transformer shall be fused.

G. Thermal Magnetic Circuit Breakers 
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1. All branch feeder or main/tie circuit breakers shall be of the thermal magnetic
trip type.

2. Main breakers shall have a normally open auxiliary contact to provide breaker
status information

3. Circuit breakers shall be draw out (plug-in) type, molded case, 600 volt.  All
circuit breakers with 225 ampere frames and larger shall have interchangeable
trips units.  Breakers shall have fixed thermal and adjustable magnetic trips.

4. Furnish 75°C rated lugs for terminating cable to starters and circuit breakers,
sizes as specified on drawings and related data sheets.  Allow adequate
clearance for bending and terminating of cable type specified.

H. Metering and Miscellaneous Accessories 

1. Motor Starters

Motor starters shall have a solid state metering module which displays current
in each phase (A, B and C), all starter trip functions, and a trip reset.  Motor
starters shall also have an overload reset button mounted on door of starter.

I. Control Panel Section 

1. Pilot Lights

Pilot lights shall be Light Emitting Diode (LED) NEMA 4 full size, 30 mm,
oil tight, and push to test, with legend plate marked as shown on the drawings.
Pilot lights shall be Westinghouse PB1GX LED type, Square D SKT38L or
equal.

2. Elapsed Time Meters

Running time meters shall be approximately 3-1/2-inch square non-reset,
99,999.9 hour range; type 236 as manufactured by the General Electric CO., or
equal.  Run time meters shall also be driven directly from a starter contact.

3. Control Relays

Control relays shall have 120V coils, 11 pin tubular octal bases with
indicating lights and contacts rated for 10 amps.  Furnish 1 N.O. and 1 N.C.
spare contacts in addition to those required by the control scheme.

4. Timing Relays

Timing relays shall have 120 volt coils, 11 pin base, selectable for on delay or
off delay functions, and setable for time delays of 0.05 seconds to 999 minutes
with 10 amp contact rating.  Relays shall be Square D class 9050 type JCK70
or equal.

5. Selector Switches
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Selector switch shall be 30 mm fully guarded NEMA 4 with manual return. 

6. Push Buttons

Push buttons shall be 30 mm fully guarded, NEMA 4. 

7. Digital Indicator/Controller

See Specification 16942

8. Terminal Blocks

Terminal blocks shall be 600 volt rated, rail mounted capable of accepting #22 

to #8 wires.  Terminal blocks shall be Westinghouse type TBA, Allen Bradley 

1492 Series rated for a minimum of 25 amps or equal. 

9. Fuse Blocks

Fuse blocks to be the number of poles as shown on drawings, rated for 300
volts minimum.  Fuse blocks shall be Square D Type FB.

10. Light Switches and Receptacles

As specified in Specification 16140.

11. Pump/Motor Moisture Sensors and Temperature Sensors

Motor shall have a stator winding over-temperature (OT) sensory or switch

device to detect high temperature and provide shutdown and alarm protection.

The OT device shall be rated and set to actuate, providing protection and

reaching the limits of the Class F insulation.  OT sensory shall actuate in the

vicinity of 25°-30° before the limits of Class F insulation rating and reset dead

band of about 15°-20°.  The pump/motor manufacturer shall furnish applicable

OT sensory components and a complete schematic and wiring diagram.

Motor shall have a moisture leak detector sensory device to detect the 

collection/ leakage of water into the motor housing and actuate designated 

switch contact signals.  Pump/ motor manufacturer shall furnish applicable 

moisture sensory components and a complete schematic and wiring diagram. 

Motor OT sensory shall be wired to provide motor shutdown and alarm. 

Motor moisture sensory shall be wired to provide alarm.  See the pump control 

panel schematic design drawings. 
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Note:   Flygt pumps require ITT Flygt’s MiniCAS II (proprietary) supervision 

relay for overtemperture and leakage detection. 

12. Alarm Horn and Beacon

Alarm horn and red flashing beacon shall operate on 120 VAC and be rated
for outside use.  Horn shall have adjustable loudness control.  Alarm horn and
beacon shall be separately controlled.

13. Interior Light

Control panel shall contain a 120 volt fluorescent light with a manually
operated switch with a guard to protect the bulb from damage.

14. Panel Wiring

All control wiring to be flexible 41 strand #14 AWG, 600 volt insulation
type SIS, color coded as outlined in wiring specification.

2.4 Tools and Spare Parts 

Furnish the following spare parts with the equipment for each motor control center in 
conformance with the specifications: 

1. Digital Controller/ Indicator.

2. Starter (1 for each size used).

3. Fuses (box of 10 for each size used).

4. Five control relays.

5. Three timing relays.

6. Two complete pilot lights.

7. Five spare LED bulbs of each color used.

8. Pump moisture sensor (1 for each operating pump).

9. Pump temperature sensor (1 for each operating pump).

10. Starter metering module that mounts in door (1 for each motor starter).

11. One solid state overload block.

12. One handheld overload programming terminal for overload blocks.

13. One DC power supply for solid state overload (if required).

14. Two spare push buttons, selector switches, indication light assembles for each

type used.

15. One breaker test unit if breakers are equipped with solid state trip units.

16. One spare microprossor based solid state power meter.

17. One spare solid state voltage monitor device.

PART 3:  EXECUTION 

3.1 Factory Inspection and Tests 
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1. The motor control center shall be completely assembled, wired, and adjusted at the
factory and shall be given the manufacturer's routine shop tests and any other
additional operational test to insure the workability and reliable operation of the
equipment.

2. The operational test shall include the proper connection of supply and control voltage
and, as far as practical, a mockup of simulated control signals and control devices
shall be fed into the boards to check for proper operation.

3. Factory test equipment and test methods shall conform with the latest applicable
requirements of ANSI, IEEE, UL, and NEMA standards, and shall be subject to the
engineer's approval.

3.2 Storage and Handling 

1. The Contractor, and hence the MCC supplier, shall be responsible for safety of the
MCC during storage, transporting and handling.

2. At all times the MCC shall be housed inside a moisture free weatherproof housing.

3. The MCC shall have weatherproof non-porous extra heavy duty plastic covers at all
times, until it is ready for test and start-up.

4. Interior and exterior of the motor control centers shall be kept clean at all times.

5. Space heaters within the MCC shall be energized during storage and installation.

3.3 Field Installation 

1. Field installed wiring to MCC shall be neatly bundled with ty-raps and supported to
wire way supports.  Control wiring shall be bundled separately from power wiring.  In
addition, low signal wiring (millivolt and milliamp) shall be bundled separately from
the rest of the control wiring.

2. All field wiring shall be tagged and coded with an identification number.  Coding will
be typed on a heat shrinkable tube applied to each end of the wire.  The marking shall
be a permanent, non-smearing, solvent-resistant type similar to Raychem TMS, or
equal.

3.4 Equipment Protection and Restoration 

1. Clean and vacuum clean all interior of the equipment.

2. Touch-up and restore damaged surfaces to factory finish.

3. After all connections have been made, the Contractor shall spray all terminals,
terminal blocks, starters (with contacts closed) with a moisture repelling chemical
such as provided by CMC or Dow Chemical Corporation or approved equal.
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4. Notify the engineer 24 hours prior to his intent to spray each motor control center.  If
no such notification is made it will be presumed that moisture proofing has not been
accomplished.

5. Remove all current transformer shunts after completing secondary circuit.

6. Set overload relay settings at maximum values permitted by the NEC 430-32.

7. Verify proper phase rotation of all loads.
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WIRING DEVICES 

PART 1 GENERAL 

1.01 SCOPE OF WORK 

A. Furnish and install all necessary wiring devices at the locations indicated on the Plans 
and elsewhere as required. 

1.02 SUBMITTALS 

A. Submittals shall be made in accordance with the requirements of Section 01300, 
“Submittals”.   

B. Operations and Maintenance (O&M) Manuals shall be made in accordance with the 
requirements of Section 01730. 

PART 2 PRODUCTS 

2.01 LIGHT SWITCHES 

A. Specification grade, 20 amp, 120/277 volts.  Hubbell 1221-I through 1224-I (single pole 
through four-way respectively).  Ivory operating handle:  Equals by  Bryant, General 
Electric, Pass and Seymour are acceptable. 

B. Switch cover plates shall be Die Cast Aluminum, 99 % copper-free, “Crouse Hinds” 
DS185, or approved equal. 

C. Mount in boxes as specified in Section 16130. 

D. All mounting hardware is to be 316 stainless steel. 

2.02 RECEPTACLES 

A. Standard:  Hubbell No. 5362-I, or equal by Bryant, General Electric, Pass and Seymour 
or equal.  Duplex, 3-wire, polarized grounding type, rated 20 amp, 125 volt, 60 Hertz. 

B. Ground Fault: Hubble # GFI 5362-I 

C. Receptacle cover plates shall be Die Cast Aluminum, 99 % copper-free, manufactured 
by “Crouse-Hinds” WLRS (single cover) and WLRD (duplex cover), or approved equal. 

D. 

2.03 

Mount in boxes as specified in Section 16130. 

RECEPTACLE COVERS 

A. Outdoor receptacle covers shall be While-In-Use covers per N.E.C 
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PART 3 EXECUTION 

3.01 INSTALLATION 

A. Mount switches at 48” A.F.F. unless otherwise noted.  Locate switch on the side of the 
door opening opposite the hinges and as shown on the drawings. 

B. Mount receptacles at 36” A.F.F. in all areas (unless otherwise noted for higher than 36” 
A.F.F. mounting elevation on the drawings). 

C. Indoor and outdoor boxes shall be grounded per section 16450 Grounding. 

END OF SECTION 
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PART 1:  GENERAL 

1.1 Description and Scope of Work 

This section specifies raceways, fittings, and supports for all cables, conductors and electrical 

equipment.  The contractor shall furnish and install complete raceway systems in accordance 

with the following specifications. 

1.2 References 

Code Title 

NFPA 70 National Electrical Code (NEC) 

Standard Title 

NEMA 250 Enclosures for Electrical Equipment (1,000 volts maximum) 

ANSI C80.1 Rigid Aluminum Conduit and Rigid Galvanized Steel Conduit 

ANSI C80.4 Fittings and Supports for Conduit and Cable Assemblies 

NEMA TC2 Electrical Plastic Tubing (EPT) and Conduit (EPC-40) 

NEMA TC3: PVC Fittings for Use with Rigid PVC Conduit and Tubing. 

UL7 514B Fittings for Conduits and Outlet Boxes 

UL 651: Schedule 40 Rigid PVC Conduit 

1.3 Submittals 

A. Submittals shall be made in accordance with the requirements of Section 01300, 

“Submittals”.   

B. Operations and Maintenance (O&M) Manuals shall be made in accordance with the 

requirements of Section 01730. 

PART 2:  PRODUCT 

2.1 Exposed-Outdoor Above Ground Level 

A. Rigid Aluminum Metal Conduit System 
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Conduit run above ground shall be U.L. listed 99 % copper free rigid aluminum and 

meet the requirements of ANSI C40.5.  Conduit pipe straps and hardware to be 316 

stainless steel.  Conduit shall be manufactured by “Allied Company”, or approved 

equal. 

Minimum above grade conduit size for all work shall be 3/4-inch. Minimum 

underground conduit size for all work shall be one (1) inch. 

B. Conduit Seals 

Conduit seals to be suitable for use in class-I, group B, C, and D, and class-II group F 

and G.  Conduit seals shall also meet or exceed the following minimum requirements: 

1. Seal body, nipples and closures shall be 99% copper-free aluminum.  Seals

bodies shall be filled with 3M 2123 Re-Enterable Sealing Compound.

2. Drain:  Stainless steel

3. Removable Nipples: 99% copper-free aluminum

4. Seals can be installed/removed without disassembling the conduit system.

Conduit seals to be manufactured by “Crouse-Hinds” type EYS drain seals 

with specified options, or approved equal. 

Seals to be installed directly adjacent to, and, just immediately before entering 

wet well junction box.  See details on drawings. 

C. Conduit Hubs 

Conduit hubs shall be the grounding type, 99% copper-free aluminum (body, nipples, 

etc.), with integral insulated throat, and with solder-less grounding lugs as 

manufactured by “Myers”, or approved equal.  Conduit hubs shall be furnished 

complete with rubber gasket. 

D. Grounding Bushings 

Conduit grounding bushing shall be 99% copper-free aluminum (body, nipples, etc.), 

with integral insulated throat, and with solder-less grounding lugs as manufactured by 

Meyers type STAG, or approved equal. 



     SECTION 16150 

RACEWAYS, FITTINGS, AND SUPPORTS 

COA,AW,FE – 9/16/2014 16150-3 9/16/2014 

RACEWAYS, FITTINGS, AND SUPPORTS 

E. Conduit Bodies 

All conduit bodies shall be 99% copper-free aluminum.  Conduit bodies shall be 

manufactured by “Crouse-Hinds” Form 7, or approved equal.  

F. Conduit Body Covers 

Conduit Body Covers shall be die cast aluminum with 316 stainless steel screws. 

Snap on covers are unacceptable. Supply gaskets with all covers. 

G. Conduit Unions 

Conduit unions shall be threaded, 99% copper-free aluminum.  Conduit unions shall 

be manufactured by “Crouse-Hinds” type UNF or UNY, or approved equal by 

“Appleton” or “O.Z. Gedney”. 

H. Clamp Backs 

Single runs of conduit may be supported with cast aluminum clamp backs with 

stainless steel hardware and standoffs. 

I. Conduit Straps 

All conduit straps shall be 316 Stainless Steel unless indicated differently by the plans 

and or specifications. 

2.2 Underground Conduit System in Duct Bank System and Conduit Concealed in 

Concrete 

Conduit run underground in duct bank system shall be schedule 40 PVC, U.L. rated, No. 651, 

conforming to NEMA standard TC-2-75 and listed in conformity with Article 347 of the 

national Electrical Code (NEC).  The conduit is to be manufactured by “Carlon”, or approved 

equal.   Solvent weld shall be a type approved by the conduit manufacturer. 

The transition point from underground duct bank to above ground raceway system shall be 

made utilizing PVC coated rigid galvanized steel (RGS) conduit. PVC coated RGS conduit 

shall be coated with a 40 mil exterior coating of PVC and a 2 mil urethane interior coating. 

The coating system shall be in compliance with ETL PVC-001.  Refer to Part 3-Execution of 

this Section, and to details provided on the contract drawings.  PVC Coated Rigid Galvanized 

Steel conduit shall be Plasti-Bond REDH2OT or Perma-Cote coated conduit as manufactured 

by Rob Roy. A manufacturer’s installer certification shall be required for electricians 

installing the PVC coated RGS conduits.  

The minimum depth of a duct bank is 24” to the top of the Concrete. 
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Minimum conduit size for all underground work shall be 1-inch. 

2.3 Liquid Tight Flexible Conduit 

Liquid tight flexible conduit shall be non-metallic (NM) type liquid tight flex for sizes ¾” 

through 2”. For sizes 2 ½” and larger provide standard seal tight flex with aluminum core, 

formed from PVC plastic. Provide aluminum or nonmetallic liquid tight fittings that are 

suitable for installation in temperature range between -20 degrees C to +60 degrees C 

(suitable for use outdoors and indoors).  Liquid tight flexible conduit and fittings shall be as 

manufactured by “Electri-Flex” series NM type B-PVC, Thomas & Betts type LT-38P, or 

approved equal. ½” type NM flexible liquid tight conduit may be used for instruments having 

½” threaded entry point. 

Liquid tight flexible conduit shall be used for connections to motors, field instruments, etc., 

and any equipment subject to vibration, and, where shown on the drawings.  Maximum 

length to be 36” unless otherwise noted on drawings or approved by the owner or engineer. 

2.4 Electrical Equipment and Raceways Support Channels 

Electrical equipment and raceway support channels shall be fabricated with 316 stainless 

steel material manufactured by “Unistrut Corporation” series P-1000SS and P-1001SS, or 

approved equal.  All fastening hardware, fittings, supports, base posts, clamps, framing 

system, etc. shall also be fabricated with 316 stainless steel.  Manufacturer shall be “Unistrut 

Corporation,” or approved equal. 

PART 3:  EXECUTION 

3.1 General 

Install electrical equipment and raceway system conduit in accordance with the 

recommendations of the manufacturer, the requirements of the National Electrical Code, 

local codes, and the contract drawings and these specifications. 

Use only persons skilled and licensed in the state of Texas to perform this type of work. 

3.2 Conduit System 

A. Install Schedule 40 PVC conduit underground in reinforced duct banks changing to PVC 

coated rigid galvanized steel conduit at the final factory 90 degree bend, transitioning 

from underground to the above ground conduit system.  The transition from PVC coated 
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RGS to aluminum rigid shall be made at a minimum of 6” above the ground, finished 

slab, and/or housekeeping pad.  Duct banks and/or conduit banks shall remain reinforced 

(along the entire length utilizing stirrups on a minimum of 2’-0” spacing and chairs at a 

5’-0” spacing), encased in red concrete to its final destination even when routed under 

building/structure, concrete floor slab, and/or equipment concrete/housekeeping concrete 

pad.  Rebar shall be kept a minimum of 2” off of the ground to allow complete concrete 

coverage.  There shall be a minimum cover of 24” to the top of concrete for all duct 

banks. Concrete shall be 3000 psi.   A red add mixture, HBS #120 Conduit Red as 

manufactured by ChemSystems, Inc., or equal, shall be added to the concrete at a 

minimum of 12 pounds per cubic yard of concrete.  Forms shall be used except that side 

forms are not necessary where the earth is firm enough to support the concrete.   

B. Run exposed conduit parallel or at right angles to building lines. 

C. Secure conduits to all cabinets and boxes with specified hubs and bonding jumpers in 

such a manner that each system is electrically continuous throughout. 

D. Install all conduits as a complete system before wiring is pulled in.  Conduits shall be 

reamed and swabbed clean immediately before wiring is pulled in. 

E. Cap conduits during construction to prevent entrance of dirt, trash, and water. 

F. Equip conduit across structural joints, where structural movement is allowed with an 

O.Z./Gedney, or equal, 99 % aluminum expansion fittings of that conduit size. 

G. Conduit nipples shall have two independent sets of threads.  Running threads shall not be 

used.  Where conditions require joining two fixed conduits into a continuous run, a 

conduit union shall be used. 

H. Coat all conduit threads with a Noalox, Penetrox, or approved equal. 

I. Provide a minimum of 2-inches separation utilizing Plastic conduit chairs between 

conduits installed in concrete duct bank.  Spacing may be less at panel boards, pull or 

junction boxes or other locations where the conduits have to be grouped.   

J. Conduit Penetrations: 

1. Use 3M 20mil corrosion tape to protect raceways for penetrations through

walls, floors, and block outs and grout once work is complete.  The tape should 

extend 6” beyond the walls or floors. 

2. Link-Seal modular seals shall be used for all subgrade conduit penetrations.

3. PVC pipe shall be used for all pour-in-place concrete conduit penetrations.
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K. Maintain 6” clearance between conduit and piping and 12” clearance between conduit 

and heat sources such as flues, steam pipes and heating appliances. 

L. Arrange conduits to maintain headroom and present a neat appearance. 

M. Conduits run above ground shall be supported at least every 10 feet and once in every 

change in direction and at the end of each straight run terminating in an enclosure and 

within three feet of every junction box. 

N. Secure conduit runs firmly to specified support channels by stainless steel conduit straps 

or by hangers, as required. 

O. Top of duct bank shall be installed a minimum of 24 inches below grade and shall slope 3 

inches per 100 feet from high points toward the manholes. 

P. All underground conduit joints shall be waterproofed in accordance with the 

manufacturer’s recommendations 

Q. Rigid conduit joints to be cut square, threaded, reamed smooth and drawn up tight. 

Bends or offsets to be made with standard conduit ells.  Make field bends with an 

approved bender or hickey or hub type conduit fittings.  Conduit shall contain no more 

than the equivalent or three (3) 90 degree bends between outlets or fittings. 

R. Backfilling shall be done in such a manner that voids will be minimized.  Tamp backfill 

so that it is the same density as the surrounding soil.  Excess soil shall be piled on top and 

shall be well tamped.  All rock and debris shall be removed from the site. 

S. Conduits joints to be staggered a minimum of 6”. 

T. Where a duct bank penetrates or turns up next to a structure, dowel rebar a minimum of 

4” into the structure at the point of connection/intersection tying the steel reinforcing of 

the duct bank to the structure at a minimum of four locations.   

U. All duct banks shall be placed under building slab (not in building slab) with 

longitudinal duct bank steel reinforcement tied to building slab steel reinforcement with 

an 18-inch overlap. 

V. Conduits shall penetrate building slab at 90 degrees and shall run in duct banks under 

building slab and not run parallel though building slabs. 

3.3 Installation of Support Channels 

A. Utilize 316 stainless steel support channels to install raceways, and any other surface 

mounted electrical, instrumentation and control equipment.  Refer to details shown on 

the contract drawings. 
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B. All mounting hardware and straps shall be 316 stainless steel. 
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PART 1 GENERAL 

1.01 WORK INCLUDED 

A. Equipment:  This section specifies general requirements for fractional and integral 
horsepower electric motors 200hp and below with a voltage rating of 480VAC or 
below.  Unless otherwise specified, provide motors meeting the basic requirements for 
high efficiency premium insulation general-purpose alternating current motors, as 
defined in NEMA MG 1. 

B. Unit Responsibility:  Motors shall be furnished under other sections of this specification 
as a part of the driven equipment.  The contractor is responsible for all coordination 
between the various components, as well as for the warranty. 

C. Exceptions:  Exceptions to this section are listed in the various sections that specify 
motor-driven equipment or are indicated on the drawings. 

D. Motors connected to variable frequency drives shall be inverter duty rated; each 
bearing on the non-drive end shall be insulated.  

E. This specification does not cover Submersible Motors. 

F. This specification does not cover horizontal pump motors described under Section 
16045 “Horizontal Pump Electrical Motor.” 

1.02 REFERENCE STANDARDS 

A. The following standards shall apply as if written here in their entirety: 
1. ANSI/NEMA MG1 - Motors and Generators.
2. ANSI/UL 674(A) - Safety Standard for Electric Motors and Generators for Use in

Hazardous Locations, Class II, Groups E, F and G.
3. ANSI/UL 674(B) - Safety Standard for Electric Motors and Generators for Use in

Hazardous Locations, Class I, Groups C and D.
4. NFPA 70 - National Electrical Code (latest Edition).
5. IEEE 112 - Standard Test Procedure for polyphase induction motors and

generators.
6. UL 1004 - Electric Motors.

1.03 WARRANTY 

A. Special Warranty:  Manufacturer’s standard form in which manufacturer agrees to 
repair or replace components that fails in materials or workmanship within specified 
warranty period. The warranty period shall start at substantial completion. 

B. Warranty Period:  No less than the driven equipment warranty. 
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1.04 SUBMITTALS 

A. Requirements:  Refer to, Division 1 and Division 16 and to the specific driven 
equipment sections. 

B. Information:  Include the following information on the attached motor data sheet. 
1. Manufacturer.
2. Rated full load horsepower and speed.
3. Rated volts at 60 Hz.
4. Number of phases at 60 Hz.
5. Frequency in hertz.
6. Locked rotor amperes (LRA) at rated voltage or NEMA code letter.
7. NEMA design letter.
8. Bearing Type.
9. Service Factor.
10. Nominal speed at full load.
11. Full Load Amperes (FLA)
12. Efficiency at 1/2, 3/4 and full load.
13. Power factor at no load, 1/2, 3/4 and full load.
14. NEMA insulation system classification.  For motors installed outdoors, include

information showing compliance with the intent of paragraph 2.3D.
15. Corrosion duty rating
16. Fan, end bell cast evidence.

C. Integral Horsepower Motors 40HP and Larger:  In addition to the information listed 
above, include: 
1. No load amperes.
2. Safe stall time.
3. Maximum guaranteed slip at full load.
4. Motor damage curves for motors larger than 100HP.
5. Motor manufacturer recommended maximum power factor correction capacitor

KVAR for a power factor of 0.95.

D. Include the motor data sheet at the end of this section in submittal. 

E. The motor manufacturer shall provide in writing that he has coordinated the motor 
data with VFD and or RVSS manufacturer and that the motor is suitable for VFD or 
RVSS application.   

F. Submit a letter showing all the exceptions to the specification. If no exceptions are 
taken, the letter shall indicate no exceptions. Submittal will be rejected without 
preliminary review if the letter is not submitted. 

PART 2 PRODUCTS 

2.01 RATING 

A. Speed and Size: 
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1. Speed and horsepower sizes are specified in the driven equipment specification
sections or are indicated on the drawings.

2. Furnish motors sufficiently sized for the particular application and with full-load
rating not less than required by the driven equipment at specified capacity.

3. Size motors so as not to overload at any point throughout the normal operating
range.

4. Furnish dual speed motors of two speed, two winding type, when specified.

B. Frequency:  60 hertz. 

C. Service Factor:  1.15 for all motors. 

2.02 DESIGN TYPE 

A. Motors Smaller Than 1/6 Horsepower:  Provide single-phase 120 volts, induction 
motors with integral thermal protectors. 

B. Motors 1/6 Through 1/2 Horsepower:  Provide single-phase 120 volts, NEMA Design N, 
induction motors. 

C. Motors Larger Than 1/2 Horsepower:   Provide 3-phase, 480 volts NEMA Design B, 
induction motors unless specified otherwise. 

D. Acceleration NEMA Time:  If the calculated acceleration time of the combined motor 
and driven load exceeds 3 seconds at 90 percent of rated voltage, request review by 
the Engineer.  Do not proceed with manufacturing without approval. 

E. All induction motors shall have squirrel cage rotors. 

F. Motor shall be suitable for outdoor environment. 

2.03 MOTOR INSULATION AND WINDING 

A. Class:  Use a Class F insulation with temperature Rise of Class B or better above 40˚C 
ambient at 1.15 service factor, meeting the requirements of NEMA MG 1 section 
12.40.2 and made of non-hygroscopic materials.  The insulation shall be 
manufacturer’s premium grade, resistant to attack by moisture, acids, alkalies, and 
mechanical or thermal shock for 480-volt motors.   

B. All stator winding conductors shall be copper. 

C. Insulation for inverter duty motor shall meet or exceed the Pulse Endurance Index for 
magnetic wire and shall not be damaged when exposed to repeated pulse type wave 
forms, repetitive high voltage transients, switching frequency and rate of rise of the 
pulse.  All bearings on the non-drive end shall be insulated.  

D. Outdoor Suitability, all motors must be suitable for outdoor installation. 
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2.04 ROTOR 

A. Motor shall have aluminum bar rotor fabrication/construction. 

2.05 GROUNDING CONNECTIONS 

A. Ground provisions shall be furnished per NEMA STANDARD. 

B. For motors less than 1/6 HP, each motor shall be furnished with provision for 
attaching a ground connection to the motor frame inside the motor terminal housing. 

2.06 LEADS 

A. For motor leads, use not less than ASTM B 173, Class G, stranded copper conductors 
with insulation the same as or better than specified in the preceding Motor Insulation 
paragraph. 

B. Provide permanent identification numbers on leads according to NEMA MG. 

C. Use crimp-on, solderless tinned copper terminals on leads and place heat-shrink 
insulation sleeves or covers between leads and terminals for motors ½ Hp and below. 
Terminations on motors 1/2 Hp and larger to be made with Polaris Block type 
connectors. 

D. Or approved equal. 

2.07 ENCLOSURE 

A. Use enclosure type as follows: 
1. Indoors:  Totally enclosed, fan cooled (TEFC).
2. Outdoors:  Totally enclosed, fan cooled (TEFC), weatherproof.
3. Class 1 Division 2 Area:  Provide motors totally enclosed, non vented, explosion

proof (TEFC-XP).
4. Class 1 Division 1 Area: Provide motors rated for this class.
5. Motors mounted vertically shall be provided with the rain/snow shield made of the

same material as the motor frame.
6. Motors shall have drain openings and plugs suitably located for the type assembly

being provided.
7. Motor shall be corrosion resistant and severe duty rated per IEEE 841.

B. TEFC motors shall have a cast iron frame, cast iron end brackets, cast iron bell frame, 
cast iron conduit box, tapped drain holes (erosion resistant plug for frames 
286T(20HP) and smaller and automatic breaker/drain devices for frame 324T(25HP) 
and larger, and upgraded insulation by additional dips and baked to increase moisture 
resistance. 

2.08 BEARINGS 

A. Motors smaller than 1/6 Horsepower:  Motor manufacturer's standard bearing is 
acceptable. 
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B. Motors 1/6 Horsepower and Larger:  Supply these motors with grease-lubricated 
antifriction ball bearings conservatively rated for 60,000 hours L10 minimum life of 
continuous operation under the total radial and thrust loads produced by the actual 
combination of motor-driven equipment.  Provide each motor with suitable lubrication 
fittings and pressure relief devices. 

C. Oil Lubricated:  If the driven equipment section specifies oil-lubricated bearings for 
motors, include a suitable sight gauge on each bearing with maximum and minimum 
levels clearly indicated.   

D. Unless specified otherwise in the driven equipment specifications. Motor bearing life 
shall be 60,000 hours L10 minimum life whichever is greater. 

2.09 NAMEPLATES 

A. Main Nameplate:  Provide each motor with a stainless steel nameplate meeting the 
requirements of NEMA MG, and the National Electrical Code, Section 430-7.   

B. Heater Nameplate:  When space heaters are furnished, include voltage and wattage 
on a suitable nameplate. 

C. Bearings Nameplate:  When bearings are oil lubricated, include oil type information on 
a suitable nameplate.  Also, indicate bearing data if nonstandard. 

D. Attachment:  Attach the nameplates to the motor with stainless steel fastening pins or 
screws. 

2.10 IDENTIFICATIONS: 

A. All motors shall be identified as shown on drawings. 

2.11 CONDUIT BOX 

A. Provide each motor with a conduit box amply dimensioned for the motor lead 
terminations.  Include a grounding lug on motors 1/6 horsepower and larger.  Supply 
a gasket suitable for the motor enclosure type and application.   

B. Provide an oversize box to facilitate wiring terminations. Provide Polaris block type 
connectors for motors ½ Hp and above. 

C. Oversized terminal box shall have a volume greater than or equal to the next standard 
NEMA size box. 

D. Terminals shall be tinned copper. 

E. Every motor provided shall be hardwired. No motor shall be provided with a cord and 
a plug. 
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2.12 SPACE HEATERS 

A. Provide space heaters in all motors 25HP and above. 
1. Use heaters hermetically sealed in stainless steel or equivalent corrosion-resistant

sheaths. 
2. Heaters shall be rated for 240V, but will be operated at 120 volts.
3. Braze heat-resistant insulated leads to the heater or supply heater with brazed

leads and extend to the conduit box.

2.13 MONITORING DEVICES 

A. Motor shall be protected and be supply with necessary monitoring devices per driven 
equipment specification and contract drawing. 

2.14 PAINT 

A. Shall be severe duty and shall have an epoxy coating per IEEE 841. 

2.15 ACCEPTABLE MANUFACTURERS 

A. The motor model shall be as listed and manufactured by one or more of the following 
manufacturers unless otherwise approved by the Engineer. 
1. General Electric.
2. TECO/Westinghouse
3. US Motors.

2.16 MOTOR EFFICIENCIES 

A. Three phase motors rated 1 Hp and larger shall be of the NEMA premium efficiency 
type.   Efficiency values shall be based on tests performed in accordance with IEEE 
Publication No. 112, Method B.  Motors with horsepower or rpm's not listed shall 
conform to comparable standards of construction and materials as those for listed 
motors. 

B. Motor shall be severe duty rated for industrial application. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. The Contractor shall make all electrical connections to equipment specified. 
Installation shall be made in compliance with manufacturer's recommendations and 
the Contract Drawings.  If the Contract Drawings or drawings and recommendations 
from the Manufacturer are not available then installation shall proceed according to 
the best electrical industry and trade practice. 

B. Properly install and align motors in the locations shown, except motors which are 
factory mounted on the driven equipment.  When the motor and equipment are 
installed, the nameplate must be in full view.   
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3.02 LARGER MOTORS 

A. If a motor horsepower rating larger than indicated is offered as a substitute and 
accepted, provide required changes in conductors, motor controllers, overload relays, 
fuses, breakers, switches and other related items with no change in the contract price. 

3.03 TESTING 

A. General:  Provide all necessary instruments, labor and personnel required to perform 
motor inspection and testing. 

B. Inspection:  Inspect all motors for damage, moisture, alignment, freedom of rotation, 
proper lubrication, oil leaks, phase identification and cleanliness, and report any 
abnormalities to Engineer before energizing. 

C. Energizing:  After installation has been thoroughly checked and found to be in proper 
condition, with thermal overloads in motor controllers properly rated and all controls in 
place, energize the equipment at system voltage for operational testing. 

D. As a part of the testing procedure, the Contractor shall prepare a card for each motor, 
20 HP and larger, installed on this contract.  After each motor has been run to 
operating temperature, the motor shall be shut down and an insulation resistance shall 
be made, using a megohmmeter.  Make the test immediately after shutdown.  Record 
megohmmeter reading and winding temperature.  Correct reading of insulation 
resistance to 40° C/104°F.  Insulation resistance in megohms, corrected to 40° C, shall 
be at least equal to one (1) megohm for each 1000 volts applied. 

E. Testing shall be in accordance with Division 16. 
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ELECTRIC MOTOR QUESTIONNAIRE 

Motor Data 

Manufacturer: Motor HP:  ________________ 
Frame  _________________________ Enclosure: ________________ 
Type:     RPM:  ____________________ 
Voltage:                               Phases:     Hertz:  __________ 
Starting Method:______________________________ 
Shaft:  Size:  ________________________________ 
Insulation Class:       Duty:  _____________________ 

Full Load AMPS:     No Load AMPS: _____________  
Locked Rotor AMPS:    Locked Rotor Time: __________ 
Locked Rotor Torque:  % Breakdown Torque: ________ 
Locked Rotor KVA/HP: Rotor WK2 (lb-ft2): ___________ 

NEMA Design:  Service Factor:   Inrush Current (% of Full Load): _____ 

Max Safe Stalled Time (Seconds):_____________________________________________ 

Number of Safe Starts Per Day:_______  Number of Consecutive Starts:_______________ 

*Full Load Temp Rise, degrees C over 40o C Ambient (at 1.0 S.F.): ___________________

*Service Factor Temp Rise, degrees C over 40o C Ambient (at 1.15 S.F.): ______________

*Limiting Temperature Rise:  __________________

Resistance (at 25?  C): _______________________ 

Bearings:  Type/Size                              Life  Lubrication:______________ 

Exhaust Air (CFM): ____________________________ Exhaust Air Temp Rise (oF): ______ 

EFFICIENCY: POWER FACTOR: CURRENT 
1.15 S.F. Load:      _______________________________________ 

4/4 Load:      ____________________________________________ 

3/4 Load:  __________________________________________________________________  

1/2 Load: ___________________________________________________________________ 

1/4 Load: ___________________________________________________________________ 

*Temperature rise measured by embedded detectors and not by resistance.

All Data Fields To Be Completed By The Motor Manufacturer 

END OF SECTION 



SECTION 16191 

MISCELLANEOUS EQUIPMENT 

COA,AW,FE - 9/16/2014      16191-1      9/16/2014 

 MISCELLANEOUS EQUIPMENT 

PART 1 GENERAL 

1.01 SCOPE OF WORK 

A. Furnish and install all miscellaneous equipment as shown on the Drawings and as 
specified herein. 

1.02 REFERENCE STANDARDS 

A. Equipment enclosures shall have NEMA ratings suitable for the location in which they 
are installed, as specified in Division 16. 

1.03 SUBMITTALS 

A. Submit to the Engineer, in accordance with Division 1, detailed catalog information or 
drawings describing electrical and physical characteristics of all equipment specified. 

B. Submittal shall be clearly marked showing only equipment provided.  Mark through 
equipment option not provided. 

PART 2 PRODUCTS 

2.01 MATERIALS 

A. Control Stations 

1. Control stations shall be heavy-duty type, with full size operators.  Momentary
contact stop buttons shall have a lockout latch that can be padlocked in the open
position.  Provide an extra contact to monitor the auto position of the switch as
shown on the drawings.

2. NEMA 4X enclosures shall be stainless steel.

3. NEMA 7 enclosures shall be copper free cast aluminum.

4. Control stations shall be Allen-Bradley or approved equal.

B. Wireway 

1. NEMA 4X wireway shall be 316 stainless steel with gasketed, hinged covers and
stainless steel type 316 screws.

2. NEMA 4X shall be Bulletin F-22 as manufactured by the Hoffman Engineering Co.
or approved equal.

C. Control relays 

1. Control relays shall have 120-volt coils, 11 pin tubular octal bases with indicating
light, and contacts rated for 10 amps.  Furnish 1 N.O. and 1 N.C. spare contacts in
addition to those required by the control scheme.

D. Timing relays 
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1. Timing relays shall have 120 volt coils, 11 pin base, selectable for on delay or off
delay functions, and settable for time delays of 0.05 seconds to 999 minutes with
10 amp contact rating.  Relays shall be Square D class 9050 type JCK70 or equal.

E. Polyethylene Warning Tape 

1. Warning tape shall be red metal detectable polyester, 6-in minimum width.

2. Warning tape legend shall read: “CAUTION: BURIED ELECTRIC LINE BELOW”.

F. Terminal Blocks 

1. Terminal blocks shall be 600 Volt, channel mounted, with tubular screw and
pressure plate.

2. Terminal blocks shall be Bulletin 1492 as manufactured by the Allen-Bradley Co.
or approved equal.

G. JIC Boxes for GF Receptacles 

1. Furnish all necessary hardware for mounting the heat tape and thermostat.

2. JIC boxes shall be 6-in by 6-in by 4-in aluminum continuous hinge clamp cover
boxes, Hoffman, Catalog No. A-606 CHAL with Type L23 stainless steel type 316
fast operating JIC clamp or approved equal.

3. Install 1-1/2-in bushings in bottom of box for cord and plug to pass through.

H. Corrosion Inhibitors 

1. All equipment enclosures, terminal boxes, etc, located in a NEMA 4X rated area
(where shown on the Drawings) that contains electrical or electronic equipment or
terminal strips shall be furnished with an internally mounted, chemically treated
corrosion inhibitor pad.

2. The corrosion inhibitor pads shall be as manufactured by Hoffman Engineering
Co.; 3M or approved equal.

I. Instrumentation Disconnect Switches: Provide a heavy-duty single pole disconnect 
toggle switch in a weather proof cast enclosure for all field instruments served with 
electric power.  This feature shall be included whether or not shown on drawings. 

J. Fuses, 0 to 600 Volts: Provide a complete set of current-limiting fuses wherever fuses 
are indicated.  Supply a set of six (6) spare fuses of each type and each current rating 
installed.  Utilize fuses that fit mounting specified: 

1. For 0 to 600 volt motor and transformer circuits, 0 to 600 amps, UL Class RK-1
with time delay, Bussmann Type LPS-RK, Shawmut Type A6D-R, or equal.

2. For 0 to 250 volt motor and transformer circuits, 0 to 600 amps, UL Class RK-1,
Bussmann Type LPN-RK, Shawmut type A2D-R, or equal.

3. For 0 to 600 volt feeder and service circuits, 0 to 600 amps, UL Class RK-1,
Bussmann Type KTS-R, Shawmut Type A6K-R, or equal.

4. For 0 to 250 volt feeder and service circuits, 0 to 600 amps, UL Class Rd-1,
Bussmann Type KTN-R, Shawmut Type A2K-R, or equal.

5. For 0 to 600 volt feeder and service circuits, 601 to 6,000 amps, UL Class L,
Bussmann type KRP-C, Shawmut Type A4BY, or equal.
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K. Indicating Lights: Indicator lamps shall be heavy duty 30mm, industrial type oil tight, 
high-visibility LED, full voltage type.  Units shall have screw on plastic lenses and shall 
have factory engraved legend plates as required.  Unless otherwise specified in each 
equipment specification lens color shall be green for equipment OFF, red for 
equipment operating, amber for FAIL and white for power ON/Equipment Stand-by. 
For all control applications, indicator lamps shall incorporate a push-to-test feature. 

L. Selector Switches: Mode selector switches (HAND-OFF-AUTO, LOCAL-OFF-REMOTE, 
MOTOR SELECTOR, LEAD-LAG, etc) shall be heavy-duty 30mm, oil tight, industrial 
type with contacts rated for 120 VAC at 10 Amps continuous.  Units shall have 
standard size, black field, and legend plates with white markings, as indicated. 
Operators shall be black knob type.  Units shall have the number of positions and 
contact arrangements, as required.  Units shall be single-hole mounting, 
accommodating panel thicknesses from 1/16-in minimum to 1/4-in maximum. 

M. Push Buttons: Push-button, shall be heavy-duty, industrial type with momentary or 
maintained contacts as required, rated for 120 VAC at 10 Amps continuous.  Units 
shall have standard size, black field, and legend plates with white markings, as 
indicated.  Button color shall be red for or START and green for STOP.   Contact 
arrangement shall be as required.  

N. E-stop push button: Emergency stop push-button shall be red, non illuminated, 
mushroom type heavy duty, industrial type with maintained contact, rated for 120 VAC 
at 10 Amps continuous. Button shall Cutler Hammer HT800 or approved equal. 

O. Combination starters shall be provided with motor circuit protectors and equipped to 
provide under-voltage release and overload protection on all three phases. 
Combination Starter is applicable for single motor starter only, refer to common 
control panel specification for other application. 

1. Motor starters shall be 2 or 3 Pole, 1 or 3-phase as required, 60 Hz, 600 Volt,
magnetically operated, full voltage non-reversing except as shown on the
drawings. NEMA sizes shall be as required for the horse power shown on the
drawings.

2. Each motor starter shall have a 120 Volt operating coil and control power
transformer. Starters shall have motor overload protection in each phase.
Auxiliary contacts shall be provided as shown on the drawings. A minimum of one
N.O. and N.C. auxiliary contacts shall be provided in addition to the contacts
shown on the drawings.

3. Overload relays shall be adjustable ambient compensated and manually reset.

4. Control power transformers shall be sized for additional load where required.
Transformer primaries shall be equipped with time-delay fuses.

5. Switches, relays, push buttons shall be as specified under this section.

6. Provide additional protection as shown on contract drawing.

7. Enclosure shall be NEMA 4X 316SS for outdoor application and Nema 12 for
indoor application.

P. Lighting Contactor 
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1. Lighting contactor shall be of the electrically operated, mechanically held type
mounted in NEMA 1, enclosures (except where noted otherwise on the Drawings)
with number of poles as noted on the Drawings.  Operating coils shall be rated for
120 Volts unless otherwise indicated on the Drawings and shall be for momentary
operation.  Provide with “Hand-Off-Auto” switch on cover where shown on the
Drawings.

2. Contactors shall be rated for 20 Amps, 600 VAC and shall be Automatic Switch
Co., Bulletin 917 RC, similar by Square D Co.; Cutler Hammer/Westinghouse or
approved equal.

Q. Photocells 

1. The photocells shall be suitable for power duty with individual fixtures or for pilot
duty with contactors as detailed on the Drawings.

2. 120V Photocell shall be Precision P2275 or approved equal.

3. Locking type receptacle shall be Precision M2A or approved equal.

R. Intrusion Switch: Surface mount aluminum housing contract with armored cable Model 
2507 ADL or approved equal 

PART 3 EXECUTION - NOT USED 

END OF SECTION 
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PART 1 GENERAL 

1.01 SCOPE OF WORK 

A. Provide, furnish and install all electrical wire/s, conductor/s and cable/s (WCC) for 
all electrical, instrumentation and controls (EIC) work , as applicable and required, to 
make all electrical system/s complete and satisfactorily operable as specified here-in 
and designated per the Contract PLANS.  Coordinate WCC accordingly for 
instrumentation and controls (I&C) requirements and applications. 

B. All WCC work shall comply per the National Electrical Code (NEC), all applicable 
federal, state, and local codes, regulations and ordinances. 

1.02 RELATED SPECIFICATIONS 

A. DIVISION 16 – Electrical 

B. DIVISION 17 – Process Instrumentation and Controls System, PICS 

C. ALL PROCESS AND/OR MECHANICAL PACKAGED SYSTEM/s  --having electrical, 
instrumentation and control system/s, WCC, components, devices, etc.  Reference all 
applicable and respective, related packaged system/s specification section/s, 
accordingly. 

D. Other related work as may be designated, required, and/or called for per the 
CONTRACT DRAWINGS, other related TECHNICAL / EQUIPMENT 
SPECIFICATIONS and/ or as elsewhere defined or designated. 

1.03 REFERENCES AND STANDARDS 

A. References and Standards apply in their entirety: 

1. NFPA 70 National Electric Code 

2. U.L. 44 Thermoset-Insulated Wires and Cables 

3. U.L. 510 Polyvinyl chloride, polyethylene, and rubber insulated tape 

4. U.L. 1685 Vertical Tray Fire Propagation and Smoke-Release test for  

electrical and fiber optic cables 

5. IECA S-95 / Power Cables rated 2000V or less for distribution of electrical 

NECA WC-70 energy 

6. ASTM B8 Standard Specification for concentric-lay, stranded copper  

conductors  --hard, medium-hard, and soft 

7. OWNER’s Conductor Color Code standard –as designated here-in, 16200, 1.05
D.
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1.04 SUBMITTALS 

A. Submittal/s per product information –catalog data sheets, product ratings, etc. per 
requirements and compliance per Division 1 – General Provisions, Section 01300, 
“Submittals”.   

B. Operations and Maintenance (O&M) Manuals –include all approved WCC submittals in 
the CONTRACT O&M per Section 01730. 

1.05 WIRES, CONDUCTORS AND CABLES COLOR CODING 

A. Multi-conductor I&C cable/s:  Color coding is specified in the multi-conductor cable 
type specification--as designated per the multi-conductor cable manufacturer. 

B. Power and control WCC: provide single conductor/s with integral insulation 
pigmentation of the designated and/or required color. 

C. Phase A, B, and C implies the direction of positive phase rotation for AC power 
voltage. 

D. Implement OWNER’s authorized conductor color code as designated below: 

1. Electric Power WCC compliance per COA, Austin Energy Utility
 Conductor 

 System voltage/s  Conductor  Color  . 

a. All systems Ground Green 

b. 120/240 volts, Hot Leg, L1 Red 

1-phase, 3-wire Other Hot Leg, L2 Black 

Neutral, grounded White 

c. 120/208 volts, Phase A Red 

3-phase, 4-wire Phase B Black 

Phase C Blue 

Neutral, grounded White 

d. 277/480 volts Phase A     Brown 

3-phase, 3-wire * Phase Yellow 

Phase C Purple 

Neutral, grounded * Gray * 

* 3-phase, 4-wire service drop from the power company; neutral is pulled

and grounded at  first main disconnect only; neutral conductor shall not be

installed in electrical power distribution system -- thereby standard
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 practice does not utilize 277V, 1-phase power (line to neutral)  

e. Motor space heater/s Hot Leg Black 

@ 120 volts, 1-phase Neutral Black-
wrapped

w/   white color 

vinyl tape 

f. DC circuit installed in     Positive  (+)  Blue 

raceway  Negative (-) Brown 

2. Control Panel WCC shall be rated 41 strand, tinned copper, 600V insulation --
rated Type SIS --- WCC color code as follows:

a. AC controls wire Red 

b. Annunciator contacts Yellow 

c. DC controls Blue 

d. DC (+) power Red 

e. DC (-)  power Black 

f. AC Hot Black 

g. AC Neutral White 

h. PLC/RTU discrete I/O’s Purple 

E. NOTE: All WCC shall be color coded and tagged compliance per COA, AWU standard 
per section 16205 “Wire and Cable Tagging”. 

PART 2 PRODUCTS 

2.01 GENERAL 

1. Use the manufacturer’s name, model or catalog number, if for purpose of establishing
standard quality and general configuration desired only.

2. Splices are not approved –exception at lighting fixture/s and convenience receptacles.

3. Samples of all WCC shall be submitted when so requested by the
ENGINEER/OWNER for the purpose of determining acceptability of the wire.  WCC
which have been rejected shall not be used at all.  Such rejected WCC shall be
removed from OWNER’s premises.

4. Multi-conductors cable are NOT APPROVED.

2.02 CONDUCTORS – 600 VOLTS (600V)

1. Single Conductors at 600V insulation rating:

1. Unless noted elsewhere or otherwise designated, all power and control WCC shall
be 98% conductivity, soft annealed, stranded copper with 600V insulation -- rated
Type XHHW-2. Grounding WCC shall be bare, hard annealed, stranded copper.

2. Use only WCC meeting applicable requirement per UL 44, UL 1685 and IECA S-
95-658 (NEMA WC70).



16200 
WIRES, CONDUCTORS AND CABLE – 600V AND BELOW 

COA,AW,FE – 9/16/2014 16200-4 9/16/2014 
WIRE, CONDUCTORS AND CABLE-600V AND BELOW 

3. Power WCC shall not be smaller than #12 AWG, unless otherwise noted on the
Contract PLANS.

4. Control WCC shall not be smaller than #14 AWG, unless otherwise note on the
Contract PLANS.

5. WCC shall be marked every two (2’-0”) with the size, type and voltage rating as
well as the Manufacturer’s name and measurement markers.

6. Unless otherwise note, conductor size/ampacity rating indicated are based on
copper conductor.  Do not provide conductor smaller than that designated --
comply per N.E.C.

7. Approved WCC manufacturers:  Anaconda, Cyprus (Rome), General Electric, the
Okonite Company, Triangle, or approved equal.

8. Where flexible power/power and controls cords and cables are supplied, provide
same per Type SEOOW rated -- flexible stranded copper conductor/s, 600V
insulation rating –with quantity and size conductors as required and/or where
designated per the CONTRACT PLANS.

B. Single Pair Instrumentation Cable – #16 AWG, stranded, twisted, shielded pair (2), 
98% conductivity copper conductors, 600V insulation and a #16 AWG, stranded, 
tinned copper drain wire with overall aluminum mylar shield overlapped for 100% pair 
conductors coverage -- rated Type TC Cable 

1. Single pair instrumentation cable shall be designed and fabricated for noise
rejection for process control, computer and/or data logging applications. Shall have
a PVC overall jacket (35 mils) shall be flame retardant, sun light and oil resistant.
Shall be rated for cable tray, conduit and/or other approved raceway.  Minimum
temperature rating shall be 90oC dry locations, 75oC wet locations.

C. Single Triad Instrumentation Cable – #16 AWG, stranded, twisted, shielded triad (3) 
copper conductors, 600V insulation, and a #16 AWG, stranded, tinned copper drain 
wire with overall aluminum mylar shield overlapped for 100% triad conductors 
coverage -- rated Type TC Cable 

1. Single triad instrumentation cable shall be designed and fabricated for noise
rejection for process control, computer and/or data logging applications.  Shall
have a PVC overall jacket (35 mils) shall be flame retardant, sun light and oil
resistant. Suitable for installation in cable tray/s, conduit and/or other approved
raceway/s.  Minimum temperature rating shall be 90oC dry locations, 75oC wet
locations.

D. Equipment Grounding Wire/Conductor: 

1. Provide stranded, copper conductor/s as designated, shown and required per
N.E.C. for electrical system grounding and equipment grounding.

2. Provide conductor/s with green color, 600V insulation, minimum thickness of 1/32
inch -- rated Type XHHW-2.

E. All control panel wiring shall be flexible, 41 strand, tinned copper, 600V insulation, 
Type SIS -- not smaller than #14 AWG, color coded as outlined here-in per section 
16200, 1.05, D.2.  
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F. All WCC shall be new, unused, in good condition and shall be delivered in standard 
coils, packages or reels.  If wire used is different than what is specified, samples of 
wire shall be submitted for the purpose of determining acceptability of the wire.  Wire 
which has been rejected shall not be used again.  Such rejected wire shall be removed 
from the Owner's premises.  Decisions as to the quality of the wire furnished and the 
acceptance of such wire shall be made by the Owner or his representative. 

G. Power conductors shall not be smaller than No. 12 AWG, except for control and alarm 
wiring where No. 14 AWG shall be used as minimum size wire when protected by a 15 
amp fuse/circuit breaker. 

H. The contractor may, if he deems it necessary or advisable, use larger sized conductors 
than those required.   In no case shall there be a voltage drop greater than that 
allowed by the N.E.C. 

I. Multi-conductors cable are NOT APPROVED. 

J. WCC splice/s are NOT APPROVED, except for light fixtures and receptacles wiring. 

PART 3 EXECUTION 

3.01 GENERAL 

A. Do not exceed WCC manufacturer’s recommendations for maximum pulling tension 
and minimum bending radii.  Pulling compound shall be used.  Use only UL listed 
compound compatible with WCC outer jacket and with the raceway utilized. 

B. Contractor shall provide and install all low voltage (120V, 208V, 240V, 480V, etc.) 
WCC for power distribution equipment and associated hardware designated and 
required per the CONTRACT PLANS. 

C. Tighten all screws and terminal bolts using torque type wrenches, and/or drives to 
tighten to the inch-pound requirements of the NEC and UL. 

D. When single WCC in man-holes, hand-holes, vaults, cable trays and other designated 
location and/or raceway/s are not wrapped together by some other means, such as arc 
and fireproofing tapes, bundle throughout their exposed length conductor/s entering 
from each conduit/raceway with nylon, self-locking, releasable cable ties placed at 
interval not exceeding 12 inches on-centers. 

3.02 INSTALLATION 

A. Support all conductors in vertical conduits or raceways in the manner set forth in 
Article 300-19 of the latest revision of the National Electric Code. Do not use lighting 
fixtures for raceways or circuits other than parallel wiring of fixtures. 

B. Do not make any splices or taps in any conductor except where absolutely required for 
120 volt circuits feeding lights or receptacles.  Such splicing may only take place in 
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splice/junction boxes.  Elapsed time meters are the only exception to not using a 
junction box.    

C. Tag all power wiring in all pull boxes, wire ways, motor control center wire ways, panel 
board wiring gutters, light switch boxes, receptacles, disconnect switches etc.  Use 
flame slip-on type tags, approved for this use, as manufactured by "Raychem", or 
owner approved equal.  See Section 16205, Wire and Cable Tagging Standard for 
additional requirements. 

D. All interconnect wiring going from one compartment to another, or between two 
separate pieces of equipment must terminate at a terminal block on each end, i.e. 
entering and leaving a compartment or piece of equipment. 

E. All wiring passing between cabinets shall be protected by a rubber grommet or 
approved nipple with bushings. 

F. All wire terminations shall be made with a mechanical compression type lug or terminal 
specifically designed to accept stranded wire. Do not terminate by wrapping the wire 
around the screw. 

G. Number 8 AWG and larger wire shall utilize a crimper with a die set to install lugs to 
the wire. 

H. No more than two wires/ lugs per terminal will be allowed unless ring type lugs are 
used.  A maximum of three wires will be permitted if all wires are using ring lugs. 

I. All current transformer loops shall utilize ring terminals and shorting terminal boards to 
avoid open circuiting the secondary of a CT. 

J. All wiring run to the front door panel shall have a spiral wrap and tie wrapped to protect 
wires from being pinched between door and panel.  A looped (slack) in conductor/s 
shall be provided to allow door to open freely. 

K. All main panel wiring shall be run in a raceway such as Panduit.  All wiring run from the 
Panduit to the devices shall be neatly run and tie wrapped.  If Panduit is not practical, 
wires shall be neatly run and tie wrapped. 

L. Equipment grounding wire run in conduit shall have an identifying green covering or 
green color coding at each end terminations and at junction box or pull box locations 
along its run length. 

M. Where the capacity of a single feeder is great enough to require parallel conductors in 
more than one (1) conduit, each conduit must contain the same number and length of 
conductors in all phases (legs) of the feeder, including any neutral conductors per the 
N.E.C. 

N. Under no circumstance shall circuits above 600 volts and those below 600 volts be 
pulled in the same conduit. 

O. Separate low level circuits (such as phone line) from noisy and power circuits by a 
minimum distance of 1 foot.  
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P. Bolted and compression connections/terminations for electrical conductors shall be 
thoroughly cleaned and tinned or covered/sealed with a light, pliable, waterproof film of 
commercial paste or sealant to prevent oxidation and/or corrosion --- applied to cover 
complete conductor termination and cover/extend past end of conductor insulation. 
This is typical/required for Wastewater Facilities and hazardous, moisture and 
corrosive areas.  Acceptable conductor/termination sealant manufacturers are Noalox 
or approved equal.  Include sealant submittal data with WCC submittals. 

Q. Where mechanical assistance is used for pulling conductors, a wire pulling compound, 
Polywater, or equal, having inert qualities that do not harm the wire insulation or 
covering shall be free from grease, filings or foreign matter before conductors are 
pulled.  Do not exceed cable Manufacturer’s recommendations for maximum pulling 
tensions and minimum bending radii. 

R. Wiring shall be tagged with Raychem Wire Markers, or equal, at panel boards, and all 
termination points with numbers conforming to the City of Austin Wire and Cable 
Tagging Standard. Power wiring labels shall be white with black letters. 

S. Lighting and receptacle wiring may use silicone filled spring type wire connectors in 
approved locations. This applies to lighting and receptacle circuits only. 

T. In no case shall DC voltage circuits and AC circuits be pulled in the same conduit or 
raceway. 

3.03 FIELD TESTS 

A. Field test, check and inspect all installed WCC --- comply per requirements per Section 
16951 “Calibration and Testing”.  

END 
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PART 1 GENERAL 

1.01 CABLE TAGGING METHOD 

This specification section establishes the wire/conductor and cable tagging method to 
use for all electrical, control and instrumentation systems for the City of Austin, Austin 
Water Utility. 

PART 2 PRODUCT 

2.01 WIRE/CONDUCTOR AND CABLE TAGGING 

In general, all wiring shall be tagged at all termination points and at all major access 
points in the electrical raceways.  A termination point is defined as any point or junction 
where a wire or cable is physically connected. This includes terminal blocks and 
device terminals. A major access point to a raceway is defined as any enclosure; box 
or space designed for wire pulling or inspection and includes pull boxes, manholes, 
and junction boxes. 

Wire tags shall show both origination and destination information to allow for a wire to 
be traced from point to point in the field.  Information regarding its origination shall be 
shown in parenthesis. 

A. Single Conductor/Wire/Cable Wire Tagging 

1. The following is the format to use for single conductor/wire/cable wire tags.  Tag
information to the left refers to the termination point. Tag information in
parenthesis refers to point of origination.

XXXX  XX  ( XXXX-XXXX-XXXXX  /  XXXX  XX )

Device Terminal Identifier No. (Equipment Tag No.*/Device Terminal
Identifier No.)

*For wiring within a piece of equipment, control panel, junction box, etc., the
Equipment Tag No. is not required, only the Device Identifier and Terminal 
Number from the point of origination. 

Example:  For a wire connected from Terminal block 1 terminal 23 to relay CR1 
terminal 9, the correct tag would be TB1-23(CR1-9) at the terminal block and 
CR1-9(TB1-23) at the relay. 

B. Device Identifier 

1. The Device Identifier uniquely identifies a device within a piece of equipment.
Examples are: TB1, for terminal block number 1 and CR02, for control relay # 02.
For existing equipment, refer to existing device tags or labels and/or equipment
documentation. For missing tags or new equipment, refer to the standards
developed by EIC Division.

C. Terminal Number 



16205 

WIRE AND CABLE TAGGING

COA,AW,FE – 9/16/2014 16205-2 9/16/2014 

WIRE AND CABLE TAGGING 

1. The Terminal Number along with the Device Identifier, identify which specific point
in the equipment the wire must be terminated to.  Refer to manufacturer's labeling
or record drawings for device terminal numbers.

D. Equipment Tag No. 

1. The Equipment Tag Number is the physical tag attached to the equipment.  For
existing equipment, please refer to the Facility in question. For new or missing
equipment tags please refer to the Contract PLANS Mechanical Systems for
equipment tag identification and/or designation.

E. Device Identifier and Terminal Number 

1. The device identifier and terminal number is the same as in a single wire tag
above and it describes what device and terminal number the wire is to be
terminated to.

2.02 TAG SPECIFICATIONS 

Wire tags shall be yellow for control wiring and white for 120V and all other power 
wiring. They shall be heat shrink type "Raychem" or Owner approved equal with the 
tag numbers typed with an indelible marking process.  Character size shall be a 
minimum of 1/8" in height. Hand written tags will not be acceptable. Tags shall not be 
heat shrunk unless specifically authorized by owner. 

PART 3 EXECUTION 

3.01 DEVIATIONS 

A. For deviations from this wire tagging specification, or for cases not covered by these 
specifications, submit the proposed tagging system to the Austin Water Utility, 
Engineering Program, Electrical Instrumentation and Controls Division staff –Electrical 
Group and Automation Group for approval prior to use. 

3.02 GRAPHIC DISPLAY 

B. Comply per the following graphic display/outline for the specified conductor/wire/cable 
tagging method. 

1. Single conductor wire tagging within same enclosure and/or equipment.

2. Single conductor wire tagging between two separate enclosures and/or
equipment.
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PART 1:  GENERAL 
 
1.1 Scope of Work 
 

Furnish emergency generator set(s) for providing backup electrical power at 277/480V, 3 
phase, 60 Hz, or as required on drawings to service designated loads--complete with 
automatic transfer switch, fuel storage tank, battery and charger, control panel and/or other 
applicable accessories and appurtenances as specified herein and/or shown on drawings.  All 
emergency generator sets and related accessories furnished shall be by a single supplier being 
emergency generator manufacturer’s authorized dealer or distributor. 

 
1.2 Related Specifications 
 

16524, “Automatic Transfer Switch” 
 
1.3 Manufacturers 
 

A. Qualifications 
 
Manufacturer shall be an Original Equipment Manufacturer proven in the 
fabrication of emergency generator sets and shall produce their own prime mover.  
Prior to BID award, bidder may be requested to furnish customer data base to 
substantiate proven manufacturer.  This may include, but is not limited to the 
following: 
 
1. Minimum of five (5) years in this business 
2. Customer company name. 
3. Contact person name and telephone number. 
 

B. Acceptable Manufacturers: 
 

 Caterpillar/Holt, Cummins/Onan or Kohler. 
 
1.4 Quality Assurance and Warranty 
 

A. Workmanship and Materials 
 

1. Emergency generator sets shall be designed, fabricated and/or assembled in 
accordance with the best modern engineering and shop practices, so as to 
produce a high quality reliable source of backup electrical power. 
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2. All materials and/or equipment shall be new.  Remanufactured or existing
equipment shall NOT BE ACCEPTABLE.

B. Manufacturer Warranty 

1. Manufacturer shall guarantee against the following:

a. Faulty or inadequate design.
b. Assembly or fabrication.
c. Defective workmanship or materials.

2. Manufacturer shall furnish a written manufacturer’s warranty to correct and/or
replace all the guarantee items determined to be at fault.  FOB
DESTINATION (on purchase order) at no cost to OWNER, for a period of 12
months from date of final acceptance.

1.5 Submittals 

A. Submittal Data 

Submittal data shall be sufficient to determine compliance with, meeting or 
exceeding, the specifications.  Submit the following data, for shop drawing review. 

1. Manufacturer(s) model number(s) and complete catalog data including
auxiliary equipment and accessories.

2. The following data in tabulated form:

a. Make and type of engine including manufacturer, model, and capacity.

b. Number of cylinders and cylinders configuration.

c. Bore, liners (inches).

d. Stroke, liters (inches).

e. Piston displacement, liters (cubic inches).

f. Piston speed, liters per minute (feet/min.) at rated RPM.
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g. BMEP at rate KW output. 
 
h. Generator make, type, model, manufacturer. 
 
i. Generator electrical rating, KVA or kW @ 0.8 power factor. 
 
j. Exciter type. 
 
k. Generator insulation class and temperature rise. 
 
l. Number and type of bearings. 
 
m. Manufacturer’s certified engine BHP curve and certified generator set 

fuel consumption curve. 
 
n. Total weight(s) of assembled set, components, accessories, etc. 
 

3. Complete data for automatic transfer switch and its accessories. 
 
4. Manufacturer’s PARTS AND SERVICE SUPPORT reference 1.5.B.5 herein. 
 
5. Manufacturer’s recommendation for special tools, spare parts, replacement 

parts, related accessories. 
 
6. Data and ratings for other accessories and appurtenances furnished where 

applicable. 
 

B. Operation and Maintenance Manuals (O&M Manuals) 
 

Furnish quantity of copies as specified for contract deliverables for O&M Manuals 
complete with delivery of each size and rating emergency generator set.  As a 
minimum O&M Manual shall provide the following: 

 
1. All data per SUBMITTALS, reference 1.5.A. 
 
2. Complete generator and transfer switch electrical power, control and 

instrumentation wiring schematics; generator output wiring diagram; 
enclosure(s) dimensions, layouts, and ratings, etc. 
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3. Complete bill of materials with complete description of all parts, components, 
accessories, etc. to be easily identified for replacement and/or service. 

 
4. Operation & Maintenance Instructions 
 

a. Technical/service manual including functional descriptions, settings 
and adjustments, and calibrations. 

 
b. Complete description of the operational characteristics of the generator 

set and its major components. 
 

c. Complete parts listing, routine or standard maintenance checks, 
renewal parts, etc. 

 
5. Parts and Service Support 

 
Bidder shall furnish authorized generator set manufacturer parts and service 
on a 24 hour basis for both the engine and generator.  (Furnish description of 
Parts and Service Support with submittal as data specified in 1.5.A.4. 

 
1.6 Standard References 

 
Emergency generator sets shall be designed, manufactured and tested in accordance with and 
meet or exceed the latest edition, revision and /or addendum of the following industry 
standards (which are in force 90 days prior to the BID date): 
 
ANSI     NEMA    UL 
ASTM    AEIC     NFPA 
NEC     ICEA    OSHA 

  
 
PART 2:  PRODUCT 
 
2.1 Principal of Operation 

 
A. Emergency generator sets shall comply with industry standard of the type for 

furnishing remote location generation of polyphase, alternation current electrical 
power at 480V, 3-phase, 60 Hz as driven by a diesel engine of required capacity 
meeting the specifications herein.  Emergency generator set shall work in conjunction 
with an automatic transfer switch and/or other requirements applicable as designated 
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per the contract documents.  Generator shall be sized to provide power to loads as 
shown on contract drawing allowing a 5% voltage drop. 

 
B. Emergency generator set shall be a skid base mounted power plant unit of required 

capacity diesel engine driver and generator unit for output of normally 480/277Y V, 
3-phase, 60 Hz electrical power.  Verify with contract drawings for each site. 

 
C. Fabrication and performance shall meet or exceed standards per: 

 
1. UL. 
 
2. NEMA MG-1 1978 parts 16 and 22 Motors and Generators. 
 
3. IEEE 115 
 
4. MIL-STD-705 
 
5. NFPA 110 
 
6. OSHA 
 

2.2 Engine Power Plant 
 

A. Type 
 

The engine shall be an internal compression combination ignition engine.  It shall be a 
four stroke cycle, water cooled, and solid injection engine of either a vertical in-line 
or V-type cylinder configuration or as designated per the contract documents. 
 

B. Horsepower 
 
Certified engine horsepower curves shall be submitted showing the manufacturer’s 
approval of the engine rating for emergency generator set and power plant application.  
Special ratings or maximum ratings will NOT BE ACCEPTABLE. 
 

C. Speed 
 
The engine shall not exceed 1800 RPM at normal full load operation.  Speed shall be 
regulated and limited by speed governor controls specified elsewhere herein.
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D. Fuel 
 
The engine shall be capable of satisfactory performance on No. 2 diesel fuel. 
 

E. Governor 
 
The engine speed shall be controlled by an electronic or hydraulic governor to 
maintain constant speed from no load to full load.  The frequency at any constant 
load, including no load, shall remain a steady state band width of +/- 0.4% of rated 
frequency.   

 
F. Fuel System 

 
The fuel system shall be that which is normally used by the diesel engine 
manufacturer.  It shall include a replaceable element fuel filter conveniently located 
for easy servicing. 
 
1. A ready supply double wall fuel tank with leak detection shall be base 

mounted below the generator set to provide an immediate fuel supply upon 
engine startup and shall have minimum capacity for 24 hours operation at full 
load. Tank shall be UL 2085 (2012 IFC Section 5704.2.7) 

  
2. Wire reinforced flexible fuel lines shall be furnished for each fuel connection 

to the engine. 
 

G. Lubrication 
 

1. The engine shall have a gear type lubricating oil pump for supplying oil under 
pressure to main bearings, crank pin bearings, piston, piston pins, timing 
gears, camshaft bearings, and valve rocker mechanism. 

 
2. Thread spin-on full flow lubrication oil filters, conveniently located for 

servicing, shall be provided.  Filters shall be equipped with a spring loaded by-
pass valve to ensure oil circulation if filters are clogged. 

 
H. Cylinder Liners 

 
The engine shall be provided with removable cylinder liners of close-grained alloy 
iron. 
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I. Aftercooler 

 
Only engine jacket water cooled and engine manufacturer designed and furnished 
aftercooler may be furnished. 

 
J. Air Cleaners 

 
The engine shall be provided with dry type, replaceable element air cleaners. 

 
K. Starting 
 

1. The engine shall be equipped with a 12 or 24 volt electric starting system of 
sufficient capacity to crank the engine at a speed which will allow full diesel 
starting of the engine. 

 
2. Full sized lead acid batteries shall be furnished having sufficient capacity for 

cranking the engine for at least 40 seconds at firing speed in ambient 
temperature.  A battery rack necessary cables and clamps shall be provided. 

 
3. A suitable battery charging alternator shall be provided with sufficient 

capacity to recharge the batteries back to normal starting requirements quickly.  
An automatic 5 amp battery charger shall be provided to maintain the batteries 
at full capacity.  The charger shall have an automatic complete shutoff when 
the battery is fully charged. 

 
4. Batteries and battery charger shall be mounted on the engine.  Batteries shall 

be Group 31 type.  Smaller low profile batteries are unacceptable. 
 
 

L. Starting Aid 
 
An engine mounted, thermostatically controlled immersion type engine coolant heater 
shall be provided to ensure maintaining engine block coolant temperature in the range 
of 50 to 60° C (120 to 140° F).  The heater shall be sized by the manufacturer and 
suitable for operation on 120 VAC, 60 Hz.  The engine heater shall have a lube oil 
pressure switch for automatic cut-out on engine startup. 
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M. Engine Instruments 

 
Generator set mounted instrument panel shall contain the following indicators for 
engine visual inspection and maintenance: 
 
1. Coolant temperature, °F. 
 
2. Lube oil pressure, PSI. 
 
3. Lube oil temperature, °F. 
 
4. Speed, RPM. 
 
5. Run time meter, hours. 
 
6. Battery charging indicator. 
 
7. Engine fault indicator lights for oil pressure, oil temperature, coolant 

temperature, and engine overspeed. 
 
N. Cooling 

 
1. The engine shall be furnished with a cooling system having sufficient capacity 

for cooling the engine for full load operations at ambient temperature up to a 
maximum of 43°C. 

 
2. The engine shall be equipped with an engine driven, centrifugal type water 

circulating pump and thermostatic valve to maintain the engine at 
recommended operating temperature levels. 

 
3. The engine cooling system shall include spin-on type engine water filters 

which shall treat the coolant and prevent corrosion and scale deposits inside 
the cooling system. 

 
4. The engine cooling system shall be filled with a concentration of 50% 

ethylene glycol antifreeze compound and 50% water. 
 
5. The engine shall be equipped with a radiator, blower fan, and closed fitting 

venturi shroud of a type and capacity designed and furnished by the engine 
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manufacturer.  A rigid guard shall enclose both top and sides of all moving 
parts between the engine and radiator. 

 
O. Exhaust System 

 
A suitable silencer shall be furnished with the engine.  The silencer shall be of the 
critical grade, 30 dba attenuation minimum, unless otherwise designated per the 
contract documents. The unit shall be equipped with a “Drop-In” exhaust that is 
contained within the sound enclosure as required under designated conditions by the 
Utility.  

 
P. Safety Controls 

 
The engine shall be equipped with automatic safety controls which will shut down the 
engine in the event of lubricating oil low pressure, high coolant temperature, engine 
overspeed, engine over crank and make electrical contacts for alarm lights on the 
control panel.   

 
Q. Remote Alarm Relay 

 
Provide a relay which shall operate when any of the safety controls operate.  The relay 
shall also operate when the fuel tank supply drops below a level which would keep 
the generator running for less than 12 hours.  Relay shall have a minimum double 
pole double throw, 10A, and 125 VAC rated contacts. 

 
R. Auxiliary Run Contacts 

 
Provide a relay which will operate when the generator is running.  Relay shall have a 
minimum of two (2) double pole double throw 10A, and 125 VAC rated contacts. 

 
S. Mounting 

 
The engine and generator shall be equipped with suitable full length steel construction 
sub-base for mounting the engine-generator unit on a concrete foundation. The unit 
shall be bolted to slab with stainless anchor bolts. Sub-base shall be primed and 
painted epoxy enamel for rust and corrosion resistance.  The engine shall be equipped 
with vibration isolators between the engine and tank.  Provide galvanized (minimum) 
mounting hardware and fittings. 
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2.3 Electric Generator 
 

A. Type 
 
1. The generator shall be a brushless, revolving field type, coupled directly to the 

engine power plant flywheel through a flexible driving disk. 
 
2. The generator shall be of single bearing design with a rotor support bearing 

designed for a minimum life of 40,000 hours.  The rotor shall be dynamically 
balanced for up to 35% overspeed operation. 

 
3. The rotor shall be constructed using techniques such that shaft currents are 

negligible and an insulated bearing is not needed. 
 

B. Stator 
 

The stator winding shall be copper conductor materials of construction form or 
random wound.  The winding shall be of 2/3 pitch design to eliminate the third 
harmonic waveform distortion.  The stator shall be given a minimum of three dips and 
bakes of epoxy resin plus a final coat of epoxy for moisture and abrasion resistance.  
The output voltage waveform distortion shall not exceed 5% total RMS at rated full 
load, measured line to line. 

 
C. Rotor 

 
The rotor shall be layer wound with a trickle epoxy resin or VIP insulation treatment 
plus a final coat of epoxy for moisture and abrasion resistance.  Amortisseur windings 
shall be integral with the rotor coil support and receive the same insulation treatment. 

 
D. Exciter 

 
Generator’s excitation shall be a rotating brushless exciter incorporating a full wave, 
three phase rotating rectifier with hermetically sealed, metallic type, silicon diodes to 
supply main field excitation.  A surge suppresser shall be connected across the diode 
network to protect it against transient conditions. 

 
E. Voltage Regulator 

 
The generator shall also have a permanent magnet pilot exciter to supply power to a 
solid state voltage regulator.  The voltage regulator shall be designed around the 
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engine/generator combination for optimal load pick up capabilities to maintain full 
load performance to compensate for voltage drop, motor start up inrush current and 
short circuit current conditions.  The generator shall be capable of supplying 300% 
short circuit and motor startup inrush current conditions. 
 
1. Voltage regulation adjustment within +-10% nominal output voltage. 
 
2. An adjustment for maximum voltage drop. 
 
3. Internal protection for under frequency and over excitation conditions. 
 
4. Over voltage protection. 

 
F. Temperature/Insulation Rating 

 
The generator shall comply with NEMA MG-1 standards.  Temperature rating shall 
be 130° C over a 40° ambient temperature rise as measured by the resistance method.  
Insulation system shall be a minimum of Class H with a Class F rise. 

 
G.  Output 

 
The generator shall be fully guarded and drip proof per NEMA MG-1.  The generator 
shall be furnished with side or to mounted power terminal box capable of 360° (90° 
increments) to accommodate either top, bottom, or side entry of load cables conduit 
(routed to load circuit breaker specific elsewhere herein).  Power terminal box shall 
have dedicated grounding terminal. 

 
2.4 Accessories and Appurtenances 
 

A.  Control Panel 
 

The generator set control panel shall be mounted on the generator by means of 
vibration isolators.  The control panel shall be in a dead front NEMA 1 rated 
enclosure inside the sound enclosure (visible through the plexiglas window) with pad 
lock provision.  The control panel shall provide, at a minimum the following: 

 
1.  Voltmeter, volts. 

 
2.  Ammeter, amperes. 

 
3.  Combination voltmeter/ammeter phase selector switch; A,B,C. 
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4.  Frequency meter, Hz. 
 
5.  Alarm annunciation panel. 
 
6.  Specified engine instrumentation. 
 
7.  Start/stop. 

 
B.  Overload Protection Load Circuit Breaker 

 
1. Provide a 3-pole load circuit breaker to provide load circuit interruption and 

protection.  The circuit breaker shall be molded case, thermal magnetic type 
with adjustable trip setting and ratings to comply with the generator’s rated 
output voltage and current load capacity.   

 
2. The adjustable trip unit shall provide inverse time delay for overload 

protection and instantaneous magnetic tripping for short circuit current 
protection.   

 
3.  The circuit breaker shall comply with NEMA and UL standards and the NEC.  

The circuit breaker shall be in a dead front NEMA 1 rated enclosure mounted 
on the generator set skid/sub-base inside the sound enclosure. 

 
C.  Automatic Controls 

 
The generator set control panel shall also provide controls for automatic cycle 
cranking for a minimum of four cranking and three reset periods daily.  Provide panel 
mounted controls and indicator lights for “AUTOMATIC,” “OFF,” AND “TEST” for 
generator starting operation. 

 
1.  AUTOMATIC 

 
a.  Normal Transfer Conditions:  Operation shall be initiated by contact 

from the automatic transfer switch control schematic. 
 
b.  Normal Cycle Cranking:  Operation shall be initiated by contact from 

the automatic cycle cranking schematic and no operation of the transfer 
switch.  The AUTOMATIC position indicator light shall be red. 

 
2.  OFF 
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All controls for starting the generator set are disabled.  The OFF position 
indicator light shall be green. 

 
3.  TEST 

 
With dedicated start/stop control switches, test switch shall allow manual 
starting and stopping of the generator set with no operation of the transfer 
switch.  The TEST position shall also enable the performance of the automatic 
cycle cranking schematic with inspection and coordination of the status of the 
timer sequence for this circuits operation the TEST indicator light shall be 
amber. 

 
D.  Automatic Transfer Switch 

 
Automatic transfer switch to be provided by the same supplier as the generator.  
Furnish according to Specification 16490.  
 

E.  Sound Attenuating Enclosure 
 

Sound attenuated enclosure: The engine-generator set shall be factory enclosed in a 14 
gauge steel enclosure with stamped air intake, with integral air directional sound 
baffles, 90 degree discharge turn duct with screen.  Provide access doors with padlock 
hasps, handles, and piano type hinge to allow access to engine and generator. Upper 
control panel access door provided with Plexi-glass viewing window.  Extend oil and 
water drains with shut-off valves to exterior of enclosure.  Sound performance 
maximum of 72 dba attenuation no load at seven (7) meters.  Factory prime and paint 
with an enamel finish with a City of Austin selected color. 

 
2.5 Spare Parts and Tools 
 

A.  Spare Parts 
 
Spare Parts should be furnished as per manufacturer’s recommendation and per the 
minimum spare parts listed, but not limited to: 

 
1.  Oil filter. 
 
2.  Water filter. 
 
3.  Control relays. 
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4.  Pilot lights. 
 
5.  Fuses. 
 
6.  Other items as may be designated elsewhere herein. 

 
B.  Tools 

 
Tools should be furnished as per manufacturer’s recommendation. 

 
 
PART 3:  EXECUTION 
 
3.1 Factory Calibration and Testing 

 
A.  Furnish a certified Factory Testing Report, in triplicate, for each emergency generator 

set furnished. 
 
B.  Factory Testing shall be in compliance with NEMA, OSHA, and the NFPA, and 

include but not be limited to the following: 
 
1.  Each generator shall have a performance and temperature rise data report. 
 
2.  Temperature rise data shall be for full load at 0.8 power factor at rated voltage 

and frequency specified herein. 
 
3.  Run time performance testing showing a minimum of one (4) hour running 

with ½ hour continuous 100% rated full load at 0.8 power factor. 
 
4.  Run time performance testing for voltage and frequency stability and transient 

response at ¼, ½ and full loads. 
 
5.  Normal preliminary engine and generator tests and checks shall have been 

performed before performing certified factory testing. 
 
 C. Provide a trip to the factory on a case by case basis for the Austin Water Utility’s  
  designated representative to witness the sound rating of the generator set. 



                                                                                                                                                                               SECTION 16210 
 

EMERGENCY GENERATOR SET 
 
 

  
COA,AW,FE - 9/16/2014                                                  16210-15                                                                         9/16/2014 
                                                                  EMERGENCY GENERATOR SET 
   
   

 
3.2 Shipping/Storage/Handling 
 

A.  Emergency generator sets shall be F.O.B. DESTINATION designated per the issued 
purchase order.  Shipping damages found will be reported to the supplier.  Supplier 
and/or manufacturer shall bear full responsibility to recover and resolve any and all 
damages without cost to the OWNER. 

 
B.  All shipping documents, packing lists, invoice(s), etc. for all related packages shall 

reference the OWNER’S purchase order number. 
 
C.  Emergency generator set, including the automatic transfer switch shall be protected 

from damage and weatherproofed for exposure to rain, dust, and etc. environments 
during shipping. 

 
 
3.3 Field Testing and Startup 

 
A.  Furnish services of authorized manufacture’s technical representative(s) to assist in 

the supervision of the complete installation, alignment, and check out and up of the 
emergency generator set, place in service and instruct OWNER’S personnel in the 
operation and maintenance. 

 
B.  The complete installation shall be field tested by authorized representative) s and 

certify, in triplicate, to the OWNER, that the generator set tested satisfactorily.  Test 
shall be witnessed by the OWNER or designated representative.  Testing shall be per 
the calibration and testing section. 

 
C.  Perform, as a minimum, the same test per the Factory Testing.  Additional testing 

shall include the operation of the automatic transfer switch in on-line and off-line 
conditions. 

 
1.  Furnish data sheet for generator’s field startup and testing, including all 

applicable load measurements, performance checking, calibrations, etc. and 
final settings for unit’s acceptable operation. 

 
2.  Furnish data sheet for automatic transfer switch’s field startup and testing 

including all applicable load measurements, performance checks, calibration, 
etc. and final settings for unit’s acceptable operation. 
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3.  Furnish in triplicate copies of the EG and the ATS field startup and testing 
data sheets. 

 
 
3.4        Installation:                
 

The unit shall be equipped so that the base of the unit may be bolted with stainless    
steel anchor bolts to the concrete slab. 
 
 

 3.5       Clearances:               
 
    The unit shall be located on the lift station site to insure a minimum of five (5) feet  
                           clearance from the fence, building, or any permanent structure or equipment.                       
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PART 1:  GENERAL 

1.1 Scope 

Furnish and install all cabinets, junction boxes, pull boxes and outlet boxes as shown on the 

drawings, required by the specifications or N.E.C., or as otherwise necessary for a 

satisfactory operating system. 

1.2 Submittal 

A. Submittals shall be made in accordance with the requirements of Section 01300, 
“Submittals”. 

B. Operations and Maintenance (O&M) Manuals shall be made in accordance with the 

requirements of Section 01730. 

PART 2:  PRODUCTS 

2.1 Junction and Pull Boxes 

A. Junction box shall be NEMA 4X constructed of 316 stainless steel or aluminum. 

Maximum aluminum box size shall be 12” X 12” X 6” with a piano hinge.  All splices 

to be connected to terminal blocks inside junction box.  The latch shall be a quarter turn 

screw.  Box to be a Hoffman Concept Series or equal by Rittal Corporation. 

B. Junction boxes mounted flush in the wall are to be galvanized metal boxes rated for 

exposure to material it comes in contact with. 

2.2 Receptacles and Light Switch Boxes 

A. All outlet and switch boxes installed outdoor and indoor to be of one piece.  All boxes 

to be provided with covers of the same manufacture as the boxes.  The type of cover 

selected must meet the conditions imposed in every case.  Outdoor receptacle covers 

shall be While-In-Use Covers per N.E.C. 

B. Boxes shall be Die Cast Aluminum, 100% copper-free.  Boxes to be manufactured by 

“Crouse-Hinds” type FS-SA and FD-SA, with above options/accessories, or approved 

equal by “Appleton”. 
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 BOXES AND CABINETS 

PART 3:  EXECUTION 

3.1 Installation 

A. Set junction and pull boxes square and true with building surfaces.  Secure boxes firmly 

to Unistrut support channels. 

B. Boxes containing termination points for control items in the wet well and pump cabling 

(floats, level transmitter, power cables, etc.) shall not be located in any manner within 

the interior of the wet well area.   
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PART 1:  GENERAL 

1.1 Scope 

The Uninterruptible Power Supply (UPS) shall provide 120 Volt power and line conditioning 

for computer equipment during normal conditions and battery power during power outages. 

Transfer from normal to battery backup shall occur automatically without switching and with 

no transient power conditions on load side.  

1.2 Submittal 

A. Submittals shall be made in accordance with the requirements of Specification 

01300, “Submittals”.   

B. Operations and Maintenance (O&M) Manuals shall be made in accordance with 

the requirements of Specification 01730. 

1.3 Operation and Maintenance Manuals 

Provide operations manual outlining normal operation, battery replacement and routine 

maintenance required. 

PART 2:  PRODUCT 

A. System shall consist of a static dc to ac sine wave inverter, a battery charger, a sealed 

battery, a monitor, and accessories as required. System shall have a minimum of 4 - 

120 volt ac receptacles. 

B. Batteries shall be sealed maintenance free cells. 

C. UPS shall have an indicator showing output voltage and the amount of power being 

drawn by the load. 

D. System output voltage shall be regulated within plus or minus 5 percent of 120 volts 

and frequency stability shall be plus or minus 1/2 percent of 60-Hz.  The output 

characteristic shall be sinusoidal with not more than 5 percent total harmonic 

distortion at full load with input ac circuit at 120 volts. 

E. System shall be rated 750 VA, 500 watts continuously.  System shall be capable of 

maintaining 250 watts for 16 minutes.  System shall be equivalent to American Power 

Conversion SUA750 or equivalent model. 

F. Unit shall have a 2 year warranty. 
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PART 1:  GENERAL 

1.1 Scope of Work 

Furnish and install all necessary wiring devices at the locations indicated on the Plans and 

elsewhere as required. 

1.2 Submittals 

A. Submittals shall be made in accordance with the requirements of Section 01300, 

“Submittals”.   

B. Operations and Maintenance (O&M) Manuals shall be made in accordance with the 

requirements of Section 01730. 

PART 2:  PRODUCTS 

2.1 Light Switches 

A. Specification grade, 20 amp, 120/277 volts.  Hubbell 1221-I through 1224-I (single 

pole through four-way respectively).  Ivory operating handle:  Equals by  Bryant, 

General Electric, Pass and Seymour are acceptable. 

B. Switch cover plates shall be Die Cast Aluminum, 99 % copper-free, “Crouse Hinds” 

DS185, or approved equal. 

C. Mount in boxes as specified in Section 16130. 

D. All mounting hardware is to be 316 stainless steel. 

2.2 Receptacles 

A. Standard:  Hubbell No. 5362-I, or equal by Bryant, General Electric, Pass and 

Seymour or equal.  Duplex, 3-wire, polarized grounding type, rated 20 amp, 125 volt, 

60 Hertz. 

B. Ground Fault: Hubble, 20 Amp, GFCI, WR listed, and Ivory in color, or approved 

equal. 

C. Receptacle cover plates shall be Die Cast Aluminum, 99 % copper-free, 

manufactured by “Crouse-Hinds” WLRS (single cover) and WLRD (duplex cover), 

or approved equal. 
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D. Mount in boxes as specified in Section 16130. 

2.3 Receptacle Covers 

A. Outdoor receptacle covers shall be While-In-Use covers per N.E.C 

Part 3:  EXECUTION 

3.1 Installation 

A. Mount switches at 48” A.F.F. unless otherwise noted.  Locate switch on the side of 

the door opening opposite the hinges and as shown on the drawings. 

B. Mount receptacles at 36” A.F.F. in all areas (unless otherwise noted for higher than 

36” A.F.F. mounting elevation on the drawings). 
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PART 1:    GENERAL 

1.01 RELATED DOCUMENTS 

 Drawings and general provisions of the Contract, including General and A.
Supplementary Conditions and Division 1 Specification Sections, apply to this Section. 

1.02 SUMMARY 

 This Section includes surge protection device/s for low-voltage power, control, and A.
communication equipment. 

1.03 DEFINITIONS 

 ATS:  Acceptance Testing Specifications. A.

 SVR:  Suppressed Voltage Rating. B.

 SPD: Surge protection device/s C.

1.04 SUBMITTALS 

 Product Data:  For each type of product indicated, include rated capacities, operating A.
weights, operating characteristics, furnished specialties, and accessories. 

 Product Certificates:  For surge protection device/ss, signed by product manufacturer B.
certifying compliance with the following standards: 
1. UL 1283 - Electromagnetic.
2. UL 1449 3rd Edition – UL Standard for Surge protection device/ss.

 Qualification Data:  For testing agency. C.

 Field quality-control test reports, including the following: D.
1. Test procedures used.
2. Test results that comply with requirements.
3. Failed test results and corrective action taken to achieve requirements.

 Operation and Maintenance Data:  For transient voltage suppression devices to E.
include in emergency, operation, and maintenance manuals. 

 Warranties:  Special warranties specified in this Section. F.

1.05 QUALITY ASSURANCE 

 Source Limitations:  Obtain all surge protection device/s and accessories through one A.
source from a single manufacturer. 

 Product Options:  Drawings indicate size, dimensional requirements, and electrical B.
performance of surge protection device and are based on the specific system 
indicated.   
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 Electrical Components, Devices, and Accessories:  Listed and labeled as defined in C.
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

 Comply with IEEE C62.41, "IEEE Guide for Surge Voltages in Low Voltage AC Power D.
Circuits," and test devices according to IEEE C62.45, "IEEE Guide on Surge Testing 
for Equipment Connected to Low-Voltage (1000 Volts or less) AC Power Circuits." 

 Comply with NEMA LS 1, "Low Voltage Surge Protection Devices." E.

 Comply with UL 1283, "Electromagnetic Interference Filters," and UL 1449, "Standard F.
for Surge protection device/ss." 

1.06 PROJECT CONDITIONS 

 Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or A.
others unless permitted under the following conditions and then only after arranging to 
provide temporary utility services according to requirements indicated: 
1. Notify Engineer and OWNER not less than two days in advance of proposed utility

interruptions. 
2. Do not proceed with utility interruptions without Engineer’s written permission.

 Service Conditions:  Rate surge protection device/s for continuous operation under the B.
following conditions, unless otherwise indicated: 
1. Maximum Continuous Operating Voltage:  Not less than 115 percent of nominal

system operating voltage. 
2. Operating Temperature:  30 to 120 deg F (0 to 50 deg C).
3. Humidity:  0 to 85 percent, non-condensing.
4. Altitude:  Less than 20,000 feet (6090 m) above sea level.

1.07 COORDINATION 

 Coordinate location of field-mounted surge protection device/s to allow adequate A.
clearances for maintenance. 

1.08 WARRANTY 

 Special Warranty:  Manufacturer's standard form in which manufacturer agrees to A.
repair or replace components of surge protection device/s that fail in materials or 
workmanship within ten years from date of Substantial Completion. 

PART 2:     PRODUCTS 

2.01 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. General Electric Company

2. Innovative Technology, Inc.



 SECTION 16400 

SURGE PROTECTION DEVICES 

COA,AW,FE – 9/16/2014 16400-3 9/16/2014 

SURGE PROTECTION DEVICES 

3. Square D/ Schneider Electric

4. Eaton/Cutler Hammer

2.02 POWER DISTRIBUTION PANELBOARD SURGE PROTECTION DEVICE 

A. Surge protection device with the following features and accessories: 

1. Fuses, rated at 200-kA interrupting capacity.

2. Fabrication using bolted compression lugs for internal wiring.

5. Integral disconnect switch.

6. Redundant suppression circuits.

7. Redundant replaceable modules.

8. Arrangement with wire connections to phase buses, neutral bus, and ground bus.

9. LED indicator lights for power and protection status.

10. Audible alarm, with silencing switch, to indicate when protection has failed.

11. One set of dry contacts rated at 5 A and 250Vac, for remote monitoring of
protection status.  Coordinate with building power monitoring and control system.

12. Surge-event operations counter.

B.  Peak Single-Impulse Surge Current Rating:  120 kA / phase 

C. Connection Means:  Permanently wired. 

D. Protection modes and UL 1449 SVR for grounded wye circuits of 480Y/277V, 3-phase, 
4-wire (w/ neutral) and ground circuits and 480V, 3-phase, 3-wire and ground circuits 
shall be as follows: 

1. Line to Line:  3000 V 

2. Line to Neutral:  1200 V

3. Line to Ground:  1000 V

4. Neutral to Ground:  1000 V

E. Protection modes and UL 1449 SVR for grounded wye circuits of 208Y/120V, 3-phase, 
4-wire (w/ neutral) and ground circuits and 120/240V, 1-phase, 3-wire (w/ neutral) and 
ground circuits shall be as follows: 

1. Line to Neutral: 700V

2. Line to Ground: 600V

3. Neutral to Ground: 600V

2.03 CLASS 1, CLASS 2, CLASS 3 CIRCUITS AND REMOTE CONTROLS & 

COMMUNICATIONS LOW VOLTAGE CIRCUITS SURGE PROTECTION DEVICE 

A.  Surge protection device with the following features and accessories: 

1. Fuses, rated for required interrupting capacity.

2. Redundant suppression circuits.

3. Redundant replaceable modules.

4. Arrangement with wire connections to circuit and ground bus.

5. LED indicator lights for power and protection status.

6. Surge-event operations counter.
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B. Peak Single-Impulse Surge Current Rating:  10 kA 

C. Connection Means:  Permanently wired. 

D. Protection modes and UL 1449 SVR for  Class1, Class 2, Class 3 circuits and 
remote/controls/communication low voltage rated circuits as follows: 

1. Line to Neutral:  500 V 

2. Positive to Negative (Ground):  500 V

PART 3:  EXECUTION 

3.01 INSTALLATION OF SURGE PROTECTION DEVICES 

A. Install 480Y/277V rated surge protection device at outdoor enclosed circuit 
breaker/disconnect, mounted on rack as shown on the drawing, dedicated for Tank 
Outlet Valve Control and Tank Fill Valve Control . 

B. Install appropriately rated surge protection device in control equipment/panel/etc. 
circuits and schematics for applicable low voltage controls/communications and Class 
1, Class 2, Class 3 circuits. 

3.02 PLACING SYSTEM INTO SERVICE 

A. Do not energize or connect service entrance equipment, panelboards, control 
terminals, data terminals to their sources until surge protection device/s are properly 
installed and connected. 

3.05

FIELD QUALITY CONTROL 

A. Remove and replace malfunctioning units and retest. 

3.04 DEMONSTRATION 

A. 

Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain transient voltage surge protection device/s.   

TRAINING

3.03 

General: The CONTRACTOR shall train the OWNER'S personnel on the maintenance, 
calibration, and repair of instruments and equipment provided under this Contract.

The CONTRACTOR shall provide onsite trainaing;Duration: 16 hours (four, 4-hour 
classes) during the pre-commissioning phase of the project. The training sessions shall 
be scheduled a minimum of 3 weeks in advance of when the courses are to be 
initiated. The ENGINEER will review the course outline for suitability and provide 
comments that shall be incorporated.

B.

A. 

END
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PART 1 GENERAL 

1.01 SCOPE 

A. Furnish and install disconnect switches as indicated on the Drawings and specified 
herein.  All switches are to be NEMA Heavy Duty Type HD, fused or non-fused as 
shown on the drawings.  U.L. label and meeting Fed. Spec. WS 865c and NEMA 
Standard KSI-1975. 

1.02 RELATED SPECIFICATIONS

A. None 

1.03 SUBMITTALS 

A. Submittals shall be made in accordance with the requirements of Section 01300, 
“Submittals”. 

B. Operations and Maintenance (O&M) Manuals shall be made in accordance with 
the requirements of Section 01730. 

1.04 ACCEPTABLE MANUFACTURERS 

A. Furnish units manufactured by General Electric, Square D or Cutler Hammer. 

PART 2 PRODUCTS 

CONSTRUCTION 

2.01 DISCONNECT SWITCHES 

A. All switches are to have switch blades which are fully visible in the “OFF” position 
when the door is open.  Switches are to be of dead-front construction with 
permanently attached arc suppressers hinged or otherwise attached to permit easy 
access of line-side lugs without removal of the arc suppresser.  Lugs to be front 
removable and U.L. listed for copper cables.  All current-carrying parts to be plated 
through electrolytic processes.  Each switch to have a grounding lug for equipment 
ground wire connection rated for 75°C Copper.

B. Switches to have load break, quick-make and quick-break operating mechanism. 
Switches shall be provided with provisions for padlocking: 

1. In the off position only if the switch is a primary mean of disconnect for the
facility, located on the utility side of the load,

2. In either position if the switch is a secondary mean of disconnect for the facility
located on the utility side of the load, given a primary switch with padlock in the
off position only has been provided upstream.

C. The locking provisions shall be such that the padlock directly interferes with the 
operating handle and is fully visible.  
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D. Switches shall have a dual cover interlock to prevent unauthorized opening of the 
switch door in an “ON” position or closing of the switch mechanism with the door 
open.  Switches shall be horsepower rated for 250 Volts AC or DC or 600 Volts AC as 
required for their service.  All switches shall meet the requirement and fuse ratings as 
shown on drawings. 

E. Fuses shall be equal to Bussman or Chase-Shawnut, or approved equal, dual element 
type.  Size shall be as shown on drawings. 

2.02 ENCLOSED CIRCUIT BREAKER 

A. Circuit Breaker shall be three pole, 600 volt rated, with a maximum current capacity as 
shown on the plans.  RMS symmetrical short circuit rating shall be as shown on the 
plans, but in no case shall it be less that 42,000 AIC.  The circuit breaker shall be 
manufactured by G.E., Cutler Hammer or Square D Company. Enclosed circuit breaker 
to be padlockable in on and off positions. 

2.03 ENCLOSURES 

A. Switches and enclosed circuit breaker enclosures to be NEMA 4X 316 stainless steel. 

PART 3 EXECUTION 

A. Installation 

1. Install switches/ breakers at 4'-0" above the finished floor unless otherwise noted.

END OF SECTION
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PART 1:  GENERAL 

1.1 Scope 

Furnish and install lighting fixtures in locations shown on the drawings.  Fixtures shall be 

complete with ballast, where required, and lamps.  Deliver all luminaries complete with 

suspension accessories, canopies, hickeys, casings, sockets, holders reflectors, ballast, 

diffusers, frames, recessing boxes, etc., all wired and assembled as indicated. 

1.2 Submittal 

A. Submittals shall be made in accordance with the requirements of Section 01300, 

“Submittals”.   

B. Operations and Maintenance (O&M) Manuals shall be made in accordance with the 

requirements of Section 01730. 

PART 2:  PRODUCT 

2.1 Site Lighting 

Area light to be 250 watt, high pressure sodium, 120 volt with integral photo cell.  Light to be 

equivalent to a Hubble Night Watchman. 

PART 3:  EXECUTION 

A. All mounting hardware that is not part of the fixture shall be 316 stainless steel. 

B. Maintain perfect horizontal and vertical alignment of fixtures throughout. 

C. Fixtures with medium base sockets to be wired with no smaller than # 12 AWG and 

mogul sockets with no smaller than # 12 AWG.  Home run to any light fixture shall 

be no smaller than #12 XHHW-2. 

D. Do not locate splices or tape within an arm, stem, or chain. Wire to be continuous 

from splice in outlet box to lamp socket or ballast terminals. 

E. Install all fixtures as shown on drawings. Location may be moved to provide the 

greatest area of coverage.  
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PART 1:  GENERAL 

1.1 Scope 

Automatic Transfer Switch shall be 3 phase, 480 volt, and capable of transferring the full 
rating of the service supplied.  The transfer switch shall automatically sense the loss of 
voltage, initiate a generator start and supply power to the entire station. 

1.2 Submittal 

A. Submittals shall be made in accordance with the requirements of Section 01300, 
“Submittals”.   

B. Operations and Maintenance (O&M) Manuals shall be made in accordance with the 
requirements of Section 01730. 

PART 2:  PRODUCTS 

2.1 The transfer switch shall have the following features. 

A. “ATS” manufacture: 

“ATS” shall be as manufactured by “Automatic Switch Company- ASCO, Model 300 
Series” meeting these specifications and all the additional options required herein or 
equal as manufactured by Russelectric supplied by generator manufacturer meeting 
these specifications. 

B. Transfer switch requirements and unit description: 

1. Transfer switch mechanism shall be of the electrically operated, double throw
mechanically held type, actuated by a single solenoid operator momentarily
energized to assure quiet operation.

2. Transfer switch is to be inherently interlocked, mechanically in either normal
or emergency position with no “OFF” position possible.  Gravity or spring
operated switches will not be acceptable.

3. All main contacts shall be provided with silver alloy material for high
conductivity under all conditions of service.  Main contacts which  require
auxiliary arcing contacts will not be acceptable.   Are quenchers shall be of the
de-ionizing principle which remove the heat generated by the arc from vicinity
of the contacts.  The main contacts shall be of the high pressure quick-make
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and quick-break butt type.  The transfer switch shall be suitable for all classes 
of loads. 

4. Power failure relays shall be provided to sense when the voltage of any phase
drops below 70% of normal and cause transfer of the load to the emergency
source and to sense when all normal source phase voltages are 90% of rated
voltage and retransfer to normal source at the point.

5. Failure of any control relay coil shall initiate transfer to the backup source.

6. The operating transfer time of the contacts in either direction (energy or
normal power mode) shall not exceed one-sixth (1/6) of a second.

7. The automatic transfer switch shall be furnished complete with the control
panel.  Both the “ATS” and the control panel to be mounted in one NEMA 1A
enclosure if mounted indoors or NEMA 4X 316SS if mounted outdoors

8. The control panel shall be supplied with a protective cover and mounted
separately from the transfer switch for ease of maintenance.  The
interconnecting wiring harness shall include a disconnecting wiring harness
with a disconnect plug to disconnect all wires including both sources of
control power for routine maintenance.  Sensing and control logic shall be
solid state and mounted on plug in printed circuit boards.  printed circuit
boards shall be keyed to prevent incorrect installation.  Interfacing relays shall
be industrial control grade plug-in type with dust covers.

9. Inspection of all contacts (movable and stationary) shall be possible from the
front of the switch without disassembly of operating linkages and without
disconnection of power conductors.  A manual operating handle shall be
provided for maintenance purposes.  The handle shall permit the operator to
stop the contacts at any point throughout the entire travel to properly inspect
and service the contacts when required.

10. The “ATS” shall conform to the requirement of NEMA standard ICS 2-447
and U.L. 1008 and shall be U.L. listed for:

a. Use in emergency and standby systems in accordance with articles 517,
700, 701 and 702 of the National Electrical Code (NEC).

b. Rated in amperes for total system transfer including inductive loads,
resistive loads, control loads, and electrical discharge and tungsten-
filament loads.
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11. The “ATS" shall be rated to withstand the RMS symmetrical short circuit
current of 42,000 amperes (minimum) at 480 volts.

12. Transfer from normal power to backup power shall not take place until backup
power is available at the proper operating voltage and frequency levels (i.e.,
90% of rated voltage and 60 hertz).

13. “ATS” contacts rating and number of poles shall be as shown on the drawings
(electrical one line diagrams).

D. Transfer switch control panel requirements: 

1. Voltage and frequency session:

Normal power source closed differential voltage session on all phases of
normal power source.  Pickup voltage to be field adjustable from 90% of
100% nominal, and the dropout to be adjustable from 70% to 90% of the
pickup value.  Unit to be shipped with the following initial factory settings:

(1) Voltage pickup @ 90%

(2) Dropout @ 85%

2. Transfer time delays:

a. Time delay to override momentary normal power source outages to
delay transfer switch.  Field adjustable from 1 to 3 seconds.  Unit to be
shipped with the following initial factory settings:

Time delay to initiate loss of normal power alarm.set @ 3 seconds.

b. Time delay to retransfer to normal power source:  Time delay to be
provided for retransfer from backup to normal power source (if
restored and within present acceptable operating parameters).  This
time delay is to be automatically bypassed in the event the backup
source fails and normal power source is available.  Retransfer time
delay to be field adjustable from 0 to 30 minutes.  Unit to be shipped
with the following initial factory setting:

Transfer to normal  power source time delay set @ 5 minutes.
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3. Manual transfer switch controls:

Normal power source simulation test switch:  A test push-button switch to
momentarily simulate normal power source failure.  Switch to be installed and
connected on the front of the enclosure.

4. Indicating lights:

a. System connected to normal power source “green light”:  Signal light
(green) to indicate automatic transfer switch is connected to normal
power source.  Indicator light is to be mounted on the face of the
enclosure and visible without opening any covers/doors.

b. System connected to backup power source “red light”:  Signal light
(red) to indicate automatic transfer switch is connected to backup
power source.  Indicator light is to be mounted on the face of the
enclosure and visible without opening any covers/doors.

5. Additional spare auxiliary contacts:

Furnish unit with the following additional spare contacts over the number of
contacts required to meet the requirements of this specification, and the
number of contacts required by the automatic transfer switch control
schematics:

a. Two (2) auxiliary normally open dry contacts.  Contacts are to change
state to closed-position when the automatic transfer switch is
connected to backup power source.  Contacts to be rated 10 amps at
120VAC.  Each contact is to clearly be marked as spare.

b. Two  (2) auxiliary normally open dry contacts.  Contacts are to change
state to closed-position when the automatic transfer switch is
connected to normal power source.  Contacts to be rated 10 amps at
120VAC.  Each contact is to clearly be marked as spare.

6. Automatic exerciser (option 11CD)

a. Unit to simulate a normal source failure.  The ATS shall transfer the
load to the backup source.

b. Unit shall have selectable day and time to operate.  The unit shall also
be configurable on length of run time.
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7. ATS shall have an in-phase monitor to allow transfer and re-transfer of motor
loads so that inrush currents do not exceed normal starting currents and cause
nuisance breaker trips.
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PART 1:  GENERAL 

1.01 Scope

A. Provide electrical grounding system in accordance with the design DRAWINGS, these 
Specifications and compliance per the N.E.C.  Included within this section are furnishing 
and installing all wire/cable, ground electrodes, ground connections, ground wells/test 
wells, ground plates, etc. and ground testing report associated with the electrical 
grounding system. 

1.02 Related Work 

A. 01300 Submittals 

B. 01730 Operation and Maintenance Manuals 

C. 16100 Electrical--General 

D. 16110 Raceways, Fittings and Supports 

E. 16130 Boxes and Cabinets 

F. 16140 Wiring Devices 

G. 16200 General Wiring 

H. 16205 Wire and Cable Tagging 

I. 16950 Calibration and Testing 

J. Other related work as may be designated, required, and/or called for per the 
CONTRACT DRAWINGS, other related TECHNICAL / EQUIPMENT 
SPECIFICATIONS and/ or as elsewhere defined or designated. 

1.03 Standards and References 

Grounding system shall be designed, constructed, and tested according to the latest applicable 
sections of ANSI, ASTM, IEA, IEEE, NEC, NEMA, NFPA, UL, AEIC, IAE, ISA and 
ISO9001/9003 standards.  Requirements listed in the DRAWINGS and specifications are 
considered additional to the standard requirements listed herein. 

1.04  Submittals 

A. Submittals shall be made in accordance with the requirements of Section 01300, 
“Submittals” and Section 16010 "Electrical  General Provisions".  In addition the
following specific information here in shall be complied. 

B. Submittal Data:  Submit the following data for ground system, accessories and 
appurtenances: 
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1. Manufacturer and model number (s) for all system components furnished and
installed.

2. Submit data for grounding equipment--ground rods; ground wire/cable; procedure,
materials and equipment for ground connections--i.e. thermal welds—exothermic,
thermite weld by Thermoweld and/or Cadweld (brand names); ground well
terminations; ground test well terminations; ground to steel structure connections;
etc.

C. Submittal data shall be sufficient to determine compliance, either meet or exceed these 
specifications. 

OPERATIONS & MAINTENANCE MANUALS (O & M MANUALS) SUBMITTALS 

D. O & M Manuals:   Furnish complete documentation and quantity per Section 01730 of 
the CONTRACT.  As a minimum, O & M Manuals shall provide the following: 

1. All data per SUBMITTALS as designated here-in and all grounding testing data
and report/s. 

1.05 Delivery, Storage and Handling 

A. Delivery, storage, and handling shall be in accordance with Section 01610, “Delivery, 
Storage and Handling”. 

B. Grounding equipment, materials, supplies, etc. shall be  stored off the ground and keep 
dry at all time, up to time of its installation.  Handle with care to prevent damage, loss or 
compromise of its packing material.  

1.6 Warranty 

A. CONTRACTOR shall guarantee and warrant the installed electrical ground system as 
integral part of the complete electrical system and/or as designed and designated. 
Provide written electrical ground system warranty as part of the warranty for the 
complete electrical system. 

PART 2:  PRODUCTS 

2.1 Ground electrode (ground plate) shall be ERICO copper plate with terminated, welded pigtails 
@ 16 gauge, 24" x 24" (minimum) or approved equal or as designated per the design 
DRAWINGS. Contractor shall use ground enhanced material (GEM) for backfilling around 
ground plates. 

2.2 Ground connection and wire/cable shall be as follows: 

A. Below grade:  Cadweld, Burndy Thermoweld, or approved equal thermite reaction 
welding system ground connection. 

B. Above grade:  Burndy Type GAR, GB, GBM or GG connector as required or approved 
equal.  Where applicable and/or as designated, install thermite weld ("Thermoweld, 
Cadweld, etc.")  ground cable connection to all designated equipment and/or metal 
structural grounding above grade.     
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C. Ground wire shall be green color insulation, stranded, copper conductor XHHW-2 rated 
for raceways/conduits and bare, stranded, annealed copper wire/conductor for 
underground ground grid, ground loop/s, etc.  Ground wire shall be sized as designated 
on the designed DRAWINGS compliance per N.E.C., not less than #6 AWG service 
ground and not less than #2/0 AWG bare copper ground for underground ground grid, 
ground loop/s, etc. 

D. Ground well/s shall be precast box with accessible cast iron lid.  Lid shall read “Ground 
Well” on top.  Brooks precast box, model # 3-RT, not less than 8”x8”x8” deep or 
approved equal—see applicable ground well detail per the Contract Drawings.  Ground 
well/s located in driveway shall have AASHO H-20 traffic load rating. 

E. Ground test well/s shall be precast box with accessible cast iron lid.  Lid shall read 
“Ground Test Well” on top.  Brooks precast box, model # 3-RT or approved equal–not 
less than 8”x8”x8” deep; see applicable ground test well detail per the Contract 
Drawings.  Ground test well/s located in driveway shall have AASHO H-20 traffic load 
rating. 

PART 3:  EXECUTION 

3.1 Ground Grid 

A. Install the number of ground electrodes, ground wells and ground test wells as shown 
on the DRAWINGS. 

B. Use a thermal fusion process --Burndy Thermoweld, Cadweld, or approved equal to 
make ground grid connections to ground electrodes and at any joint or connection which 
will be inaccessible –buried/concealed  after installation/construction.  Coat connections 
with Koppers Bitumastic No. 505 or equivalent coal tar pitch extended to 3 inches of 
conductor or full length of exposed ground conductor coverage to and overlapping 
conductor’s insulation where insulated ground conductor is employed.  Do not 
cover/backfill below grade/concealed connections until each connection has been 
inspected by the ENGINEER / OWNER or electrical construction inspector.  Where 
applicable and/or as designated, ditto this process for above grade ground connections 
to designated equipment and to metal structural ground connections.  

C. Provide minimum of one ground test well accessible for ground grid testing and 
connection inspection.  Utilize a ground test well with removable cover for accessibility 
from finished grade—comply as specified here-in. 

3.2 General Equipment Grounding 

A. Ground all electrical equipment, lights, receptacles, etc., with a separate equipment 
ground wire/conductor installed in the conduit with the power conductors.  Provide/install 
ground wire/conductor in all conduit/raceway compliant per N.E.C. 

B. Install grounding system electrically and mechanically continuous throughout.  Do not 
bond to the system neutral except at the service transformer or service main disconnect 
switch or breaker. 

C. Install a bonding jumper from the grounding lug on each conduit to the ground bar or 
bus. 
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D. Where the equipment has no facility to attach an equipment ground wire, use a Burndy 
Quicklug or equal.  Clean the metal surface under the lug to bright metal so that good 
contact can be made.  Size general equipment ground wire not less than #10 AWG, 
stranded copper; major equipment–panelboard, motors, compressors, etc. ground wire 
size shall comply per N.E.C. for equipment grounding and/or per the design DRAWINGS. 

E. Provide a PVC sleeve where bare ground wire passes through concrete slab at or above 
ground level, where applicable. 

F. Connect ground wires entering outlet boxes in such a manner that removal of the 
receptacle will not interrupt the continuity of the grounding circuit.  A grounding screw 
attached to the box, and used for no other purpose, may be used to accomplish this. 

G. Install a separate ground rod for lighting poles.  Ground rod to be brought up through 
light pole foundation into base of light pole accessible via pole base handhole.  Make 
lighting pole ground connection to the ground rod inside the pole base (See DRAWINGS 
detail).   

H. Ground system “resistance” shall measure not more than 2.0 ohms power and not more 
than 1.0 ohm for instrumentation / communications / computer, network system. 
Ground system shall be calibrated and tested; provide ground system test data and 
report/s –compliance per Section 16950 “Calibration and Testing”.  Ground system test 
data and report/s shall be included part of project O & M Manual. 

PART 4:   MEASUREMENT AND PAYMENT 

No separate measurement or payment for work performed under this Section.  Include the cost of 
same in the CONTRACT price bid for the project of which this is a component part. 

END 
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PART 1 GENERAL 

1.01 WORK INCLUDED 

A. Furnish and install a functional control panel to operate the control system as specified 
in the detailed mechanical equipment requirements of this Section. 

B. Obtain all required control descriptions and data from the detailed mechanical 
equipment requirements to this Section, the System Description and the control 
schematic diagrams on the Electrical Contract Drawings. 

C. Provide control system engineering to produce custom elementary drawings showing 
interwiring and interlocking with remote devices. 

D. All control devices, unless specified otherwise, shall be mounted in the control panel. 

E. This section includes control panels supported by equipment Manufacturer’s to 
manually or automatically operate the mechanical equipment. 

1.02 REFERENCE STANDARDS 

A. Institute of Electrical and Electronics Engineers (IEEE). 

B. National Electrical Manufacturers Association (NEMA). 

C. Where reference is made to one of the above standards, the revision in effect at the 
time of bid opening shall apply. 

1.03 SUBMITTALS 

A. Submit to the Engineer, in accordance with Section 01300, shop drawings and product 
data. The documents submitted shall contain but not be limited to the following: 

1. Equipment outline drawings showing elevation, plan and interior views, front
panel arrangement, dimensions, weight, shipping splits, conduit entrances and
anchor bolt pattern. Indicate all options, special features, ratings and deviations
from this Section. Furnish complete Bill of Materials indicating Manufacturer's part
numbers.

2. Power and control schematics including external connections. Show wire and
terminal numbers and color coding.

3. Instruction and replacement parts books.

4. Certified shop test reports.

5. As-built final drawings.

6. Field tests and inspection reports.

1.04 QUALITY ASSURANCE 

A. A factory authorized service and parts organization shall be able to respond to any 
service call for the project within 8 hours. Provide the name and address of the factory 
authorized service and parts organization nearest to the project location at the time of 
the bid. 

B. Equipment components and devices shall be UL labeled to the extent possible 
wherever UL standards exist for such equipment. 



SECTION 16700 

COMMON CONTROL PANEL REQUIREMENTS FOR EQUIPMENT 

COA,AW,FE – 9/16/2014 16700-2 9/16/2014 

COMMON CONTROL PANEL REQUIREMENTS FOR EQUIPMENT 

C. The control panel Manufacturer shall demonstrate at least three years of continuous 
field operating experience in control panel design and fabrication. Submit 
customer/user list with telephone numbers, addresses and names of customer/user 
representatives. 

1.05 SYSTEM DESCRIPTION 

A. Refer to the detailed mechanical equipment specifications for description of system 
operation. 

1.06 DELIVERY, STORAGE AND HANDLING 

A. Package the control panel for maximum protection during delivery and storage. 

B. Store the control panel indoors in a clean, dry, heated storage facility until ready for 
installation. Do not install the control panel in its final location until the facilities are 
permanently weather tight. Protect the control panel at all times from exposure to 
moisture, chemicals, hydrogen sulfide and chlorine gas. 

1.07 PROJECT/SITE REQUIREMENTS 

A. The control panel shall consist of a main circuit breaker, a combination motor circuit 
protector (MCP), magnetic starter and overload relay for each motor, a 120 volt 
control power transformer with two fuses on the primary and one fuse on the 
secondary. All control components shall be mounted in one common enclosure. 
Control switches shall be provided to operate each motor either manually or 
automatically. 

1.08 WARRANTY 

A. Manufacturer shall warrant equipment to be free from defects in materials and 
workmanship for a period no less than the controlled equipment warranty. 

PART 2 PRODUCTS 

2.01 RATING 

A. The control panel shall operate on a power supply as indicated on drawings. 

B. The overall withstand and interrupting rating of the equipment and devices shall not 
be less than 35000 amperes R.M.S, symmetrical at 480 Volts. All circuit breakers and 
combination motor starters shall be fully rated for the above fault current interrupting 
capacity. Series connected short circuit ratings will not be acceptable. 

C. The complete control panel assembly shall be UL certified or carry a UL listing for 
"Industrial Control Panels. 

D. The control panel shall meet all applicable requirements of the National Electrical 
Code. 

E. The control panel enclosure shall be in accordance with the electrical area 
classification indicated on the Electrical Contract Drawings. 
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2.02 COMPONENTS 

A. The main circuit breaker shall be a thermal-magnetic molded case breaker, Type FCL 
or provide a main fused disconnect rated 35 kAIC to limit the let thru current. Provide 
a flange mounted main power disconnect operating handle with mechanical interlock 
having a bypass that will allow the panel door to open only when the switch is in the 
OFF position. 

B. A mechanical disconnect mechanism, with bypass, shall be installed on each motor 
circuit protector, capable of being locked in the "OFF" position to provide a means of 
disconnecting power to the motor. 

C. Motor starters shall be provided with motor circuit protectors and equipped to provide 
under-voltage release and overload protection on all three phases.  

1. Motor starters shall be 2 or 3 Pole, 1 or 3-phase as required, 60 Hz, 600 Volt,
magnetically operated, full voltage non-reversing except as shown on the
drawings. NEMA sizes shall be as required for the horsepowers shown on the
drawings.

2. Each motor starter shall have a 120 Volt operating coil and control power
transformer. Starters shall have motor overload protection in each phase.
Auxiliary contacts shall be provided as shown on the drawings. A minimum of one
N.O. and N.C. auxiliary contacts shall be provided in addition to the contacts
shown on the drawings.

3. Overload relays shall be adjustable ambient compensated and manually reset.

4. Control power transformers shall be sized for additional load where required.
Transformer primaries shall be equipped with time-delay fuses.

D. Auxiliary contacts shall be provided for remote run indication and indication of each 
status and alarm condition. Additional controls shall be provided as specified herein, as 
required by the detailed mechanical equipment requirements, Division 16, Division 17 
and as shown on the Drawings. 

E. All operating control devices and instruments shall be securely mounted on the 
exterior door. All controls shall be clearly labeled to indicate function and shall be in 
accordance with the electrical area classification indicated on the Electrical Drawings. 

1. Indicator lamps shall be heavy duty, 30 mm industrial type oil tight, high-visibility
LED, full voltage type. Units shall have screw on plastic lenses and shall have
factory engraved legend plates. Unless otherwise specified in each equipment
specification lens color shall be green for equipment OFF, red for equipment
operating, amber for FAIL and white for power ON/Equipment Stand-by.  For all
control applications, indicator lamps shall incorporate a push-to-test feature.

2. Mode selector switches (HAND-OFF-AUTO, LOCAL-OFF-REMOTE, MOTOR
SELECTOR, LEAD-LAG, etc) shall be heavy-duty 30 mm, oil tight, industrial type
with contacts rated for 120 VAC at 10 Amps continuous. Units shall have standard
size, white field, and legend plates with black markings, as indicated. Operators
shall be black knob type. Units shall have the number of positions and contact
arrangements, as required. Units shall be single-hole mounting, accommodating
panel thicknesses from 1/16-in minimum to 1/4-in maximum.

3. Push-button, shall be heavy-duty, 30 mm, oil tight industrial type with momentary
or maintained contacts as required, rated for 120 VAC at 10 Amps continuous.
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Units shall have standard size, white field, and legend plates with black markings, 
as indicated. Button color shall be red for START and green for STOP. Contact 
arrangement shall be as required.  

4. E-stop push button shall be red, non illuminated, mushroom type heavy duty,
industrial type with maintained contact, rated for 120 VAC at 10 Amps continuous.
Button shall Cutler Hammer HT800 or approved equal.

F. A six digit, non-resetable elapsed time meter shall be connected to each motor starter. 

G. A failure alarm with horn and beacon light shall be provided as required by contract 
document. Silence and reset buttons shall be furnished. 

H. The control panel shall be provided with an SPD Unit on the load side of the main 
circuit breaker. SPD shall be rated 65Ka per mode. SPD shall be provided with over-
current disconnecting mean in order to safely remove the SPD while panel is 
operating.  

I. All interfaces between control panel and remote devices shall be isolated via an 
interposing relay. Interposing relays shall have contacts rated for 250 VAC and 10 
Amps continuous. 

J. An alternator shall be provided to sequence motors as required by contract document. 

K. Control relays and timers shall be as listed in specification section 16191 
“Miscellaneous equipment”. 

L. Panel mounted timers shall be flush mounted, plug-in type with ranges as shown on 
the Drawings, or as required by the detailed mechanical equipment specifications and 
Division 17. 

M. Specific control devices, control descriptions and other data are specified under the 
detailed specification for the mechanical equipment with which the control panel is 
supplied. 

2.03 ENCLOSURE TYPES 

A. The control panel specified herein shall be rated NEMA 12 for panels located indoor, 
NEMA 4X 316 Stainless Steel for panels located outdoors. 

B. Steel enclosures shall be 12 gauge and constructed with continuously welded seams. 
The panel door(s) shall have continuous hinge with quarter turn latches and neoprene 
gasket. The quarter turn latches shall be provided as part of the panel. The enclosures 
shall be Hoffman Concept or an approved equal. 

C. The enclosure shall incorporate a removable back panel on which control components 
shall be mounted. Back panel shall be secured to the enclosure with collar studs. The 
enclosure door shall be interlocked with the main circuit breaker by a door mounted 
operating mechanism. Back panel shall be tapped to accept all mounting screws. Self-
tapping screws shall not be used to mount any components. 

D. Print storage pockets shall be provided on the inside of the panel. 

E. Overload tables shall be laminated and adhered to the inside of the door. 
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2.04 NAMEPLATES MARKINGS AND IDENTIFICATION 

A. Provide 2-in by 5-in, nominal, engraved phenolic master nameplate on the control 
panel fastened with stainless steel type 316 screws or rivets. Nameplate shall be white 
with black core, 3/8-in high lettering and shall indicate equipment designation as 
shown on the Drawing. 

B. Provide legend plates or 1-in by 3-in engraved nameplates with 1/4-in lettering for 
identification of door mounted control devices, pilot lights and meters. 

C. Provide permanent warning signs as follows: 

1. "Danger- High Voltage- Keep Out" on all doors.

2. "Warning- Hazard of Electric Shock - Disconnect Power Before Opening or
Working On This Unit" on main power disconnect.

3. Arc Flash labels shall be provided for every 480V panel.

2.05 CONDENSATION HEATERS 

A. A strip heater shall be mounted inside the control panel. 

1. Heater shall be rated 240V, but operated at 120V, single phase, 150 watts, with
rust resisting iron sheath.

2. A control thermostat shall be mounted inside the control Panel.

3. The strip heater terminals shall be guarded by a protective terminal cover.

4. High temperature connecting lead wire shall be used between the thermostat and
the heater terminals. Wire shall be No. 12 AWG stranded, nickel-plated copper
with Teflon glass insulation.

2.06 WIRING 

A. All power and control wire shall be flexible 41 strand #14 AWG, 600 Volt insulation 
type SIS tinned copper, color coded as outlined in specification S16200 “General 
wiring methods” and shall be of the sizes required for the current to be carried, but 
not smaller than No. 14 AWG. All wiring shall be enclosed in PVC wire trough with 
slotted side openings and removable cover.  

B. All interconnecting wires between panel mounted equipment and external equipment 
shall be terminated at numbered terminal blocks. 

C. All control panel wiring shall be numbered at both ends with type written heat 
shrinkable wire markers. The numbers used shall be as specified in section S16205, 
Wire Tagging. 

2.07 TERMINAL BLOCKS 

A. Terminal blocks shall be 600 Volt rated, rail mounted capable of accepting # 22 to # 8 
wires. Terminal blocks shall be Westinghouse type TBA, Allen Bradley 1492 series 
rated for a minimum of 25 amps or equal. Each terminal block shall have 20 percent 
spare terminals, but not less than two spare terminals. 

B. Wires shall be terminated to the terminal blocks with crimp type, pre-insulated, ring-
tongue lugs. Lugs shall be of the appropriate size for the terminal block screws and for 
the number and size of the wires terminated. 
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C. Provide an AC ground bar bonded to the panel enclosure (if metal) with 20 percent 
spare terminals. 

D. Provide an intrinsically safe ground terminal bar isolated from the control panel 
enclosure. Provide 20 percent spare terminals but not less than two spare terminals. 

E. Terminal points for current transformer leads shall be provided with a shorting bar. 

2.08 SHOP TEST 

A. Perform Manufacturer’s standard production testing and inspection in accordance with 
NEMA and ANSI standards. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. Repaint any damage to factory applied paint finish using touch-up paint furnished by 
the control panel Manufacturer. 

B. Any work not installed according to the Drawings and this Specification shall be 
subject to change as directed by the Engineer. No extra compensation will be allowed 
for making these changes. 

3.02 FIELD TESTING 

A. Check mechanical interlocks for proper operation. Make any adjustments required. 

B. Adjust motor circuit protectors and voltage trip devices to their correct settings. 

C. Install overload heaters per actual motor nameplate currents. 

D. Adjust motor circuit protectors for actual motor nameplate currents. 

E. In the event of an equipment fault, notify the Engineer immediately. After the cause of 
the fault has been identified and corrected, a joint inspection of the equipment shall 
be conducted by the Contractor, the Engineer and the control panel Manufacturer’s 
factory service technician. Repair or replace the equipment as directed by the 
Engineer prior to placing the equipment back into service. 

END OF SECTION 
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PART 1:  GENERAL 

1.1 Scope of Work 

A. Furnish and install complete PLC, programmable logic controller, based Remote 

Telemetry Unit, RTU and applicable accessories and appurtenances as specified 

herein and as shown on plans. RTU system shall be furnished by a single 

instrumentation and control (I&C) system supplier. 

1.2 Related Specifications 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

01300 Submittals 

16205 Wire Tagging 

01730 O & M Manuals 

16140 Wiring Devices 

16200 General Wiring Methods 

16400 Surge Protection 

16610 UPS 

16910 Pump Control Panel for Submersible Lift Station 

16951 Lift Station Calibration and Testing 

1.3 Applicable Standards and Specifications 

A. PLC based RTU shall be designed, constructed, and tested according to the latest 

applicable sections of ANSI, ASTM, IEEE, NEC, NEMA,  MG-1, NFPA, UL, AEIC, 

IEC, ISA and ISO9001/9003 standards. Requirements listed in the drawings and 

specifications are considered additional to the standard requirements listed above. 

1.4 Acceptable Supplier 

A. Qualifications:  I&C system supplier shall be proven in the fabrication of this type or 

similar system/s. Supplier may be requested to furnish database of previous and/or 

customers work –5 years experience - to substantiate satisfactory experience in this 

business. 

1.5 Submittals 

A. Submittals shall be made in accordance with the requirements of Specification  
01300, “Submittals”.   

B. Operations and Maintenance (O&M) Manuals shall be made in accordance with 

the requirements of Specification 01730. 

PART 2:  PRODUCT 



PLC BASED REMOTE TELEMETRY UNIT, RTU 

SPECIFICATION WW-16710 

Ver. 6/20/11 16710 Lift Station 

Page 2 of 8 2/2/12 

By AWU 

2.1 General 

A. A remote telemetry unit, RTU system shall be furnished and installed connected to a 

standard dial-up telephone line to monitor and communicate data for lift station 

and/or other facility as designated. A complete functional RTU shall be supplied and 

installed.  The RTU shall be PLC based with integral or interfaced telemetry 

communications and PLC interfaced to local input/outputs (I/O’s), provide local data 

storage, operate from normal AC power and/or DC battery backup power, and 

provide remote communication to the CITY’s existing central computer based lift 

station telemetry system (LSTS) located at the Walnut Creek Wastewater Treatment 

Plant (WWTP) or designated location.  The RTU shall be addressable from the 

central LSTS for remote monitoring and/or control of L.S. functions—data, status, 

alarms, etc.   

2.2  RTU Design 

A. The RTU shall be designed to interface the data itemized as designed per the City of 

Austin’s guideline design standards E/I&C schematic drawings. 

B. RTU shall be designed around a microprocessor-based subsystem comprised of a 

programmable logic controller (PLC) as specified herein with appropriate accessories 

and appurtenances as designated herein.  Typical accessories and appurtenances shall 

include: PLC, DC power supply, modem communications, voice grade telephone line, 

power conditioning/surge protection and related I/O modules and wiring terminations 

as designated per the design DRAWINGS. 

2.3 RTU Communications 

RTU shall remote communicate to the central LSTS via a standard dial-up telephone line.  

Coordination for telephone line—its application/request, installation, fees, labor, materials, 

required utilities, CITY contact, etc. shall be the responsibility of the contractor.  

Coordination shall be such to insure telephone service readiness at time of the L.S. startup 

and inspection (and/or beneficial use). 

A. Modem shall be an industrial grade communications modem.  Modem shall be 

capable of communications rate up to 14.4 Kbps.  Modem shall be powered at 

120VAC, 60Hz.  Modem shall be unit manufactured by Telenetics, Model MIU14.4 

or approved equal. 

B. The RTU shall be provided with line voltage surge suppression device for the RTU’s 

control power and with communication line surge suppression device for the 

telephone line per Specification 16400.  

2.4 RTU’s PLC 
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The PLC system shall be a microprocessor, computer based device that can be programmed 

to collect data, process control logic and functions and communicate data per the execution 

of a programmed set of commands and instructions (a user application program).  The PLC 

shall communicate input and output data to remote field devices –transducers, transmitters, 

switches, contacts, controllers, process actuators, etc. 

A. The PLC shall operate as a standalone unit without support from external or 

additional master or mainframe computer system.  Standalone operation shall be 

complete with power supply, central processor unit (CPU), diskless ROM and RAM 

memory of required/designated rating, and inputs/outputs (I/O’s) for process data and 

communications port/s for unit programming and remote communications.  

B. The PLC shall be of modular design and construction with a system bus and 

backplane constructed with fixed local I/O channels.    

C. The PLC ‘s electronic/electrical components shall be rated for continuous operation – 

Temperature rating: 0 -- 55 degrees C 

Humidity rating: 30 – 95% non-condensing 

D. The PLC electrical power supply shall be 115VAC, 60Hz, +/-15% and where 

required 24VDC regulated power supply.  Power supply shall be fused protected. 

E. PLC programming shall be capable of being connected/disconnected without 

disrupting PLC power and thereby the on-line program operation. 

F. PLC shall be capable of remote programming and downloading (from LSTS central).  

PLC shall be capable of remote communications as a network link (local area 

network) and via modem communications as a remote area network. 

G. The PLC shall have full system diagnostics capabilities, shutdown system and 

indicate malfunction status via LED for the following  malfunctions (minimum) : 

1. memory parity error

2. loss of signal communication between CPU and I/O’s

1. halt or interruption of memory scan

4. detection of incomplete program processing

H. Central Processor Unit, CPU 

1. The CPU shall be microprocessor chip with corresponding support chipset.

The CPU shall be a minimum type Intel 80186 microprocessor, 16-bit word,

and minimum 32 MHz clock speed.  Supporting CPU chipset, circuitry and

memory shall be provided to perform the program functionalities specified

herein.

a. minimum internal user memory configuration shall be 4096KB RAM

b. minimum memory card capacity shall be 8MB for program backup
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2. The PLC’s processor shall be a separate module unit capable of unit plug-in

and removal from I/O main board or backplane.  The CPU shall perform and

execute the logic control functions based upon the programmed logic stored in

memory utilizing integral built-in preprogrammed and/or defined standard and

enhanced function blocks, features, and/or options.  Minimum/basic control

functions, function blocks, features and/or options shall include, but not be

limited to the following:

ladder control logic 

latch/unlatch relays 

timer 

counters 

data comparisons 

data transfers 

block data transfers or moves 

synchronous shift registers 

transitional outputs 

master control relay 

Bit control—read, write, 

I/O forcing 

BCD to binary conversion 

Binary to BCD conversion 

Immediate I/O update 

Real-time clock 

Run-mode programming 

Extended communications function/s 

Modbus protocol 

Support Windows platform programming 

3. Enhanced Functions

a. The following comprise the features, options, etc. for the PLC’s enhanced

functionality as a minimum:

a1) Asynchronous shift registers, integer and floating point math 

calculations function blocks 

a2) Process control function block – (P, I, PID, etc.) 

b. Matrix array/block data transfer, math functions and data compression

c. Automatic communications update

d. Remote communications – capable of operating via modem communications

and local networking

e. Batch process programming supporting sequencing and scheduling

programming
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f. Have one RJ45 communication port for RS232 Modbus serial

communications; have one RJ45 communication port for Ethernet

Modbus/TCP communications; have one USB port for programming.

I. PLC Basic Specifications 

1. Program memory 3584K 

2. State (data) memory 256K 

3. Discrete I/O  (bits) 1024 

4. Analog I/O  (words) 256 

5. Boolean instructions/ms 8.1K 

6. Operating temperature 0 – 55 degrees C 

7. Relative humidity 30 –95% non-condensing 

J. PLC I/O Minimum Requirements 

1. Discrete I/O’s

Inputs: 32 points rated at 120VAC. 

Outputs:   8 points rated at 10-34VDC or 19-264VAC 

2. Analog I/O’s

Inputs: 4 points (minimum) at 4-20mA 

Outputs: N/A 

3. Communications

RS-232: RS-232 communications port @   RJ45 connector 

Ethernet: Ethernet communications port @ RJ45 connector; 

Modbus/TCP protocol compliant 

K. Manufacturer Models: 

a. Each programmable logic controller shall consist of central processor, process

controller, power supply, memory, input/output, interconnecting cables, and

optional items as specified.

b. Rack: Provide a single rack to house all PLC modules. Provide spring clamp rings

in the quantity per manufacturer’s recommendations. Provide empty slot covers

for each unused slot.

i. 8-Slot Rack, BMX XBP 0800.

ii. Cable Shielding Connection Kit, BMX XSP 0800.

iii. Spring Clamp Rings, STB XSP 3010.

iv. Empty Slot Covers, BMX XEM 010.

c. Power Supply:

i. 36 Watt Power Supply, BMX CPS 3500.

ii. Screw Clamp Terminal Blocks, BMX XTS CPS10.

d. Processor:

i. Performance Processor, BMX P34 2020.

ii. 16MB Flash Memory Card, as manufactured by the CPU manufacturer.

e. Discrete Input Module:
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i. 16-input 120VAC I/O, BMX DAI 1604.

ii. Screw Clamp Terminal Blocks, BMX FTB 2010.

f. Relay Output Module:

i. 8-ouput Relay I/O, BMX DRA 0805.

ii. Screw Clamp Terminal Blocks, BMX FTB 2010.

g. Analog Input Module:

i. 4-channel Isolated I/O, BMX AMI 0410.

ii. Screw Clamp Terminal Blocks, BMX FTB 2010.

L. PLC Configuration 

1. PLC to be configured utilizing Modicon Unity Pro; confirm version with City

of Austin prior to programming.  Serial communication port to be set for 9600

band, no parity, 8 data bits, and 2 stop bits.

2.5 RTU System Components and Wiring 

A. Shall be copper conductors, rated MTW/THHN/THWN, not less than 300V rating; 

conductor size shall be #12AWG for 120VAC power circuits; control signal wiring 

shall not be less than #16AWG and instrumentation signal wiring shall not be less 

than #16AWG, twisted pair, shielded cable. 

B. All wiring shall be wire tagged and labeled; all components shall be name tagged and 

labeled; all wire tags and labels shall match the names on the AS-BUILT schematic 

drawings.  Comply per Specification 16205 “Wire Tagging”. 

C. The RTU system shall be housed in the pump control panel enclosure; see 

Specification 16910 “Pump Control Panel for Submersibles”.  Optional:  RTU shall 

be housed in a standalone enclosure, rated NEMA 3R, indoor, wall/surface mounting, 

of adequate dimensions—not less than 30”Hx30”Wx12”D and have padlock 

provisions. 

D. Cable-Fast and other pre-wired plug-in terminal blocks are not allowed for PLC I/O 

modules.  Each module shall be equipped with terminal blocks containing terminals 

for each individual I/O point and power point.  

2.6 RTU Final Programming 

A. Final RTU PLC programming shall be by the City of Austin.   Programming will only 

be done upon certification of a functional PLC based RTU system, including remote 

communications.  AWU to have a minimum of ten (10) working days for RTU and 

Walnut top end programming. 

2.7 Tools, Spare Parts, and Accessories 
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A. Provide one spare PLC Based Remote Telemetry Unit (RTU) with cables, etc. 

identical to the installed unit.   

B. Provide one modem unit manufactured by Telenetics, Model MIU14.4 or approved 

equal. 

PART 3:  EXECUTION 

3.1 Factory Testing and Calibration 

A. Factory (or I&C supplier) Certified Calibration and/or Testing 

1. RTU system shall be tested before delivery.  It shall be powered up and

functional performance tested, documented and certified.

2. Certified factory test shall include but not be limited to:

a. PLC process functions  --diagnostics, run, load program, execute

program

b. PLC I/O modules functions –all channels, all I/O types

c. RTU operation on backup power supply

d. RTU telemetry performance –communications via modem

communications

3.2 Field Installation and Testing 

A. Field Installation 

RTU system shall be installed, calibrated (where required) and setup/configured per 

the design or as otherwise designated. 

B. Field Testing 

Contractor to test each I/O point before testing with AWU programmer to ensure 

wiring to the PLC is correct.  Contractor also shall test each I/O point with the AWU 

programmer to ensure that the PLC and program are functioning correctly.  City of 

Austin personnel to witness test each point during final startup. Contractor is 

responsible for supplying utilities, tools, labor and services for all field tests.  

Contractor shall coordinate all field testing with CITY operations (where applicable) 

and/or give advanced notice (five working days minimum) for CITY witness and/or 

participation/operations in concert with field testing. 
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3.3 System Documentation 

A. Provide a complete set of PLC documentation manuals for each component. 
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PART 1 GENERAL 

1.01 SUMMARY OF WORK 

A. This section provides the guidelines for testing of electrical equipment, cable, 
protective relays, circuit breakers, motor control centers, motors, and related 
apparatus used in the project’s electrical system. This specification does not release 
the CONTRACTOR or vendor from any further testing required for safe and 
satisfactory operational commissioning of all electrical and related equipment. All tests 
shall be completely recorded on applicable, developed forms for the test and 
calibration requirements.  Tests and Calibration Report shall be submitted to 
ENGINEER/OWNER for approval. 

B. CONTRACTOR will provide and pay the cost of electrical testing by an independent 
testing firm. Testing firm shall have a minimum of five years of experience in providing 
acceptance testing for water/wastewater treatment plants. Testing shall be performed 
per the latest InterNational Electric Testing Association Standards (NETA) standard. 
This cost will be included in the Contract Bid. 

C. The CONTRACTOR shall immediately correct all deficiencies discovered during 
testing and calibration. 

1.02 RELATED SECTIONS 

A. DIVISION 16 Sections---in entirety. 

B. DIVISION 17 Sections---as necessary, designated and/or required. 

C. Other DIVISION/S related and/or incorporating packaged mechanical/process systems 
containing electrical, instrumentation and controls (EIC) work. 

1.03 REFERENCE STANDARDS 

A. InterNational Electric Testing Association Standards (NETA) for acceptance testing of 
Electrical Distribution Apparatus, Publication 2.001, and IEEE Publication No. 141, are 
hereby made a part of this section, unless otherwise modified herein. 

B. References, accordingly, as designated per related equipment specification in all 
Sections per Division 16 and as required/designated per Division 17. 

C. NETA Maintenance Testing Specifications for electrical power distribution equipment 
and system (latest edition). 

1.04 SUBMITTAL 

A. ALL testing results and calibrations shall be summarized and tabulated in final Testing 
and Calibration Report/s certified by the testing technician/s. Final Report/s shall be 
submitted per Division 1 Submittals requirements. 

B. The report shall include the following: 
1. Description, purpose, basis and scope of the testing and/or calibration.
2. Field data sheet showing all visual, mechanical and electrical inspection done on

the equipment. The data sheet shall show check mark and values of all the testing
done, a description of the instrument used for testing and document date of
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instrument certified calibration (current/valid within the last calendar year) per 
NIST standards.  Where applicable and/or required, show and provide schematic, 
diagram or drawing of the testing configuration / setup.  Utilize project contract 
plans/drawings as applicable. 

3. A summary of the deficiency, concern, repairs and recommendation/resolution.
4. A table showing the final settings of all the adjustable equipment tested.
5. All the testing values shall be in accordance with the latest NETA standard.

PART 2 PRODUCTS - NOT APPLICABLE 

PART 3 EXECUTION 

3.01 TESTS 

A. All tests, other than Low Voltage Systems and Equipment, shall be supervised by the 
CONTRACTOR; ENGINEER/OWNER reserves the right to witness testing and 
calibration. CONTRACTOR shall give a one week notice of all scheduled tests to the 
ENGINEER/OWNER in writing. 

B. CONTRACTOR shall notify the ENGINEER/OWNER of scheduled dates of electrical 
equipment installation completion. Equipment testing shall be coordinated by the 
CONTRACTOR, appropriate Manufacturer's Representative/s and with 
ENGINEER/OWNER.  

C. CONTRACTOR shall perform electrical tests and calibration on specified equipment 
and as specified under this Section. The CONTRACTOR shall supply all resources 
and services, equipment, etc. required to perform all testing and calibration 
responsibilities. 

3.02 EXECUTION 

A. Preparatory Work: Prior to the testing of any specific piece of equipment, the 
CONTRACTOR shall remove all shipping hardware and inspect for broken or missing 
parts and proper connections in accordance with the Manufacturer's instructions. 

B. Visual and Mechanical Inspection: Prior to any electrical testing CONTRACTOR shall 
perform a visual and Mechanical inspection as specified in the latest NETA standard. 

3.03 DEVICE 

A. Air switches - Low voltage: Electrical Tests. 

1. Perform insulation-resistance tests on each pole, phase-to- phase and phase-to-
ground for one (1) minute. Test voltage and minimum resistances should be in
accordance with NETA Standard.

2. Perform contact-resistance test across each switch blade and fuse holder, or
perform thermographic survey in accordance with the latest NETA Standard.

B. Transformers - Dry type: Small Transformers: Dry-Type, Air Cooled (600 Volt and 
below) (less than 100 kVA single-phase or 300 kVA three-phase). 

1. Inspect for physical damage, broken insulation, tightness of connections, defective
wiring, and general condition.

2. Thoroughly clean unit prior to making any tests.
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3. Perform insulation-resistance test. Calculate polarization index. Measurements
shall be made from winding-to-winding and windings-to-ground. Test voltages and
minimum resistance shall be in accordance with NETA Standard. Results to be
temperature corrected in accordance with NETA Standard.

4. Verify that the transformer is set at the specified tap.

C. Cables - low-voltage, 600V maximum: Electrical Tests. 

1. Perform resistance measurements through bolted connections with low-resistance
ohmmeter, if applicable, in accordance with latest NETA standard.

2. Perform insulation-resistance test on each conductor with respect to ground and
adjacent conductors. Applied potential shall be 500 volts dc for 300 volt rated
cable and 1000 volts dc for 600 volt rated cable. Test duration shall be one
minute.

3. Perform continuity tests to insure correct cable connection.

D. Circuit Breakers - Air, Insulated Case/Molded Case: Electrical Tests. 

1. Perform resistance measurements through bolted connections with a low-
resistance ohmmeter, if applicable, in accordance with latest NETA standard.

2. Perform insulation-resistance tests on each pole, phase-to-phase and phase-to-
ground with the circuit breaker closed and across each open pole for one minute.
Test voltage shall be in accordance with Manufacturer’s published data or latest
NETA standard.

3. Perform a contact/pole-resistance test.

4. Perform adjustments for final setting in accordance with coordination study.

5. Determine long-time pickup and delay by primary current injection.

6. Determine short-time pickup and delay by primary current injection.

7. Determine ground-fault pickup and time delay by primary current injection.

8. Determine instantaneous pickup by primary current injection.

9. Perform minimum pickup voltage test on shunt trip and close coils in accordance
with latest NETA standard.

10. Verify correct operation of any auxiliary features such as trip and pickup
indicators, zone interlocking, electrical close and trip operation, trip-free, and
antipump function.

11. Verify operation of charging mechanism.

E. Protective Relays: Electrical Tests. 

1. Perform insulation-resistance test on each circuit-to-frame. Do not perform this
test on solid-state devices.

2. Perform the following tests on the nominal settings specified by the Owner/user’s
electrical Engineer:

3. Pickup parameters on each operating element.

4. Timing tests at two (2) or more points on time-current curve.

5. Pickup target and seal-in units.

6. Special tests as required to check operation of restraint, directional and other
elements per Manufacturer’s instruction manual.

7. Conduct tests to verify satisfactory performance of each control feature.

8. Electrically confirm that CT and VT secondary circuits are intact.
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F. Instrument Transformers: 

1. Electrical Tests - Current Transformers:

a. Electrically confirm that CT secondary circuits are intact.

b. Perform a ratio verification test of each current transformer. This shall be
performed using the voltage method or current method in accordance with
ANSI C57.13.1 (IEEE Guide for Field Testing of Relaying Current
Transformers).

c. Perform insulation-resistance tests on current transformer secondary winding.
Value of test voltage on secondary wiring shall be 1000 volts dc for one (1)
minute. Do not perform this test with solid-state devices connected.

2. Electrical Tests - Voltage Transformers:

a. Perform insulation-resistance tests on voltage transformers, winding-to-
winding and windings-to-ground. Value of test voltage on secondary wiring
shall be 500 volts dc for one (1) minute. Do not perform this test with solid-
state devices connected.

b. Electrically confirm proper secondary voltage.

c. Perform a dielectric withstand test on the primary windings with the secondary
windings connected to ground. The dc dielectric voltage shall be in
accordance with NETA Standard.

G. Metering: Electrical Tests. 

1. Check calibration of meters at all cardinal points.

2. Calibrate watt-hour meters to within Manufacturer’s published accuracy.

3. Verify all instrument multipliers.

4. Electrical confirm that CT and VT secondary circuits are intact.

H. Grounding Systems: Electrical Tests. 

1. Perform fall-of-potential test or alternative per IEEE Standard No. 81-1991 on the
main grounding electrode or system.

2. Perform point-to-point test to determine the resistance between the main
grounding system and all major electrical equipment frames, system neutral,
and/or derived neutral points.

I. Ground-fault protection systems: Electrical Tests. 

1. Measure the system neutral to ground insulation resistance with the neutral
disconnect link temporarily removed. Replace neutral disconnect link after testing.
Notify equipment Owner or operator of any improper neutral to ground
connections detected.

2. Measure insulation resistance of the control wiring at 1000 volts dc for 1 minute. If
necessary, disconnect the solid state components.

3. Perform pickup tests as follows using primary injection.

a. Verify the relay does not operate at 90% of the set pickup current.

b. Determine the pickup current of the relay and verify that this current is no
greater than 125% of the setting. Pickup must not be greater than 1200
amperes.

4. For summation type systems utilizing phase and neutral CT’s, verify proper
polarities by applying current to each phase-neutral CT pair. This test also applies
to molded case breakers utilizing an external neutral CT.
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a. Relay should operate when current direction is the same relative to polarity
marks in the two CT’s.

b. Relay should not operate when current direction is opposite relative to polarity
marks I the two CT’s.

5. Measure time delay of the relay at 150% of pickup or greater.

6. Verify the system is able to trip with control voltage at 55% of rated for systems
utilizing ac control power and 80% of rated for systems utilizing dc control power.

7. Verify operation of zone interlock systems by simultaneously injecting current at
the interlocked relays and monitoring the control signals.

J. AC motors: Electrical Tests - Induction Motors. 

1. Perform insulation-resistance tests in accordance with ANSI/IEEE Standard 43.

a. Motors larger than 200 horsepower: Test duration shall be for 10 minutes with
resistances tabulated at 30 seconds, one (1) minute, and 10 minutes.
Calculate polarization index.

b. Motors 200 horsepower and less: Test duration shall be for one (1) minute
with resistances tabulated at 30 and 60 seconds. Calculate the dielectric
absorption ratio.

2. Perform dc over potential tests on motors rated at 1000 horsepower and greater
and at 4000 volts and greater in accordance with ANSI/IEEE Standard 95.

3. Perform insulation power-factor or dissipation-factor tests.

4. Perform surge comparison tests.

5. Perform insulation-resistance test on pedestal per Manufacturer’s instructions.

6. Perform insulation-resistance test on surge protection device in accordance with
NETA Standard.

7. Test motor starter in accordance with NETA Standard prior to re-energizing the
motor.

8. Check resistance temperature detector (RTD) circuits for conformance with
drawings. Check that metering or relaying devices using the RTD’s are of the
proper rating.

9. Check that the motor space heater is operating.

10. Perform a rotation test to insure proper shaft direction if the motor has been
electrically disconnected.

11. Measure running current and evaluate relative to load conditions and nameplate
full-load amperes.

12. Perform vibration tests:

a. Motors larger than 200 horsepower: Perform vibration base line test.
Amplitude shall be plotted versus frequency.

b. Motors 200 horsepower and less: Perform vibration and amplitude test.

K. Motor Control Centers/Motor Starters, Low Voltage: Electrical Tests. 

1. Perform resistance measurements through bolted connections with a low-
resistance ohmmeter, if applicable, in accordance with NETA Standard.

2. Perform insulation-resistance tests on each pole, phase-to-phase and phase-to-
ground with starter closed and across each open pole for one minute. Test voltage
shall be in accordance with Manufacturer’s published data and NETA Standard
whichever is more stringent.
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3. Measure insulation resistance of each control circuit-to-ground.

4. Perform insulation-resistance tests on all control wiring with respect to ground.
Applied potential shall be 500 volts dc for 300 volt rated cable and 1000 volts dc
for 600 volte rated cable. Test duration shall be one minute. For units with solid-
state components, follow Manufacturer’s recommendation.

5. Test motor protection devices in accordance with Manufacturer’s published data
and NETA Standard whichever is more stringent.

6. Test circuit breakers in accordance with NETA Standard.

7. Perform operational tests by initiating control devices.

L. Surge Arresters, Surge Protection Devices: Electrical Tests. 

1. Perform resistance measurements through bolted connections with a low-
resistance ohmmeter, if applicable, in accordance with NETA Standard.

2. Perform an insulation-resistance test at voltage levels in accordance with NETA
Standard.

3. Test grounding connection in accordance with NETA Standard.

M. Fiber-Optic Cables: Field Test. 

1. Perform cable length measurement and detect fiber fractures or other defects
through analysis of the backscattering signal with an optical time domain reflector
(OTDR).

2. Perform a continuity test to detect splice fractures or other defects through
analysis of the backscattering signal using the OTDR.

3. Perform attenuation measurement of the cable loss with a multimode optical loss
test set (MOLTS).

4. Perform attenuation measurement of losses at each splice and connector.

N. Lighting 

1. Turn on all lights after lamping them with new lamps take load readings of each
circuit with lights on.  Submit type-written results to the City of Austin Water Utility.
Results shall include panelboard number and location, branch circuit number and
load served, and amperage reading.

2. Install new lamps in all fixtures just prior to final inspection of the project.  Support
all pendant fixtures with swivel type hangers.

3. Replace any damaged fixture or lens at no cost to the owner.  Leave any
protective covering on lens until the fixture is installed.

O. Receptacles 

1. Test all receptacles for proper connections and grounding.  Use an approved
plug-in tester to Woodhead 1750 or Hubbell 5200.

P. Exhaust Fans 

1. Record SCFM and Amps for each exhaust fan installed under this project.

Q. Control circuits 

1. Check all circuits for continuity, proper connection, and proper operations.

2. Set all time delays relays and timers for the desired operations.  Record the
settings, indicating the relay or timer, its location, and the setting used.  Verify all
settings with a stopwatch.
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PART 1:  GENERAL 

1.1 Scope of Work 

Furnish and install a complete Signal Transmitter, RTD element and its associated 

accessories and appurtenances for measuring ambient air temperature as specified herein and 

as shown on the PLANS. 

1.2 Related Documents 

01300 Submittals 

16951 Lift Station Calibration and Testing 

16200 Wires, Conductors and Cables – 600V and below 

1.3 Standards 

The RTD and 2 wire temperature transmitter shall be designed, manufactured, and tested 

according to the latest applicable sections of ANSI, ASTM, Hydraulic Institute, IEEE,  ISA, 

NEC, NFPA, NEMA, UL and ISO9002 standards. Requirements listed in the drawings and 

specifications are considered additional to the standard requirements listed above. 

1.4 Manufacturers 

A. Qualifications 

Manufacturer shall be proven in the fabrication of the temperature transmitters and 

RTD’s.  Manufacturer may be requested to furnish customer data base to substantiate 

proven manufacturer –minimum of five (5) years in business, customers’ company 

name, name of contact person and telephone number. 

B. Acceptable manufacturers or approved equal 

Devar, Inc. 

1.5 Submittals 

A. Submittals shall be made in accordance with the requirements of Specification 

01300, “Submittals”.   

B. Operations and Maintenance (O&M) Manuals shall be made in accordance with the 

requirements of Specification 01730. 

1.6  Warranty 

Warranty shall begin upon final acceptance following successful completion of the field 

testing and performance of the installed equipment. The manufacturer shall provide a 
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written, limited warranty for minimum of one year after final acceptance. 

PART 2:  PRODUCT 

2.1 General 

A. The temperature transmitter shall provide accurate and reproducible conversions of 

RTD resistance signals to 2 wire 4-20mA outputs as manufactured by Devar Inc., 

Model SM812-EC-0012-RTD. 

B. The temperature transmitter shall be furnished precalibrated and have trimmer pots to 

provide for a zero and span adjustment. 

C. The use of the manufacturer's name and model or catalog number is for the purpose 

of establishing the standard of quality and typical configuration desired. 

2.2 Construction 

 A. Small size to allow mounting inside of control cabinet. 

A. 4-20 mA output, 300 Ohm load 

2.3 Functional Requirements 

A. Performance 

1. Range: 0-200 degrees F

2. Accuracy 0.1% full scale

3. Outputs: 4-20 mA

4. Supply Voltage: 24 VDC

B. Functions/Features/Options 

1. Matched RTD

2. 4-20 mA Output

2.4 Tools, Spare Parts, and Accessories 
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None. 

PART 3:  EXECUTION 

3.1 Factory Inspection and Testing 

The temperature transmitter and RTD shall be factory tested for performance and rated 

calibrations as specified. Certified copies of test/s report and/or calibration/s shall be 

submitted to the City of Austin Water Utility. 

3.2 Delivery Storage and Handling 

Contractor shall store the temperature transmitter and RTD off the ground and keep dry at all 

times (up to time of its installation.)  Prepackaged temperature transmitters shall be handled 

with care to prevent loss or compromise of its packing material. 

3.3 Field Installation and Testing 

A. Field Installation 

The temperature transmitter and RTD shall be installed according to the 

manufacturer's recommendations. 

B. Field Testing 

Contractor is responsible for supplying utilities, tools, labor and services for all field 

tests.  Contractor shall coordinate all field testing with City Of Austin Water Utility 

operations (where applicable) and/or give advanced notice (five working days 

minimum) for City Of Austin Water Utility witness and/or participation/operations in 

concert with field testing. 
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PART 1:  GENERAL 

1.1 Scope 

Contractor shall provide all equipment and labor required for testing as described herein or 

otherwise required.  All tests shall be performed by Contractor and witnessed by the City of 

Austin Water Utility.  Written notification of the tests must be received and confirmed at 

least seven days prior to the desired date to perform the tests.  Repair or replace all defective 

material, equipment or workmanship disclosed as a result of these tests. 

PART 2:  PRODUCTS 

No products are required by this Section of the Specifications. 

PART 3:  EXECUTION 

3.1 Megger Tests 

Use a minimum 500 volt megohmeter. 

Take each reading for at least one minute. 

Include the following tests: 

115 and 230 volt motors...............................5.0 Megohms 

460 volt motors.............................................7.0 Megohms 

600 volt transformer windings..................100.0 Megohms 

600 volt wiring up to 1000 ft. ....................25.0 Megohms 

Test all transformer windings as follows: 

Primary to ground 

Secondary to ground 

Primary to secondary 

Record and submit all Megger readings to the City of Austin Water Utility for review and 

record keeping purposes.  Neatly type all readings and organize in a table form.  Incremental 

megger readings shall be recorded and included in the table. 

3.2 Ground Resistance Testing 

Take ground  resistance measurements in dry weather, not less than 48 hours after rainfall, 

with ground under test isolated from other grounds. 
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Measure the ground resistance of each individual ground rod. Then measure the combined 

resistance of the ground grid.  Finally, measure the combined resistance of the entire ground 

grid at the end of the run of each ground wire exiting the grounding grid.  Submit in writing 

to the owner a record indicating the rod and/or rod location (as applicable), the resistance 

measured and the soil condition at the time. All tests must be witnessed by the City of Austin 

Water Utility or the City of Austin Water Utility’s designated representative.  Ground test 

shall be performed by an independent professional testing company specialized in, and well 

equipped to perform, ground resistance testing. 

3.3 Motors 

Megger test existing lift pump motors and new motors (furnished under this Contract) in 

accordance with Paragraph 3.1 above. 

Dry out any wet insulation by use of space heaters or other approved methods. 

Check coupling alignment, shaft end play, lubrication, and other mechanical checks as 

required.  Follow manufacturer’s instructions. 

Check for proper motor rotation. 

3.4 Receptacles 

Test all receptacles for proper connections and grounding.  Use an approved plug-in tester to 

Woodhead 1750 or Hubbell 5200. 

3.5 Control Circuits 

Check all circuits for continuity, proper connection, and proper operations. 

Set all time delays relays and timers for the desired operations.  Record the settings, 

indicating the relay or timer, its location, and the setting used.  Verify all settings with a 

stopwatch. 

3.6 Lighting 

Turn on all lights after lamping them with new lamps take load readings of each circuit with 

lights on.  Submit type-written results to the City of Austin Water Utility.  Results shall 

include panelboard number and location, branch circuit number and load served, and 

amperage reading. 

Install new lamps in all fixtures just prior to final inspection of the project.  Support all 

pendant fixtures with swivel type hangers. 
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Replace any damaged fixture or lens at no cost to the owner.  Leave any protective covering 

on lens until the fixture is installed. 

3.7 Motor Control Centers 

Set all motor circuit protectors, all feeder circuit breakers and all overload relays.  Record the 

following information for each load (mechanical/electrical equipment, etc.) served by the 

Motor Control Center and submit the same to the City of Austin Water Utility for review: 

Motor control center number. 

Motor control center location 

Size of feeder breaker or motor circuit protector (as applicable). 

Size of starter. 

Name of load served and location. 

Full load amps per phase (field measured values). 

Locked rotor amps per phase (field measured values). 

Overload heater unit used. 

Overload relay setting used. 

Motor circuit protector setting used. 

Take and record voltage and current (amperage) readings on all feeders and motors to ensure 

proper phase balance. 

Refer to Specification WW-16480, Motor Control Center. 

3.8 Continuity Tests 

Perform continuity test on all conductors (600 volt, and below, wiring system).  Continuity 

test must be performed after wiring is pulled in the conduit system and/or underground 

electrical system (as applicable).  Continuity test must be performed on each conductor 

between its source and final destination (point of termination to load/device/etc.).  Utilize 

ohmmeter for this test.  Ohmmeter must be set to lowest ohm setting, 10 ohms full scale 

deflection. 

3.9 Exhaust Fans 

SCFM_________ 

Amps_________ 
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3.10 CITY OF AUSTIN 

W/WW ELECTRIC MAINTENANCE/INSTRUMENTATION 

STATIC LEVEL TRANSMITTER CALIBRATION SHEET 

STATION NAME:  DATE:  

TECHNICIAN(S):  (Instrumentation) 

Instrument Information: 

Used for: Mfgr.:   

Type: Model#:   

Range: Serial#:   

Supply Voltage: A.C./D.C. Output: VDC/mADC/Relay 

Tag#: Loop#:   

Color Code: (+)   (-) Loop Isolation: Yes No 

Is instrument used for: (Circle One) Measurement Display Totalizer Control 

Static Level: Full Scale Calibration 

Calibration Range:  0 to ft. 

Calibration Zero-  

(If Off-Set from Bottom): ft. or N/A 

Note:  Calibration will be performed with a Pneumatic 

Calibrator.  The Calibration will be further verified by 

physically measuring the Level in the Wetwell and 

comparing it to the Transmitter, Display, and Output. 

Level: Display Reading: Output: 

0% ft. ft. 

25% ft. ft. 

50% ft. ft. 

75% ft. ft. 

100% ft. Ft. 

Percent Error: 

Calibration Results: (Circle One) Pass Fail 

 

 

 

 

 

Calibration Results: Pass Fail 

Technician(s) Signatures: 

Comments: 

WETWELL 

Grade Level: A. Bottom B. Zero 

         A. 

B. 

C.  Static Line to 

Bottom of Well:  

ft. 

D.  Diaphragm/Sensing Element of 

Transmitter to Bottom of Well: 

ft. 

E. 

Transmitter 
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PART 1 - GENERAL 

1. PLC Hardware to be used by packaged equipment Vendor shall be as specified in the 
contract bid specifications. As a minimum, the processor used to interface to the Owner’s 
SCADA system shall support the Schneider Electric Unity Pro programming software.  

2. Vendor shall use latest version of Schneider Electric Unity Pro programming software, 
unless otherwise directed by Owner. 

PART 2 - PROGRAM ORGANIZATION AND STRUCTURE 

1. The overall program shall be broken down into meaningful sections of code related to the 
operations of the equipment. As a minimum, include the following program sections: 

a.  Communications - All registers that are being written to or being read from the 
Vendor’s package system PLC from the Owner’s SCADA equipment shall be grouped 
into one section of the program.  Register addresses used for interfacing to Owner’s 
SCADA system shall be placed in a contiguous block of registers to facilitate read and 
write operations 

b. Section Control -  (if code includes variables to enable/disable sections of code). 

c. Process Control - If the process is complex and/or the section is very large, this 
section should be further broken down into permissive section(s), alarming 
section(s) and control section(s). 

d. Input/Output (I/O) Processing – This section includes data manipulation of physical 
inputs and outputs such as analog scaling, totalizing, etc. 

e. PLC Time Synchronization and Heartbeat – This section shows the registers that are 
to be used to synchronize the PLC’s clock with the Owner’s SCADA system and to 
determine whether the Vendor’s PLC logic is executing (heartbeat) to be monitored 
by the Owner’s SCADA system. 

2. Vendor is to follow the Owner’s software tagging convention for all tags being read from or 
written into by the Owner’s SCADA system.  If the Vendor elects to use their own software 
tagging convention in their programs that control the equipment within their own package 
system, then the PLC(s) that is used to interface with the Owner’s SCADA system needs to 
include a set of registers that will be labeled with the Owner’s software tagging convention 
and be “mapped” to the corresponding set of registers that are used by the Vendor’s 
software program.  The mapping of these registers is to be clearly labeled in the program 
and indicated on the Field I/O spreadsheet to be provided at the end of the job. 
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3. All program sections are to be clearly labeled with text that describes what the section of 
code does. As a minimum, include the key wording for each section as described above.    

4. Provide comment lines within the sections of code to describe what the various parts of the 
section do, especially for those areas where the function is performing is not evident or is 
complex to follow.  

5. All software tags in the program are to follow a structured naming convention and be 
clearly labeled with meaningful text descriptions to make it easy to understand what the 
tag represents and what function it is performing in the program.  

6. Ensure that none of the programs developed have security controls enabled, i.e. password 
protection on DFB’s, restrictions on uploading or editing program, etc. 

PART 3 - PROGRAM DETAILS 

1. Vendor is to use IEC programming languages supported by Unity Pro, and in general adopt 
the following guidelines. 

a. Use Derived Function Blocks (DFB) language as much as practical to standardize on 
process control functions. 

b. Use Structured Text (ST) language for Calculations and I/O Mapping routines. 

c. Use IEC Ladder Logic (LL) and Function Blocks (FB) for control logic and to include 
in DFB’s. 

2. Standardize the program sections and program elements (DFB, ST, etc.) as much as 
possible into modular and/or functional pieces of code for repetitive and often use sections 
of code to simplify the program and minimize its size. 

3. Vendor is to set up a Custom Library for standard program elements like DFB’s and FB’s.   

4. Use Topological (Unity Pro) Addressing on both Quantum and M340 PLCs for registers 
associated with physical I/O, i.e. %I1.3.2 and %Q1.4.3, instead of State Ram addressing 
(%M) since State Ram  addressing convention does not reference the physical  I/O location, 
but topological addressing does.  

5. Use eBool variables if there may be a reason to keep track of previous values (history) or 
there is a need to look at a leading or falling edge in the signal. 

6. Avoid using IEC BMDI function blocks on any of the PLC programs since Unity Pro is not 
able to search for registers contained within the range of that block. 
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7. Use IO Scanner for communication between PLC’s where possible to facilitate the set-up 

and troubleshooting of registers that are being moved from one PLC to another. 
 

8. Code should be designed to avoid using force bits for the logic to execute properly. 
Inadvertent un-forcing of  bits will cause the program  behave unexpectedly. 
 

9.  Do not initialize %MW values during a cold start or a program download.  Doing so can 
cause stored values such as runtime to be over written. Ensure this option is unchecked in 
the programming software if the option is available. 

PART 4 – DOCUMENTATION AND DELIVERABLES 

1. As part of their Operations and Maintenance Manual, Vendor is to include, but not be 
limited to the following: 

a. Control Narratives that include: 
i. The various control modes of operation; i.e. remote automatic, remote 

manual, local automatic, local manual, maintenance mode, etc. 
ii. Identification of and description of all permissive and shutdown signals that 

are required to operate the equipment or that will shut the equipment down. 
iii. Identification of all set points and process variables that are Operator 

adjustable with a description of what they do and how they affect the 
operation of the equipment.  

b. Field I/O and Host Pack and Peer to Peer spreadsheets (provided by Owner) to 
document the various software tags associated with the package equipment. 

c. Instrument Index spreadsheet showing all instrumentation on their package 
equipment and calibration information including, but not limited to; instrument tag 
name, input range, units, control loop description, scaling, trip set points, etc. 

2. Vendor is to provide a copy of all program files installed in the production system and 
source files of all documentation listed above. 
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PART 1 - GENERAL 
 
1.1 THE REQUIREMENT 

 
A. The CONTRACTOR shall provide Process Control and Instrumentation 

Systems (PCIS) complete and operable, in accordance with the Contract 
Documents. 

 
B. The requirements of this Section apply to every component of the PCIS 

unless indicated otherwise. 
 

C. Responsibilities 
 

1. A single Instrument and Control System Contractor (ICS) shall furnish all 
services and equipment defined herein and in other Specification sections as 
listed below under Related Work. These services include but not limited to 
furnishing the design, equipment, installation, calibration, programming, 
checkout, required documentation, maintenance, etc. for the entire 
instrumentation and control system as specified herein and in Division 17 of 
the Specifications. The Instrument and Control System Contractor is referred 
to herein and after (in Division 17 of the Specifications) as the ICS, ICS 
supplier/firm, or Contractor. 

 
2. Due to the complexities associated with the interfacing of numerous control 

system devices, it is the intent of these specifications that the Instrumentation 
Supplier be responsible to the CONTRACTOR for the integration of the PCIS 
with existing devices and devices provided under other sections with the 
objective of providing a completely integrated control system free of signal 
incompatibilities. 

 
3. As a minimum, the Instrumentation Supplier shall perform the following WORK: 

 
a. General - Implementation of the PCIS (as applicable): 

 
i) prepare hardware equipment submittals 

 
ii) design, develop, and electronically draft loop drawings and 

control panel designs 
 

iii) prepare  the  test  plan,  the  training  plan,  and  the  spare  
parts submittals 

 
iv) procure hardware 

 
v) fabricate panels 

 
vi) configure and program PLCs and Operator Interface Units 
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vii) perform factory tests on panels 
 

viii) perform bench calibration and verify calibration after installation 
 

ix) oversee and certify installation 
 

x) oversee, document, and certify loop testing 
 

xi) oversee, document, and certify system commissioning 
 

xii) conduct the performance test 
 

xiii) prepare Technical Manuals 
 

xiv) conduct training classes 
 

xv) prepare record drawings 
 

b. Integration of the PCIS with instrumentation and control devices 
provided under other sections: 

 
i) Develop requisite loop drawings and record loop drawings 

associated with equipment provided under other Divisions of these 
Specifications and OWNER-furnished and existing equipment. 

 

ii) Resolve signal, power, or functional incompatibilities between 
the PCIS and interfacing devices. 

 
4. Any Instrumentation Supplier responsibilities in addition to the list above are at 

the discretion of the CONTRACTOR and the Instrumentation Supplier. 
Additional requirements in this Section and throughout Division 17 that are 
stated to be the CONTRACTOR's responsibility may be performed by the 
prequalified Instrumentation Supplier if the CONTRACTOR and 
Instrumentation Supplier so agree. 

 
D. Certification of Intent 

 
1. Each Bidder shall include with the Bid the following Certification from 

the selected Instrumentation Supplier: 
 

a. The Certification shall be typed on the Instrumentation Supplier 
firm letterhead. 

 
b. It shall be signed by an authorized representative of the 

Instrumentation Supplier's firm. 
 

c. It shall include the following statements: 
 

i) (Corporate name of Instrumentation Supplier) "hereby certifies 
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intent to assume and execute full responsibility to the 
CONTRACTOR to perform all tasks defined under Section 17100 - 
Paragraph 1.01C3 in full compliance with the requirements of the 
Contract Documents." 

 
ii) It is certified that the quotation to the CONTRACTOR includes full 

and complete compliance with the requirements of the Contract 
Documents without exception." 

 
 
1.2 CONTRACTOR SUBMITTALS 

 
A. Furnish submittals in accordance with Section 01300 - Contractor Submittals and 

the following: 
 

1. The CONTRACTOR shall coordinate the instrumentation WORK so that 
the complete instrumentation and control system will be provided and 
will be supported by accurate Shop Drawings and record drawings. 

 

2. Exchange of Technical Information: During the period of preparation of 
these submittals, the CONTRACTOR shall authorize a direct, informal liaison 
with the ENGINEER for exchange of technical information. As a result of this 
liaison, certain minor refinements and revisions in the systems as indicated 
may be authorized informally by the ENGINEER, but will not alter the scope 
of WORK or cause increase or decrease in the Contract Price. During this 
informal exchange, no oral statement by the ENGINEER shall be construed to 
give approval of any component or method, nor shall any statement be 
construed to grant exception to or variation from these Contract Documents. 

 
3. Symbology and Nomenclature: In these Contract Documents, systems, meters, 

instruments, and other elements are represented schematically, and are 
designated by symbology as derived from Instrument Society of America 
Standard ISA S5.1 - Instrumentation Symbols and Identification. The 
nomenclature and numbers designated herein and on the Drawings shall be 
employed exclusively throughout Shop Drawings, and similar materials. No 
other symbols, designations, or nomenclature unique to the manufacturer's 
standard methods shall replace those prescribed above, used herein, or on the 
Drawings. 

 
4. In addition to the submittal requirements in Section 01300, the 

CONTRACTOR shall provide a PDF format scan of each submittal on two 
CDs. CDs shall be included with all hardcopy submittals. 

 
B. Presubmittal Conference 

 
1. The CONTRACTOR shall arrange and conduct a Presubmittal Conference 

within 30 Days after award of the Contract. The purpose of the Presubmittal 
Conference is to review and approve the manner in which the CONTRACTOR 
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intends to carry out its responsibilities for Shop Drawing submittal on the 
WORK to be provided under this Section. The CONTRACTOR, the 
Instrumentation Supplier, and the ENGINEER shall attend. Both the 
CONTRACTOR and the ENGINEER may invite additional parties at their 
discretion. 

 
2. The CONTRACTOR shall allot one, 4-hour meeting for the Conference. 

 
3. The CONTRACTOR shall present the following for discussion at the Conference: 

 
a. A list of equipment and materials required for the PCIS and the 

manufacturer's name and model number for each proposed 
item. 

 
b. A list of proposed clarifications to the Contract Documents along with a 

brief explanation of each. Resolution shall be subject to a separate formal 
submittal and review by the ENGINEER. 

 
c. An exact one-to-one sample of each type of submittal herein. 

 
d. A flow chart showing the steps to be taken in preparing and 

coordinating each submittal to the ENGINEER. 
 

e. A bar-chart type schedule for system-related activities from the 
Presubmittal Conference through start-up and training. Dates of submittals, 
design, fabrication, programming, factory testing, deliveries, installation, 
field testing, and training shall be shown. The schedule shall be subdivided 
to show activities relative to each major item or group of items when 
everything in a given group is on the same schedule. 

f. An overview of the proposed training plan. The OWNER's staff and 
ENGINEER will review the overview and may request changes. Changes to 
the proposed training shall be resolved at the pre-submittal conference. 
The overview shall include the following for each proposed course. 

 
i) Course title and objectives. 

 
ii) Prerequisite training and experience of attendees. 

 
iii) Course content - a topical outline. 

 
iv) Course duration. 

 
v) Course format - lecture, laboratory demonstration, etc. 

 
4. The CONTRACTOR shall furnish 3 copies of the items above to the ENGINEER. 

 
5. The CONTRACTOR shall take minutes of the Conference, including events, 

questions, and resolutions. Prior to adjournment, attendees must concur with 
the accuracy of the minutes and sign accordingly. 
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C. Hardware Equipment Submittal 

 
1. Hardware Equipment Submittal: The CONTRACTOR shall submit a complete 

bound package at one time within 60 Days after the commencement date 
stated in the Notice to Proceed, including: 

 
a. A complete index which lists each device by tag number, type, and 

manufacturer. A separate technical brochure or bulletin shall be included 
with each instrument data sheet. The data sheets shall be indexed in the 
submittal by systems or loops, as a separate group for each system or 
loop.              If, within a single system or loop, a single instrument is 
employed more than once, one data sheet with one brochure or bulletin 
may cover multiple identical uses of that instrument in that system. Each 
brochure or bulletin shall include a list of tag numbers for which it applies. 
System groups shall be separated by labeled tags. 

 
b. The CONTRACTOR shall include a Spare Parts and Special Tools Section 

including part numbers and quantities. Manufacturer technical brochures 
or bulletins shall be submitted for all special tools. 

 
D. Software Submittal: Software shall be submitted in accordance with 

the requirements of Section 17520 – PLC-Based Control System 
Software. 

 
E. Shop Drawing Submittal 

 
1. General 

 
a. Preparation of Shop Drawings shall not commence until adjournment of 

the Presubmittal Conference. 
 

b. Shop Drawings shall include the letter head or title block of the 
Instrumentation Supplier. The title block shall include, as a minimum, the 
Instrumentation Supplier's registered business name and address, project 
name, drawing name, revision level, and personnel responsible for the 
content of the drawing. The quantity of submittal sets shall be as indicated 
in Section 01300 - Contractor Submittals. 

 
c. Shop Drawings shall be submitted on 11”X17” sheets, bound in a 

flexible cover. Binder depth shall not exceed 3-inches. 
 

d. Interfaces between instruments, motor starters, control valves, variable 
speed drives, flow meters, chemical feeders and other equipment related 
to the PCIS shall be included in the Shop Drawing submittal. 

 
2. Control Panel Engineering Submittal. 

 
3. Project-Wide Loop Drawing Submittal: The CONTRACTOR shall furnish a 
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Project- Wide Loop Drawing Submittal (PLDS) which completely defines and 
documents the contents of each monitoring, alarming, interlock, and control 
loop associated with equipment provided under Division 17 sections, 
equipment provided under sections in other Divisions, existing, and OWNER-
furnished equipment which is to be incorporated into the PCIS. The PLDS shall 
be a singular complete bound package electronically drafted in AutoCAD, 
submitted within 120 Days after Notice to Proceed, and shall include the 
following: 

 
a. A complete index in the front of each bound volume. The loop drawings 

shall be indexed by systems or process areas. Loops shall be tagged in a 
manner consistent with the Contract Documents. Loop drawings shall be 
submitted for every analog and discrete monitoring and control loop. 

 
b. Drawings showing definitive diagrams for every analog and discrete 

instrumentation loop system. These diagrams shall show and identify each 
component of each loop or system using legend and symbols from ISA 
S5.4 - Instrument Loop Drawings, extending the format as shown on 
Drawing I-1 and as defined by the most recent revision in ISA. Loop 
drawings shall be developed for loops in equipment vendor-supplied 
packages, equipment provided under Division 17, and OWNER furnished 
equipment. In addition to the expanded ISA S5.4 requirements, the loop 
diagrams shall also show the following details: 

 
i) Functional name of each loop 

 
ii) Reference name, drawing, and loop diagram numbers for any 

signal continuing off the loop diagram sheet. 
 

iii) Panel, circuit, and breaker numbers for power feeds to the loops 
and instrumentation. 

 
iv) Designation, and if appropriate, terminal assignments associated 

with every manhole, pullbox, junction box, conduit, and panel 
through which the loop circuits pass. 

 
v) Vendor panel, instrument panel, conduit, junction boxes, 

equipment and PLC terminations, termination identification wire 
numbers and colors, power circuits, and ground identifications. 

 
4. Operator Interface Unit Graphics Submittal: Custom Operator Interface 

Unit Graphics shall be submitted in accordance with the requirements of 
Section 17520 – PLC-Based Control System Software. 

 
5. Factory Acceptance Test Procedure Submittal: The Factory Acceptance 

Test Procedure shall be submitted in accordance with the requirements of 
Section 17510 – PLC-Based Control System Hardware. 
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6. Field Instrument Calibration Sheet Submittal: Field Instrument Calibration 
Sheets shall be submitted in a single, bound, indexed volume on 8 ½” X 11” 
sheets prior to installation and start up. Reference Part 3 Section 3.4 for Field 
Instrument Calibration Sheet format. Along with the CONTRACTOR-prepared 
Field  Instrument Calibration Sheets, the CONTRACTOR shall also submit all 
instrument calibration documentation prepared by the original instrument 
manufacturer. Reference individual instrument specification sections for 
additional calibration and calibration documentation requirements. 

 

7. Loop Test Validation Sheet Submittal: Loop Test Validation Sheets 
shall be submitted in a single, bound, indexed volume on 8 ½”X11” sheets 
prior to startup testing. Reference Part 3 Section 3.5 for Loop Test Validation 
Sheet format. Sheets shall be divided by PLC and ordered alphanumerically 
by tag number. 

 
8. Pre-Commissioning Validation Sheet Submittal: Pre-Commissioning 

Validation Sheets shall be submitted in a single, bound, indexed volume on 
8 ½”X11” sheets prior to start-up testing. Reference Part 3 Section 3.6 for 
Pre- Commissioning Validation Sheet format and requirements. 

 
9. Training Submittal: Subsequent to the receipt of the OWNER's and 

ENGINEER's inputs made at the Presubmittal Conference, the CONTRACTOR 
shall submit a training plan which includes: 

 
a. resubmittal of the training plan overview from the Presubmittal 

Conference with incorporation of modifications agreed upon at that 
meeting. 

 
b. Schedule of training courses including dates, durations, and locations of 

each class. 
 

c. Resumes of the instructors who will actually implement the plan. 
 

10. Operation and Maintenance Manual 
 

a. General: Information in the Operation and Maintenance (O&M) Manual 
shall be based upon the approved submittals as modified for conditions 
encountered in the field during the WORK. 

 
b. The O&M Manual shall have the following organization: 

 
i) Section A – Equipment List 

 
ii) Section  B  –  Original  Manufacturer  Operation  and  

Maintenance Manuals, User Manuals, and Installation Manuals 
 

iii) Section C – Original Manufacturer Drawings 
 

iv) Section D – CONTRACTOR As-Built Shop Drawings 
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v) Section E – Final Instrument Calibration Documentation 

 
vi) Section F – Final, Signed Loop Test Validation Sheets 

 
vii) Section G – Final, Signed Precommissioning Validation Sheets 

 
11. As-Built Drawings 

 
a. The CONTRACTOR shall keep current a set of complete loop and 

schematic diagrams which shall include field and panel wiring, piping and 
tubing runs, routing, mounting details, point-to-point diagrams with 
cable, wire, tube and termination numbers. These drawings shall include 
every instrument and instrument element. One set of drawings 
electronically formatted in AutoCADand 2 hard copies shall be submitted 
after completion of Precommissioning tasks but prior to Performance 
Testing. Such drawings shall be submitted for review prior to acceptance 
of the completed WORK by the OWNER. 

 
1.3 SPECIAL CORRECTION OF DEFECTS REQUIREMENTS 

 
A. Extended Period for Correction of Defects: The CONTRACTOR shall correct defects 

in the PCIS upon notification from the OWNER within 2 years from the date of 
Substantial Completion. Corrections shall be completed within 5 days after 
notification. 

 
PART 2 - PRODUCTS 

 
2.1 GENERAL 

 
A. Code and Regulatory Compliance: PCIS WORK shall conform to or exceed 

the applicable requirements of the National Electrical Code. 
 

B. Current Technology: Meters, instruments, and other components shall be the most 
recent field-proven models marketed by their manufacturers at the time of 
submittal of the Shop Drawings unless otherwise required to match existing 
equipment. 

 
C. Hardware Commonality: Instruments which utilize a common measurement 

principle (for example, d/p cells, pressure transmitters, level transmitters that 
monitor hydrostatic head) shall be furnished by a single manufacturer. Panel 
mounted instruments shall have matching style and general appearance. 
Instruments performing similar functions shall be of the same type, model, or 
class, and shall be from a single manufacturer. 

 
D. Loop Accuracy: The accuracy of each instrumentation system or loop shall be 

determined as a probable maximum error; this shall be the square root of the 
sum of the squares of certified "accuracies" of the designated components in 
each system, expressed as a percentage of the actual span or value of the 
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measured variable. Each individual instrument shall have a minimum accuracy of 
plus and minus 0.5 percent of full scale and a minimum repeatability of plus and 
minus 0.25 percent of full scale unless otherwise indicated. Instruments that do 
not conform to or improve upon these criteria are not acceptable. 

 
E. Instrument and Loop Power: Power requirements and input/output connections 

for components shall be verified. Power for transmitted signals shall, in general, 
originate in and be supplied by the control panel devices. The use of "2 wire" 
transmitters is preferred, and use of "4 wire" transmitters shall be minimized. 
Individual loop or redundant power supplies shall be provided as required by the 
manufacturer's instrument load characteristics to ensure sufficient power to each 
loop component. Power supplies shall be mounted within control panels or in the 
field at the point of application. 

 
F. Instrument Air: Dry, filtered control air at 30 psig nominal pressure shall be piped 

to field instruments and instrument panels requiring air. Each field instrument 
shall be 

provided with an integral, non-adjustable filter/regulator assembly to provide 
regulated air. Each instrument panel requiring air shall be provided with an 
adjustable filter/regulator assembly with gauge and an air manifold to provide air 
to pneumatic instruments. Air shall be filtered to 5-micron maximum particle size. 
Pressure reducers and regulators shall be furnished with additional 
instrumentation as required. 

 
G. Loop Isolators and Converters: Signal isolators shall be provided as required to 

ensure adjacent component impedance match where feedback paths may be 
generated, or to maintain loop integrity during the removal of a loop component. 
Dropping precision wirewound resistors shall be installed at field side terminations 
in the control panels to ensure loop integrity. Signal conditioners and converters 
shall be provided where required to resolve any signal level incompatibilities or 
provide required functions. 

 
H. Environmental Suitability: Indoor and outdoor control panels and instrument 

enclosures shall be suitable for operation in the ambient conditions associated with 
the locations designated in the Contract Documents. Heating, cooling, and 
dehumidifying devices shall be provided in order to maintain instrumentation 
devices 20 percent within the minimums and maximums of their rated 
environmental operating ranges. The CONTRACTOR shall provide power wiring for 
these devices. Enclosures suitable for the environment shall be furnished. 
Instrumentation in hazardous areas shall be suitable for use in the particular 
hazardous or classified location in which it is to be installed. 

 
I. Signal Levels: Analog measurements and control signals shall be as indicated 

herein, and unless otherwise indicated, shall vary in direct linear proportion to the 
measured variable. Electrical signals outside control panels shall be 4 to 20 
milliamperes dc except as indicated. Signals within enclosures may be 1 to 5 volts 
dc. Electric signals shall be electrically or optically isolated from other signals. 
Pneumatic signals shall be 3 to 15 psig with 3 psig equal to 0 percent and 15 psig 
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equal to 100 percent. 
 

J. Control Panel Power Supplies: Control panels shall be provided with redundant 
power supplies which are configured in a fault-tolerant manner to prevent 
interruption of service upon failure and interruption of service necessitated by 
the replacement of a power supply. Power supplies shall have an excess rated 
capacity of 40 percent. 

 
K. Alternative Equipment and Methods: Equipment or methods requiring redesign of 

any project details are not acceptable without prior written approval of the 
ENGINEER through the "or equal" process of Section 01600 - Products, Materials, 
Equipment, and Substitutions. Any proposal for approval of alternative equipment 
or methods shall include evidence of improved performance, operational 
advantage, and maintenance enhancement over the equipment or method 
indicated, or shall include evidence that an indicated component is not available. 

 
L. The PCIS shall be designed and constructed for satisfactory operation and long, 

low maintenance service under the following conditions: 

1. Environment water distribution facility, Temperature Range 32 through 
104 degrees F, Thermal Shock 1 degree F per minute, max Relative 
Humidity 20 through 90 percent, non-condensing 

 
2.2 SPARE PARTS AND SPECIAL TOOLS 

 
A. The CONTRACTOR shall furnish the following: 

 
1. One PLC processors to match every type furnished 

 
2. One spare for each type of PLC Input/Output module supplied 

 
3. One spare PLC communication module for each type furnished 

 
4. One spare Ethernet switch for each type furnished 

 
5. Two spare 24VDC power supplies 

 
B. Special tools and spare parts shall be submitted before startup commences, 

suitably wrapped and identified. 
 
2.3 FACTORY TESTING 

 
A. The CONTRACTOR shall arrange for the Manufacturers of the equipment and 

fabricators of panels and cabinets supplied under this Section to allow the 
ENGINEER and OWNER to inspect and witness the testing of the equipment at the 
site of fabrication. Equipment shall include the control cabinets, control system 
network communication systems, special control systems, and other pertinent 
systems and devices. Reference section 17510-3.2 for Factory Test scheduling, 
setup, execution and documentation requirements. A minimum of fifteen working 
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days notification shall be provided to the OWNER and ENGINEER prior to testing. 
No shipments to the Work site shall be made prior to the Factory Test without the 
ENGINEER'S written approval. 

 
PART 3 - EXECUTION 

 
3.1 PRODUCT HANDLING 

 
A. Shipping Precautions: After completion of shop assembly, factory test, and 

approval, equipment, cabinets, panels, and consoles shall be packed in protective 
crates and enclosed in heavy duty polyethylene envelopes or secured sheeting to 
provide complete protection from damage, dust, and moisture. Dehumidifiers 
shall be placed inside the polyethylene coverings. The equipment shall then be 
skid-mounted for final transport. Lifting rings shall be provided for moving without 
removing protective covering. Boxed weight shall be shown on shipping tags 
together with instructions for unloading, transporting, storing, and handling at the 
Site. 

 

B. Special Instructions: Special instructions for proper field handling, storage, and 
installation required by the manufacturer shall be securely attached to each piece 
of equipment prior to packaging and shipment. 

 
C. Tagging: Each component shall be tagged to identify its location, instrument tag 

number, and function in the system. A permanent stainless steel or other 
noncorrosive material tag firmly attached and permanently and indelibly marked 
with the instrument tag number, as given in the tabulation, shall be provided on 
each piece of equipment in the PCIS. Identification shall be prominently displayed 
on the outside of the package. 

 
D. Storage: Equipment shall not be stored outdoors. Equipment shall be stored in 

dry permanent shelters, including in-line equipment, and shall be adequately 
protected against mechanical injury. If any apparatus has been damaged, such 
damage shall be repaired by the CONTRACTOR. If any apparatus has been 
subject to possible injury by water, it shall be thoroughly dried out and put 
through tests as directed by the ENGINEER. If such tests reveal defects, the 
equipment shall be replaced. 

 
3.2 MANUFACTURER'S SERVICES 

 
A. The CONTRACTOR shall furnish the following manufacturer's services for 

the instrumentation listed below: 
 

1. Perform bench calibration 
 

2. Oversee installation 
 

3. Verify installation of installed instrument 
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4. Certificate of Proper Installation and reconfirm manufacturer's 
accuracy statement 

 
5. Oversee loop testing, prepare loop validation sheets, and certify loop testing 

 
6. Prepare pre-commissioning validation sheets, oversee pre-commissioning, 

and certify when pre-commissioning is completed. 
 

7. Train the OWNER's personnel 
 

B. Manufacturer's services shall be furnished for the following equipment: 
 

1. Slaker Control Panels: 12-days 
 
3.3 INSTALLATION 

 
A. General 

 
1. Instrumentation, including instrumentation furnished under other Divisions, 

shall be installed under Division 17 and the manufacturers' instructions. 
 

2. Equipment Locations: The monitoring and control system configurations 
indicated are diagrammatic. The locations of equipment are approximate. The 
exact locations and routing of wiring and cables shall be governed by 
structural conditions and physical interferences and by the location of 
electrical terminations on equipment. Equipment shall be located and installed 
so that it will be readily accessible for operation and maintenance. 

 
3. Where job conditions require reasonable changes in approximated locations 

and arrangements, or when the OWNER exercises the right to require 
changes in location of equipment which do not impact material quantities or 
cause material rework, the CONTRACTOR shall make such changes without 
additional cost to the OWNER. 

 
B. Conduit, Cables, and Field Wiring 

 
1. Conduit shall be furnished and installed under Division 16 without delay to 

the WORK of Division 17. 
 

2. Process equipment control wiring, 4 to 20 mA signal circuits, signal wiring to 
field instruments, PLC input and output wiring, and other field wiring and 
cables shall be furnished and installed under Division 16. 

 
3. Network cables shown on the System Architecture Diagram shall be 

furnished under Division 17 and installed under Division 16. 
 

C. Instrumentation Tie-Downs: Instruments, control panels, and equipment shall be 
anchored by methods that comply with seismic requirements applicable to the 
Site. 
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D. Ancillary Devices: The Contract Documents show necessary conduit and 

instruments required to make a complete instrumentation system. The 
CONTRACTOR shall be responsible for providing any additional or different type 
connections as required by the instruments and specific installation requirements. 
Such additions and such changes, including the proposed method of installation, 
shall be submitted to the ENGINEER for approval prior to commencing that 
WORK. Such changes shall not be a basis of claims for extra WORK or delay. 

 
E. Installation Criteria and Validation: Field-mounted components and assemblies 

shall be installed and connected according to the requirements below: 
 

1. Installation personnel have been instructed on installation requirements of 
the Contract Documents. 

 
2. Technical assistance is available to installation personnel at least by telephone. 

 
3. Installation personnel have at least one copy of the approved Shop Drawings 

and data. 
 

4. Instrument process sensing lines shall be installed in conduit under Section 
16150 – Raceways, Fittings and Supports. Individual tubes shall run parallel 
and near the surfaces from which they are supported. Supports shall be used 
at intervals of not more than 3-feet of rigid tubing. 

 
5. Bends shall be formed to uniform radii with the proper tool without deforming 

or thinning the walls of the tubing. Plastic clips shall be used to hold 
individual plastic tubes parallel. Ends of tubing shall be square cut and 
cleaned before being inserted in the fittings. Bulkhead fittings shall be 
provided at panels requiring pipe or tubing entries. 

 
6. Flexible cables and capillary tubing shall be installed in flexible conduits. 

The lengths shall be sufficient to withdraw the element for periodic 
maintenance. 

 
7. Power and signal wires shall be terminated with crimped type lugs. 

 
8. Connectors shall be, as a minimum, water tight. 

 
9. Wires shall be mounted clearly with an identification tag that is of a 

permanent and reusable nature. 
 

10. Wire and cable shall be arranged in a neat manner and securely supported 
in cable groups and connected from terminal to terminal without splices 
unless specifically approved by the ENGINEER. Wiring shall be protected 
from sharp edges and corners. 

 
11. Mounting stands and bracket materials and workmanship shall comply 

with requirements of the Contract Documents. 
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12. Verify the correctness of each installation, including polarity of electric power 

and signal connections, and make sure process connections are free of leaks. 
The CONTRACTOR shall certify in writing that discrepancies have been 
corrected for each loop or system checked out. 

 
13. The OWNER will not be responsible for any additional cost of rework 

attributable to actions of the CONTRACTOR or the Instrumentation Supplier. 
 
3.4 CALIBRATION 

 
A. General: Devices provided under Division 17 shall be calibrated according to the 

manufacturer's recommended procedures to verify operational readiness and 
ability to meet the indicated functional and tolerance requirements. 

 
B. Calibration Points: Each instrument shall be calibrated at 0, 25, 50, 75, andc100 

percent of span using test instruments to simulate inputs. The test instruments 
shall have accuracies traceable to National Institute of Standards and Testing. 

 
C. Bench Calibration: Instruments that have been bench-calibrated shall be examined 

in the field to determine whether any of the calibrations are in need of 
adjustment. Such adjustments, if required, shall be made only after consultation 
with the ENGINEER. 

 
D. Field Calibration: Instruments which were not bench-calibrated shall be calibrated 

in the field to insure proper operation in accordance with the instrument loop 
diagrams or specification data sheets. 

E. Analyzer Calibration: Each analyzer system shall be calibrated and tested as 
a workable system after installation. Testing procedures shall be directed 
by the manufacturers' technical representatives. Samples and sample gases 
shall be furnished by the manufacturers. 

 
F. Calibration Sheets: Each instrument calibration sheet shall provide the following 

information and a space for sign-off on individual items and on the completed 
unit: 

 
1. Project name 

 
2. Tag number 

 
3. Manufacturer 

 
4. Model number 

 
5. Serial number 

 
6. Calibration range 

 
7. Calibration data: Input, output, and error at 0 percent, 50 percent, and 
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100 percent of span 
 

8. Switch setting, contact action, and deadband for discrete elements 
 

9. Space for comments 
 

10. Space for sign-off by Instrumentation Supplier and date 
 

11. Test equipment used and associated serial numbers 
 

G. Calibration Tags: A calibration and testing tag shall be attached to each piece of 
equipment or system at a location determined by the ENGINEER. The 
CONTRACTOR shall have the Instrumentation Supplier sign the tag when 
calibration is complete. The ENGINEER will sign the tag when the calibration and 
testing has been accepted. 

 
3.5 LOOP TESTING 

 
A. General: Individual instrument loop diagrams per ISA Standard S5.4 - Instrument 

Loop Diagrams, expanded format, shall be submitted to the ENGINEER for review 
prior to the loop tests. The CONTRACTOR shall notify the ENGINEER of scheduled 
tests a minimum of 30 Days prior to the estimated completion date of installation 
and wiring of the PCIS. After the ENGINEER's review of the submitted loop 
diagrams for correctness and compliance with the specifications, loop testing shall 
proceed. The loop check shall be witnessed by the ENGINEER. 

 
B. Control Valve Tests: Control valves, cylinders, drives and connecting linkages shall 

be stroked from the operator interface units as well as local control devices and 
adjusted to verify proper control action, hand switch action, limit switch settings, 
torque settings, remote control actions, and remote feedback of valve status and 
position. Control valve actions and positioner settings shall be checked with the 
valves in place to insure that no changes have occurred since the bench 
calibration. 

 
C. Interlocks: Hardware and software interlocks between the instrumentation and 

the motor control circuits, control circuits of variable-speed controllers, and 
packaged equipment controls shall be checked to the maximum extent possible. 

 
D. Instrument and Instrument Component Validation: Each instrument shall be 

field tested, inspected, and adjusted to its indicated performance requirement 
in accordance with its manufacturer's specifications and instructions. Any 
instrument which fails to meet any Contract requirement, or, in the absence of 
a Contract requirement, any published manufacturer performance specification 
for functional and operational parameters, shall be repaired or replaced, at the 
discretion of the ENGINEER. 

 
E. Loop Validation: Controllers and electronic function modules shall be field tested 

and exercised to demonstrate correct operation. Control loops shall be checked 
under simulated operating conditions by impressing input signals at the primary 
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control elements and observing appropriate responses of the respective control 
and monitoring elements, final control elements, and the MCP Operator Interface 
Unit. Actual signals shall be used wherever available. Following any necessary 
corrections, the loops shall be retested. Accuracy tolerances for each analog 
network are defined as the root-mean-square (RMS) summation of individual 
component accuracy requirements. Individual component accuracy requirements 
shall be as indicated by Contract requirements or by published manufacturer 
accuracy specifications, whenever Contract accuracy requirements are not 
indicated. Each analog network shall be tested by applying simulated analog or 
discrete inputs to the first element of an analog network. For networks which 
incorporate analog elements, simulated sensor inputs corresponding to 0, 25, 50, 
75, and 100 percent of span shall be applied, and the resulting element outputs 
monitored to verify compliance to calculated RMS summation accuracy tolerance 
requirements. Continuously variable analog inputs shall be applied to verify the 
proper operation and setting of discrete devices. Provisional settings shall be 
made on controllers and alarms during analog loop tests. Analog loop test data 
shall be recorded on test forms attached at the end of this Section which include 
calculated RMS summation system accuracy tolerance requirements for each 
output. 

 
F. Loop Validation Sheets: The CONTRACTOR shall prepare loop confirmation sheets  

for each loop covering each active instrumentation and control device except 
simple hand switches and lights. Loop confirmation sheets shall form the basis for 
operational tests and documentation. Each loop confirmation sheet shall cite the 
following information and shall provide spaces for sign-off on individual items and 
on the complete loop by the Instrumentation Supplier: 

 
1. Project Name 

 
2. Tag Number, Description, Manufacturer, and Model Number 

 

3. Installation Detail Number 
 

4. Specification Section Number 
 

5. Space for Comments 
 

6. Space for Loop Sign-Off by CONTRACTOR and Date 
 

7. Space for ENGINEER Witness Signature and Date 
 

8. Loop Certifications: When installation tests have been successfully completed 
for individual instruments and separate analog control networks, a certified 
copy of each test form signed by the ENGINEER or the ENGINEER's 
representative as a witness, with test data entered, shall be submitted to the 
ENGINEER together with a clear and unequivocal statement that the 
instrumentation has been successfully calibrated, inspected, and tested. 
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3.6 PRE-COMMISSIONING 
 

A. General: Pre-commissioning shall commence after acceptance of wire test, 
calibration tests and loop tests, and inspections have demonstrated that the 
instrumentation and control system complies with Contract requirements. 
Precommissioning shall demonstrate proper operation of every system with 
process equipment operating over full operating ranges under conditions as 
closely resembling actual operating conditions as possible. 

 
B. Pre-commissioning Procedures and Documentation: Pre-commissioning and 

test activities shall follow detailed test procedures and check lists accepted by 
the ENGINEER. Test data shall be acquired using equipment as required and 
shall be recorded on test forms accepted by the ENGINEER, which include 
calculated tolerance limits for each step. Completion of system 
precommissioning and test activities shall be documented by a certified report, 
including test forms with test data entered, delivered to the ENGINEER with a 
clear and unequivocal statement that system pre-commissioning and test 
requirements have been satisfied. 

 
C. System Testing: When the PLC installation has been certified and Loop Testing 

has been completed, system testing shall be performed in accordance with the 
approved test procedures. System testing shall operate the various systems of 
the facility to verify compliance with all functional requirements specified, 
including the automatic control modes and PLC interlocks described in the 
control strategies. Tests which fail to demonstrate the required operation shall 
be repeated in their entirety or continued after corrective action has been 
completed at the discretion of the ENGINEER. Where feasible, System Testing 
shall include the  use of water to establish service conditions that simulate, to 
the greatest extent possible, normal final control element operating conditions 
in terms of applied process loads, operating ranges, and environmental 
conditions. Final control elements, control panels, and ancillary equipment 
shall be tested under startup and steady state operating conditions to verify 
that proper and stable control is achieved using motor control center and local 
field mounted control circuits. Hardwired and software control circuit interlocks 
and alarms shall be operational. The control of f i n a l  control elements and 
ancillary equipment shall be tested using both manual and automatic (where 
provided) control circuits. The stable steady state operation of  final control 
elements running under the control of field mounted automatic analog 
controllers or software based controllers shall be assured by adjusting the 
controllers as required to eliminate oscillatory final control element operation. 
The transient stability of final control elements operating under the control of 
field mounted, and software-based automatic analog controllers shall be 
verified by applying control signal disturbances, monitoring the amplitude and 
decay rate of control parameter oscillations (if any), and making necessary 
controller adjustments as required to eliminate excessive oscillatory 
amplitudes and decay rates. 

 
D. Loop Tuning: Electronic control stations incorporating proportional, integral or 
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differential control circuits shall be optimally tuned, experimentally, by applying 
control signal disturbances and adjusting the gain, reset, or rate settings as 
required to achieve a proper response. Measured final control element variable 
position/speed setpoint settings shall be compared to measured final control 
element position/speed values at 0, 25, 50, 75, and 100 percent of span and the 
results checked against indicated accuracy tolerances. 

 
E. Pre-Commissioning Validation Sheets: The CONTRACTOR shall construct the Pre- 

Commissioning Validation Sheets by decomposing the control strategies into 
definable statements that can be tested by the CONTRACTOR and witnessed by 
the ENGINEER. Each statement, taken from the control strategies shall include a 
section for the ENGINEER’s initials and the date. The validation sheets shall be 
divided by control strategy number, and shall include a sign-off at the end of the 
section for the CONTRACTOR and ENGINEER’s signatures and dates. 

 
3.7 ON-SITE SUPERVISION 

 
A. The CONTRACTOR shall furnish the services of an on-site resident engineer to 

supervise and coordinate installation, adjustment, testing, and start-up of the 
PCIS. The resident engineer shall be present during the total period required to 
effect a complete operating system. A team of engineering personnel shall be at 
the Site for 80 hours, in addition to on site time required in other specifications, 
to check equipment, perform the tests indicated in this Section, and furnish 
startup services. 

 
3.8 PERFORMANCE TESTING 

 
A. The entire WORK shall operate for 14 days longer than the commissioning period 

in Section 01660 without failure. 
 

B. In addition to the commissioning requirements of Section 01660, the 
CONTRACTOR shall furnish support staff as required to operate the system and to 
satisfy the repair or replacement requirements. 

 
C. If any component fails during the performance test, it shall be repaired or 

replaced and the performance test shall be restarted at time zero for another 14 
day period. 

 
D. Reference Section 17510-3.3 B for additional PLCS Performance 

Testing requirements. 

3.9 TRAINING 
 

A. General: The CONTRACTOR shall train the OWNER'S personnel on the 
maintenance, calibration, and repair of instruments and equipment provided 
under this Contract. 

 
1. The CONTRACTOR shall provide the following training: 
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a. Control System General Familiarity and Control Screen Functionality, 
provided onsite by the CONTRACTOR, Duration: 16 hours (four, 4-hour 
classes) 

 
B. Schedule: Training shall be performed during the pre-commissioning phase of the 

project. The training sessions shall be scheduled a minimum of 3 weeks in advance 
of when the courses are to be initiated. The ENGINEER will review the course 
outline for suitability and provide comments that shall be incorporated. 

 
C. Agenda: The training shall include operation and maintenance procedures, 

troubleshooting with necessary test equipment, and changing set points, 
and calibration for that specific piece of equipment. 

 
D. Documentation: Within 10 Days after the completion of each session 

the CONTRACTOR shall submit the following: 
 

1. A list of OWNER personnel who attended the session. 
 

2. The CONTRACTOR shall provide control panel instrumentation, complete 
and operable, in accordance with the Contract Documents. 

 
3. The requirements of Section 17100 - Process Control and 

Instrumentation Systems apply to the WORK of this Section. 
 
 
3.10 CONTRACTOR SUBMITTALS 

 
A. General: Submittals shall be included within the submittals of Section 16700 

– Common Control Panel Requirements for Equipment. 
 

1. For the purpose of this Section and all Division 17, the following conditions 
shall be fulfilled before the WORK is considered substantially complete: 

 
2. Submittals have been completed and approved. 

 
3. The PCIS has been calibrated, loop tested, and pre-commissioned. 

 
4. The OWNER training has been performed. 

 
5. Spare parts, special tools, expendable supplies and test equipment have 

been delivered to the OWNER. 
 

6. Performance testing has been successfully completed. 
 

7. Punch-list items have been corrected. 
 

8. Record drawings in both hard copy and electronic format have been submitted. 
 

9. Revisions to the O&M Manuals that may have resulted from the field tests 
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have been made and reviewed. 
 

10. Debris associated with installation of instrumentation has been removed. 
 

11. Probes, elements, sample lines, transmitters, tubing, and enclosures have 
been cleaned and are in like-new condition. 

 
 

END 
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PART 1 - GENERAL 

1.01 THE REQUIREMENT 

A. The CONTRACTOR through the use of the Manufacturer System Integrator shall 
furnish, supervise installation, assemble and configure, program, and place into 
service the PLC-based Control System (PLCS), specified under this Section and in 
Section 17520 - PLC-Based Control Systems-Software, all in accordance with the 
requirements of the Contract Documents.  

B. The PLCS shall consist of PLCs, panel-mounted operator interfaces, network 
switches, and all required equipment and peripherals as shown on the System 
Architecture Diagram and as described in these specifications, and as required to 
meet the functional intent of the specifications. The PLCS implementation shall be 
integrated into the CITY’s existing SCADA system.  

C. The PLCS shall be in conformance with the following key system criteria. 

1. All PLCs shall be of the same manufacturer, Modicon by Schneider Electric. 

2. Unless noted otherwise, peer to peer networks shall conform to IEEE 802.3 
Ethernet protocols to preserve a nonproprietary system infrastructure. 

D. Scope of Work 

The CONTRACTOR shall furnish and install the PLCS as specified within the Contract 
Documents. The CONTRACTOR shall be responsible for all equipment selection and 
supply, hardware and software submittal preparation, system integration, data traffic 
management, programming, graphics generation, supervision of installation, testing, 
training, start-up, and other implementation activities for the PLCS furnished under 
this Contract. The PLC hardware and software shall be standardized so as to utilize 
off-the-shelf, commercially available configurations of hardware and software 
modules. The CONTRACTOR shall provide all installation, all labor and all 
engineering required to assure the proper installation and operation of the entire 
PLCS. The CONTRACTOR shall be responsible for providing and installing a complete 
and functional system, fully programmed to meet all the requirements of the 
Contract Documents. 

The work, equipment and services shall include but not be limited to: 
1. Preparation of PLCS hardware and software shop drawing submittals for 

ENGINEER approval. 

2. Procurement of all hardware and software required to conform to these 
specifications. 

3. Installing a complete and operational PLCS network, as outlined in the System 
Architecture Diagram and specified herein. 

4. Performing all required PLCS tests, adjustments, and calibrations. 
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5. Furnishing qualified labor to perform PLCS installation, programming, and start-
up. 

6. Furnishing qualified certified instructors to provide PLCS instruction and training. 

7. Furnishing all required PLCS tools, test equipment, spare parts, supplies, 
operation and maintenance manuals, programming listings, and reproducible 
record drawings, as specified herein. 

8. Conducting programming workshops to review AWU programming standards and 
proposed PLC and OIU programming. 

9. Furnishing qualified labor to perform PLC program and database development, 
and PLC communications interface configuration. 

10. Furnishing qualified labor to perform OIU display and database development, 
PLC driver interface configuration and system report generation. 

11. The CONTRACTOR shall provide on-loan, any and all PLCS system equipment 
required for partial start-up of a facility or communication system. 

12. The CONTRACTOR shall be responsible for the interface to existing systems and 
systems furnished by others, including the South Austin Regional (SAR) 
Wastewater Treatment Plant (WWTP) SCADA system via Wireless I/O radio 
system (WIO). 

1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. PLC-based control systems-hardware reference specifications, codes, and standards 
shall be provided in accordance with Section 17100 - Process Control and 
Instrumentation Systems. 

B. All programming work shall adhere to the latest AWU programming standards. The 
following are OWNER’s specifications and standards: 

1. 17000 Appendix A1 - Packaged System - PLC Programming Criteria 

1.03 CONTRACTOR SUBMITTALS 

A. PLCS submittals shall be in accordance with the requirements of Section 17100 -
Process Control and Instrumentation Systems. 

1.04 SERVICES OF MANUFACTURER'S REPRESENTATIVE 

A. The CONTRACTOR shall provide visits by, and services of, technical field 
representatives of the PLC and OIU software manufacturer for installation 
certification, system testing, training, and start-up. All associated costs shall be the 
responsibility of the CONTRACTOR. Reference 17100 - 3.2 for additional 
Manufacturer’s services required. 
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1.05 STORAGE AND HANDLING 

A. All equipment and materials delivered to the job site shall be stored in a location 
which shall not interfere with the operations of the CITY's personnel or interfere with 
construction. Storage and handling shall be performed in a manner which shall 
afford maximum protection to the equipment and materials. It is the CONTRACTOR’s 
responsibility to assure proper handling and on-site storage. 

1.06 SPECIAL WARRANTY REQUIREMENTS 

A. Special warranty requirements shall be in accordance with the applicable 
requirements of Section 17100-1.3. The following additional warranty requirements 
apply specifically to the PLCS. 

B. The complete PLCS (and associated software) included herein shall be guaranteed to 
meet or exceed the design requirements set forth in the Contract Documents. 

C. Equipment, software, and materials which do not achieve design requirements after 
installation shall be replaced or modified by the CONTRACTOR to attain compliance. 
All associated costs shall be the responsibility of the CONTRACTOR. Following 
replacement or modification, the CONTRACTOR shall retest the system and perform 
any additional procedures needed to place the complete PLCS in satisfactory 
operation and attain design compliance approval from the ENGINEER. 

D. For instrumentation and equipment furnished by others but installed by the 
CONTRACTOR, the CONTRACTOR shall warrant the instrument/equipment 
installation and installation workmanship to be in compliance with the manufacturer 
requirements and the project requirements. Instrument/equipment failure due to 
improper installation and/or poor workmanship shall be the repair and/or 
replacement responsibility of the CONTRACTOR. 

E. The CONTRACTOR warrants/guarantees the satisfactory performance of the 
equipment and materials under operating conditions for a period of two years after 
the date of final acceptance of the entire PLCS (i.e., completion of all contractual 
items including a successful system-wide 14 day performance test as specified in 
Part 3). In the event that tests and inspections disclose latent defects or failure to 
meet the specified requirements, the CONTRACTOR upon notification by the 
ENGINEER shall proceed at once to correct or repair any such defects or non-
conformance or to furnish, at the delivery point named in the Contract Documents, 
such new equipment or parts as may be necessary for conformity to the specified 
requirements, and shall receive no additional compensation therefore. In the case of 
any required repairs or other corrective or remedial work covered under warranty, 
the warranties on all such corrections, repairs, new equipment, or parts shall be 
extended for an additional 24 months from the date of final acceptance or 12 
months from the date of completion of any such corrections, repairs, new 
equipment, or parts, whichever date is later. The CONTRACTOR shall reimburse the 
CITY for all costs incurred in the removal of the defective material and installation of 
the replacement. 
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PART 2 PRODUCTS 

2.01 GENERAL 

A. The requirements of Section 17100 apply to this Section. 

B. All materials and all PLCS equipment furnished under this Contract shall be new, free 
from defects, of first quality, and produced by manufacturers regularly engaged in 
the manufacture of these products. 

C. Hardware Commonality: Where there is more than one item of similar equipment 
being furnished all such similar equipment shall be the product of a singular 
manufacturer. 

D. PLCS Growth Provisions: 

1. In addition to satisfying the functional requirements of these specifications, all 
PLCS equipment and resources including PLC memory requirements, historian, 
data base, reporting packages, hard disks, magnetic storage devices, etc., shall 
be provided to accommodate a twofold expansion in the number of I/O points 
shown on the drawings and/or listed in the appendix. 

2. All equipment and resources, including PLC I/O cards and implementation 
services, shall be provided such that at least 20% project growth can be 
implemented into the PLCS without any additional cost to the CITY. 

3. The I/O points included in the 20% project growth requirement shall be termed 
“implemented spare I/O”. Implemented spare I/O shall be fully wired as if it 
were active I/O, including any loop isolators, fuses, terminal blocks, relays, etc..  

4. The entire PLCS being furnished shall be capable of being modularly expanded to 
accommodate a twofold increase in process report/display requirements and 
manual input requirements. 

2.02 PLC ENCLOSURES 

A. Each PLC and its corresponding I/O modules, power supply module(s), 
communication interface device(s) and peripheral equipment, shall be mounted 
inside suitable enclosures. All I/O wiring from the field to the I/O modules shall be 
routed within wireways and terminated on terminal blocks in the enclosure. 

B. PLCS enclosures shall be provided in accordance with Section 16700 - Control 
Panels. 

2.03 HARDWARE 

A. Programmable Logic Controllers 

1. PLCs 
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a. Each programmable logic controller shall consist of central processor, process 
controller, power supply, memory, input/output, interconnecting cables, and 
optional items as specified. 

b. Power Supply: Manufacturer: Modicon M340, model BMX CPS 3500, no equal 

c. Central Processor: 

i) Memory: 4096KB, minimum 

ii) Ports: 1 Modbus, 1 USB, 1 Ethernet Modbus TCP/IP 

iii) Accessories: Provide a 16MB Flash memory card as manufactured by the 
CPU manufacturer 

iv) Manufacturer: Schneider Electric Modicon M340 BMX P34 2020, no equal. 

d. Discrete Input Module: Manufacturer: Schneider Electric Modicon M340 
model BMX DAI 1604, no equal 

e. Discrete Output Module: Manufacturer: Schneider Electric Modicon M340 
model BMX DRA 0805, no equal 

f. Analog Input Module: Manufacturer: Schneider Electric Modicon M340 model 
BMX AMI 0810, no equal 

g. Analog Output Module: Manufacturer: Schneider Electric Modicon M340 
model BMX AMO 0210, no equal 

h. I/O card terminal connectors shall be screw type on each I/O card. CableFast 
systems shall not be used. 

i. Network Option Ethernet (NOE): Manufacturer: Schneider Electric Modicon 
M340 model BMX NOE 0100, no equal 

j. PLC Rack Manufacturer: Schneider Electric Modicon M340 model BMX XBP 
1200, no equal 

B. Operator Interface Hardware 

1. Where indicated on the System Architecture Diagram, the CONTRACTOR shall 
install an operator interface unit suitable for use with the Vijeo Designer 
development software. 

2. The panel-mounted unit shall be equipped with a color display with integrated, 
analog resistive touch-screen and rated NEMA 12. The units shall be furnished 
with 1GB of Flash Memory, 32MB of RAM, and a 10/100 Base-T Ethernet port. 
The operator interface unit shall be as manufactured by Schneider Electric, 
Magelis XBT-GT 7340. 
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2.04 PERIPHERAL DEVICES 

A. General: Peripheral devices shall be furnished and installed by the CONTRACTOR as 
detailed in this section and as shown and/or specified on the System Architecture 
Diagram. 

B. Firmware modules, where applicable, shall be of the latest revision. If the specified 
model has been, or is currently scheduled to be discontinued by the manufacturer, 
the CONTRACTOR shall furnish (with the approval of the ENGINEER) the 
manufacturer's recommended replacement model of equal or better functionality, 
performance, and reliability. 

C. N-Tron 508TX-A Ethernet switches shall be mounted within the MCP as shown on 
the System Architecture Diagram. Switches shall have a minimum of 8, 10/100 Base-
T ports. 

D. Supplied UTP Ethernet plenum cables shall be as manufactured by Annixter Corp. 
and shall be of quality consistent with Annixter Level 6 installation requirements. 
Unless indicated otherwise, enclosed Panduit wire management systems shall be 
used to route exposed network cabling (as applicable). 

2.05 SOFTWARE 

A. General: All PLC programming, workstations, communication, and data gathering 
software shall be provided under provisions of Specifications Section 17520 – PLC 
Based Control Systems-Software. 

2.06 SPARE PARTS 

A. PLC system spare parts shall be provided in accordance with Section 17100 – 
Process Control and Instrumentation Systems. 

PART 3 EXECUTION 

3.01 INSTALLATION 

A. The CONTRACTOR shall utilize personnel to accomplish, or supervise the physical 
installation of all elements, components, accessories, or assemblies which it 
furnishes. 

B. The CONTRACTOR shall employ installers who are skilled and experienced in the 
installation and connection of all elements, components, accessories, and assemblies 
it furnishes. 

C. All components of the PLCS including all communication cabling and transceivers 
shall be the installation responsibility of the CONTRACTOR unless specifically noted 
otherwise. Installation of the communication network shall be the complete 
installation responsibility of the CONTRACTOR including all transceivers, cables, 
connectors, terminators, cross-connect boxes, and any required electrical grounds. 
Grounding shall be shown on submittal drawings. After installation of the PLCS is 
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completed, the installation shall be inspected jointly by the CONTRACTOR and the 
Equipment Manufacturer's representatives. Any problems shall be corrected, and 
when both are satisfied with the installation, a written certification of the installation 
shall be delivered to the ENGINEER. The certification shall state that all PLC 
communications, I/O modules, transceivers, system grounds, communication 
networks, and all other components of the PLCS System have been inspected and 
are installed in accordance with the manufacturer's guidelines. 

3.02 FACTORY ACCEPTANCE TEST 

A. General: Prior to the delivery and installation of the PLCS at the job site, but after 
the procurement, assembly, and configuration of all components, the CONTRACTOR 
shall conduct a witnessed factory test. The factory test is intended to be a complete 
PLCS (excluding the Top-End SCADA system). As a minimum, this shall include: the 
PLC panel including the OIU and network equipment, and with new control displays 
loaded. The factory test shall demonstrate the functionality of the PLC control 
program and OIU, prove network communications and verify links to the control 
screens. The test shall include verification of all PLC units, network communications 
and I/O points. A complete system checklist shall be maintained during the test for 
recording results. Testing of the Top-End SCADA interface shall be performed as part 
of the Commissioning activities. 

B. Test Setup: The complete PLCS system as shown on, or referenced by, the System 
Architecture Diagram shall be assembled and interconnected on the CONTRACTOR's 
factory floor (excluding the Top-End SCADA system). The interconnection shall 
include all communication cable segments to simulate as closely as possible the 
eventual job site installation. The PLC’s, PLC programming terminal, OIU and 
communication devices shall be loaded with their applicable software packages and 
configuration programming. PLC input and output modules shall be installed in their 
assigned housings and wired to field termination points in the enclosures. The 
CONTRACTOR shall have a current and complete set of wiring diagrams, and a PLC 
I/O register list available for review throughout the test. 

C. CONTRACTOR shall schedule the factory test after receiving approval of the factory 
test procedures submittal. The CONTRACTOR shall provide the ENGINEER with 
written notice of the start and expected duration of the factory test at least 30 days 
prior to the start of the test. 

D. Test Procedure: The factory test shall be conducted in accordance with the 
previously submitted and approved test procedures. The test procedures shall 
include written descriptions of how individual tests shall be performed and shall 
incorporate testing the following features as a minimum. All testing shall be 
completed in one continuous factory test, which may extend over several continuous 
days if necessary. 

1. Communication: Verify all network components are able to communicate over 
the control system network using the contract required protocols and mediums. 
Verify redundant Ethernet communication links with no communication disruption 
or data loss. 
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2. Power Failure: External power to each enclosure and workstation shall be cycled 
in order to test the operation of the UPS units. Backup power time period shall 
be verified to be in conformance with the project requirements. 

3. Redundant Systems: Proper configuration and operation of the redundant panel 
power supplies shall be confirmed. Failure of the primary power supply should 
result in no detectable impact on PLC operation. 

4. I/O Verification: All I/O terminal point wiring shall be verified for the PLC. The 
CONTRACTOR shall provide a means of easily introducing a discrete or variable 
analog signal to all I/O points. Signals shall be verified at the associated PLC 
register. 

5. Control Registers: The availability of PLC registers reserved for new setpoints, 
control mode selection, data transfer to the HMI and adjustment of control 
parameters shall be confirmed. The ability to download program changes from 
the laptop shall also be confirmed. 

6. Peripheral Equipment Verification: CONTRACTOR shall demonstrate that all 
equipment supplied is in proper working order without damage or defect. Setup 
and installation of all equipment with applicable accessories and appurtenances 
shall be as approved by the equipment manufacturer. 

7. Functional Testing: All system functions shall be tested, including local hardwired 
control functions, manual operation, and automatic operation. Failure conditions, 
alarms, and permissives shall all be tested. 

8. All components shall be individually inspected to confirm adherence with contract 
specification documents. 

9. Test Report: The CONTRACTOR shall record the results of all factory testing on 
preapproved test forms which the CITY's and ENGINEER's representatives shall 
sign. A copy of the completed test forms and a report certifying the results shall 
be provided to the ENGINEER within 10 days of completing the test. 

10. Rework and Retest: If the PLCS does not operate as required, the CONTRACTOR 
shall make whatever corrections are necessary, and the failed portion of the test 
shall be repeated. If, in the opinion of the ENGINEER's representative, the 
changes made by the CONTRACTOR to effect such a correction are sufficient in 
kind or scope to effect parts of system operation already tested, then the 
effected parts shall be re-tested also. If a reliable determination of the effect of 
changes made by the CONTRACTOR cannot be made, then the ENGINEER's 
representative may require that all operations be re-tested. 

11. The CONTRACTOR shall bear all of its own costs for the factory test, including 
any required re-testing. 
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3.03 FIELD TESTING 

A. Testing: Reference Section 17100 Part 3 for testing requirements. 

B. Performance Testing 

1. Subsequent to start-up (and prior to issuance of Final Acceptance), the 
CONTRACTOR shall conduct a 72-hour final acceptance test for the entire PLCS 
system. In the test, the entire PLCS (control equipment and communication 
subsystem) shall be continuously operated and maintained (i.e., 72-hours 
continuous, 24 hours per day) during the test period with zero downtime 
resulting from system failures. If a system failure occurs, the 72 hour day test 
shall be considered a failure and not acceptable. The CONTRACTOR shall repeat 
the 72-hour test. The PLCS system shall be acceptable only after all equipment 
and software has satisfied the performance test requirements. 

2. Downtime resulting from the following shall be considered system failures: 

a. If a component or software failure cannot be repaired/replaced within 4 
hours. 

b. Downtime in excess of 4 hours resulting from any I/O component failure. 

c. Downtime resulting from concurrent failure of 2 or more I/O components in a 
single PLC. 

d. Downtime of any component/peripheral associated with the communication 
network if the failed component (1) results in disabling or significant 
retardation of the control system network communications; (2) results in 
failure of pump station PLC control; (3) results in failure of the OIU 
operation; (4) results in communications failure to/from the existing SCADA 
system; and (5) the failed component is not repaired or replaced within 4 
hours. 

3. The CONTRACTOR shall submit a final performance test completion report which 
shall state that all contract requirements have been met and which shall include 
(1) a listing of all PLCS equipment maintenance/repair activities conducted 
during testing and (2) a listing of all components which were unable to operate 
successfully. Final acceptance, in writing, of the PLCS system shall be provided 
by the ENGINEER if the results of all of the performance tests are acceptable. 

4. After acceptance of all required performance tests, the CONTRACTOR shall be 
responsible for furnishing the spare parts/tools on site. All spare parts/tools 
stored on-site shall become the property of the CITY upon completion of the 
guarantee period. The CONTRACTOR shall guarantee that the completed system 
shall perform all of the data acquisition/logging, control/monitoring, and 
trending/reporting functions as shown and specified. 

 END 
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PART 1 - GENERAL 

1.01 THE REQUIREMENT 

A. General: The CONTRACTOR through the use of the Manufacturer System Integrator 
shall furnish, supervise installation, assemble, configure, program, and place into 
service the PLC-Based Control System, hereafter called the PLCS, specified under 
this Section and in Section 17510 - PLC-Based Control System Hardware, all in 
accordance with the requirements of the Contract Documents. 

1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. PLCS software reference specifications, codes, and standards shall be provided in 
accordance with Section 17100 - Process Control and Instrumentation Systems. 

B. All programming work shall adhere to the latest AWU programming standards. The 
following are OWNER’s specifications and standards: 

1. 17000 Appendix A1 - Packaged System PLC Programming Criteria 

1.03 CONTRACTOR SUBMITTALS 

A. Software Submittal: The software submittal shall be a singular all-inclusive submittal 
which shall include a complete description of the standard application software 
programs, operating system and utility programs to be furnished, including 
modifications and explanation of how the specific functional requirement will be met. 
A cross reference between the specification and the software submittal shall be 
provided to allow the ENGINEER to clearly identify how each specified section or 
function is being met by the CONTRACTOR. An index shall be provided that clearly 
identifies each software package and the computer hardware in which the proposed 
software is to be installed. 

B. PLC Program Submittal: After all software submittals required herein have been 
approved by the ENGINEER, the CONTRACTOR shall submit the following items. 
Submittal approval by the ENGINEER and implementation of these submittals is 
required prior to the start of system testing (i.e., the PLCS must be operational prior 
to any process system test). 

1. PLC Program Listing in PDF format for ENGINEER'S review subsequent to the 
Graphics/PLC Meetings specified in this section and 15 days prior to the 
Manufacturer's Factory Acceptance Test. ENGINEER will provide comments in 
appropriate hard or soft copy format. The PLC Program shall adhere to the latest 
PLC Programming Standard provided by the OWNER. 

C. Operator Interface Unit Graphics Submittal: After all software submittals required 
herein have been approved by the ENGINEER, the CONTRACTOR shall submit the 
following items. Submittal approval by the ENGINEER and implementation of these 
submittals is required prior to the start of system testing (i.e., the PLCS must be 
operational prior to any process system test). 
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1. All Operator Interface Unit (OIU) display submittals (both graphic and trend 
displays) shall be in full color as they will appear on the OIU in PDF format. This 
submittal shall be prepared after the requisite Graphics/PLC Meetings specified in 
this Section and 15 days prior to the Manufacture’s Factory Acceptance Test. 

2. Each display shall be uniquely titled. Locations for process data shall be clearly 
identified either through the use of simulated data or by showing variables on 
the displays and providing a reference list describing those variables. All dynamic 
points shall be identified by tag number as a minimum and their operation shall 
be described on separate sheets (color change, symbol change, etc.).  

D. Additional Requirements: The following items shall be submitted with the final sets 
of O&M Manuals. 

1. All software specified in this Section. 

2. All program manuals supplied by the CONTRACTOR(s) with the standard 
software packages. 

3. All original program discs and/or CDs supplied by the CONTRACTOR(s) with the 
standard software packages, including any program revisions or updates issued 
by the CONTRACTOR(s) during the construction period. 

4. All PLC program and OIU configuration program files stored on labeled compact 
disks. The PLC program and OIU configuration file disks shall also be updated as 
required if any changes or corrections are required in the programming prior to 
project completion. 

5. A change of ownership registration form for each standard software package 
supplied under this project (if applicable) to allow the CITY to register the 
software with the CONTRACTOR. 

1.04 CONTRACTOR'S REPRESENTATIVE 

A. PLCS software CONTRACTOR's representative services shall be provided in 
accordance with Section 17510. 

PART 2 - PRODUCTS 

2.01 GENERAL 

A. This Section covers the furnishing of standard and customized software fully installed 
and configured in the control system specified herein. It is the intent of this 
Specification to have the CONTRACTOR furnish the latest generation, standard, field 
proven, fully debugged and supported PLC software package for this application with 
a minimum of additions or changes. Customized or specially written software shall 
be furnished if required to meet all of the functional requirements specified herein. 
Any custom applications software required shall be fully integrated into the basic 
software and shall not require unique command structures. No attempt has been 
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made to list all software or list all characteristics of software required by the 
instrumentation supplier to meet the functional requirements specified herein. 

1. Software specified herein is described in broad, functional categories. The 
instrumentation supplier shall furnish a complete software package including the 
functional requirements specified herein along with whatever additional software 
is required for proper and efficient operation of the PLCS System. 

2. The software package shall provide a system capable of controlling system level 
activities and a higher level process control language allowing the operator to 
monitor and control the process through an interactive human interface. The 
software environment shall support a multi-programming atmosphere allowing 
concurrent execution of more than one program in a background/foreground 
mode or multi-tasking mode. 

3. Throughout the execution of all software modules, the operator shall be 
presented with all of the command or operation choices available at that point in 
the program using sufficient verbiage or symbols to make the choices self-
explanatory and unambiguous. Question and answer or fill-in-the-blank requests 
shall only be permitted where file names, tag names, or other unique text or 
numerical information is required. 

2.02 HARDWARE 

A. General: All PLCs, remote I/O systems, OIU, communication equipment, etc., shall 
be provided under provisions of Specifications Section 17510. 

2.03 PLC SOFTWARE 

A. PLC Programming Software: All PLC programming shall be accomplished using a 
standard IEC-61131-3 compliant software package developed for this purpose. The 
PLC programming software shall be compatible with Microsoft Windows XP 
Professional Service Pack 3 and Windows 7. 

1. The PLC programming software shall be Schneider Electric, Modicon Unity Pro 
XL.  

2.04 OPERATOR INTERFACE UNIT (OIU) SOFTWARE 

A. Complete software packages shall be supplied. The software package shall be a 
standard commercially available product capable of configuring, designing and 
animating screens on the OIU. The CONTRACTOR shall be responsible for supplying 
sufficient development, configuration, run time packages, and PLC driver packages, 
to meet all PLC requirements. OIU configuration software shall be Scheider Electric 
Vijeo Designer. 
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2.05 OPERATION SYSTEM AND APPLICATION SOFTWARE 

A. In an attempt to address possible version compatibility problems, the version of each 
software package to be provided shall be reviewed during the Pre-submittal 
Conference and confirmed during the CONTRACTOR'S software submittal review 
process. 

2.06 VIDEO TRAINING 

A. Not required. 

2.07 OIU GRAPHICS AND PLC PROGRAM GENERATION  

A. It is the responsibility of the MANUFACTURER to design, configure, and test the OIU 
graphic displays and PLC program required for this project. All of this work shall take 
into account the specific needs of the end user. To facilitate this work, the 
CONTRACTOR shall conduct the following meetings with the OWNER. 

B. Graphics/PLC Meeting No. 1 

1. The CONTRACTOR shall chair and develop an agenda for a meeting which shall 
address the basic criteria to be adhered to in the configuration and development 
of OIU graphic displays and PLC programming. At this meeting, the 
CONTRACTOR shall distribute sample display formats for illustration purposes. As 
a minimum, this meeting shall address the following issues: 

a. OIU Graphic Displays 

i) All facility conventions for identifying tag names and descriptors. 
ii) Organization of the systems universal display hierarchy. 
iii) Paging schemes to be used to enable the movement from one display to 

another. 
iv) An itemization of the type of display to be used at each level in the 

graphic hierarchy (e.g., pre-formatted displays, templates, custom 
graphics, etc.). 

v) All facility color conventions to be employed on all graphics for the 
annotation of various status information, differentiation between alarms 
on the basis of alarm priority, background colors, static field colorization 
and dynamic field colorization. 

vi) The utilization of blinking and conditional text. 
vii) Definition of graphic symbolism to be used on the project. This listing 

shall include but not be limited to symbols to be used for process 
instrumentation, process equipment, piping, vessels and valves. All 
symbolism must be specific as opposed to generic in that shapes must 
define both function and type (e.g., specific symbols for each valve 
design, each pump design, each type of flow meter, etc.). If the 
CONTRACTOR’s library of shapes does not adequately describe the 
equipment conditions, the CONTRACTOR shall develop additional shapes 
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to meet the plant's requirements. Symbols should match existing top-end 
system objects in shape, color, and function to the degree possible. 

viii) Definition of all display select commands that enable the operator to 
move within the display hierarchy. 

ix) The utilization of cursor movement commands which enable the operator 
to move within a display. 

x) Definition of control input commands which enable the operator to 
interact with faceplate control stations and custom graphic displays to 
implement control outputs/functions. 

xi) Definition of data input commands which enable the operator to enter 
numeric values into the PLC system. 

xii) Definition of the utilization of “poke” points or fields which are 
dynamically sensitive to operator inputs to facilitate operator entry 
directly into graphic displays. 

xiii) Security login/logout. 
 

b. PLC Programming 

i) Review OWNER’s PLC programming standard with owner. 
ii) Definition of data exchange with other PLCs and with top-end SCADA 

system. 
 

2. Subsequent to the adjournment of Graphics/PLC Meeting No. 1, the 
CONTRACTOR shall prepare and formalize a document titled “GRAPHICS 
CRITERIA” that shall contain detailed meeting minutes and a definition of all PLC 
and graphic guidelines to be adhered to. This report shall be supplemented by 
graphic examples which illustrate the incorporation and application of each 
graphic criteria, and associated PLC programs. The report shall be submitted 
within 30 calendar days of the meeting’s adjournment. 

C. Graphics/PLC Meeting No. 2 

1. Subsequent to the finalization of the overall system-wide graphics and PLC 
program criteria, the CONTRACTOR shall develop the project OIU graphics and 
demonstrate the graphics on a live running OIU during Graphics/PLC Meeting No. 
2. Graphics/PLC Meeting No. 2 shall include the following: 

a. A review of the graphic package and PLC program for content and 
completeness. 

b. A review of all data fields that display automatically updated process 
information. 

c. A review of all required input commands associated with the graphic access 
and control manipulation. 

2. Subsequent to the adjournment of Graphics/PLC Meeting No. 2, the 
CONTRACTOR shall prepare a formalized submittal of the graphic/PLC package 
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for review along with the detailed meeting minutes. The report shall be 
submitted within 30 calendar days of the meetings’ adjournment. 

D. The CONTRACTOR shall allow 8 hours for Graphics/PLC Meeting No. 1 and 4 hours 
for Graphics Meeting No. 2. 

E. Reference Appendix A for an excerpt of AWU PLC Programming Criteria.  

2.08 SOFTWARE LICENSE AND REGISTRATION 

A. All software provided shall be installed and used within the terms of the software 
contractor’s license agreement. All software purchased by the CONTRACTOR shall be 
registered to the OWNER. Between original software purchase and substantial 
completion, the CONTRACTOR shall be responsible for providing and incorporating 
minor software package updates issued by the software contractor. For example, if 
Version 3.1 of a program is purchased, and Version 3.2 and 3.3 are released prior to 
project completion, the CONTRACTOR shall be responsible for incorporating these 
later versions into the final project. The CONTRACTOR would not be responsible for 
incorporating major software revisions such as the release of a Version 4.0 or 4.1. 

2.09 FACTORY TEST 

A. General: The PLCS software factory test shall be provided in accordance with Section 
17510. 

PART 3 - EXECUTION 

3.01 INSTALLATION AND CONFIGURATION 

A. The PLCS software installation shall be provided in accordance with Section 17510. 

3.02 PROGRAMMING, TESTING, AND INSTRUCTION 

A. General: The PLCS software calibration, testing, and instruction shall be provided in 
accordance with Section 17510 - PLC-Based Control Systems-Hardware. 

B. Training and Testing: Reference Section 17100 Part 3 for requirements. 

 

 
END 
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	(http://data.capcog.org/air-quality/engineoff/AntiIdlingBrochure(2).pdf)
	(http://data.capcog.org/air-quality/engineoff/template-1/HowtoOrderSign.html)
	(http://data.capcog.org/air-quality/engineoff/smartwaycalculator.xls)
	C-2 Alternative Fuels:
	6. Utilize alternative fuels including, Texas LED Compliant B20 (or higher) biodiesel, Compressed Natural Gas (CNG), propane and electric. (Refer to EPA Energy Policy Act for full list).
	(http://www.tceq.texas.gov/airquality/mobilesource/txled/cleandiesel.html)
	(http://www.eere.energy.gov/cleancities)
	(http://lonestarcfa.org)
	C-3 Vehicle/Equipment Improvements:
	8. Eliminate use of vehicles in tier 0 and 1 categories per EPA and rent or purchase tier 2 and 3 or (4) compliant vehicles.
	9. It is recommended that CONTRACTOR takes advantage of the Texas Emission Reduction Plan (TERP) grant incentives to upgrade (replace or repower) vehicles with    retrofitted emission reduction technologies.                                   (http://w...
	10. Utilize battery powered and/or solar powered equipment where available. This strategy can be combined with anti-idling strategies by using this technology for sign boards. (evtransportal.org/dieselengineidlereduction.pdf)
	C-4 Maintenance Program:
	C-5 Resource Management:
	13. Utilize equipment companies that are located closest to the construction site.
	14. Store equipment on site during construction use or arrange for closest overnight storage including temporary use of the Right of Way if possible.
	15. To the extent possible, CONTRACTOR shall maximize use of local and regional materials to reduce transportation emissions.
	16. CONTRACTOR shall maximize salvage and reuse of appropriate on-site materials.  (http://www.usgbc.org/ShowFile.aspx?DocumentID=1095)

	END


	01380_(08-09-12)
	01500_(08-09-12) (1)
	01505__04-22-13_
	PART 1 – GENERAL
	1.1     Related Documents
	1.2     Summary
	1.3     References
	1.4     Definitions
	1.5      WASTE MANAGEMENT GOALS
	F. The Contractor shall develop a Construction and Demolition Waste Management Plan of non-hazardous construction and demolition waste. The plan shall identify the materials to be diverted from disposal and define the materials to be separated on-site...

	1.6      SUBMITTALS

	PART 2 - PRODUCTS
	PART 3 – EXECUTION
	3.1   General
	3.2   Waste Management Plan Implementation
	3.3   Recycling Requirements
	3.4  Reuse
	3.5  Salvage


	01550_(08-09-12)
	Division 1 General Requirements
	Public Safety and Convenience
	Section 01550
	PART 1 - GENERAL
	PART 2 - PRODUCTS (NOT USED)
	PART 3 - EXECUTION
	3.1   General
	3.2  Traffic Control
	3.3 Spoil Disposal
	3.4 Restoration
	3.5 Street Markers and Traffic Control Signs
	3.6  Burning Permit
	3.7 Driveways
	3.8 Removal or Relocation of Fences and Sprinkler Systems
	End

	01660 -  Startup Rev A
	01700 - Project Closeout Rev A
	PART 1:  GENERAL
	F. Releases:
	1. Obtain and submit releases enabling the Owner’s full, unrestricted use of the Work and access to services and utilities.  Where required, include occupancy permits, operating certificates and similar releases.
	G. Chemical Supply
	PART 2:  PRODUCTS - NOT used

	UpART 3:  EXECUTION
	A. General.  Complete the following before requesting the Engineer’s inspection for certification of substantial completion, either for the entire Work or for portions of the Work.  List known exceptions in the request.
	1. In the progress payment request that coincides with, or is the first request following, the date substantial completion is claimed, show either 100% completion for the portion of the Work claimed as “substantially complete”, or list incomplete item...
	2. Include supporting documentation for completion as indicated in these contract documents.
	3. Advise Owner of pending insurance change-over requirements.
	4. Submit specific warranties, workmanship/maintenance bonds, maintenance agreements, final certifications and similar documents.
	5. Obtain and submit releases enabling the Owner’s full, unrestricted use of the Work and access to services and utilities.  Where required, include occupancy permits, operating certificates and similar releases.
	6. Submit record drawings and operation and maintenance manuals.
	7. Deliver tools, spare parts, extra stocks of material and similar physical items to Owner.
	8. Make the final change-over of locks and transmit key to the Owner.  Advise the Owner’s personnel of the change-over in security provisions.  (Where applicable.)
	9. Complete start-up testing of systems, and instruction of the Owner’s operating and maintenance personnel.  Discontinue or change over and remove temporary facilities and services from the project site, along with construction tools and facilities, ...
	10. Complete final cleaning up requirements, including touch-up painting of marred surfaces.
	11. Touch-up and otherwise repair and restore marred exposed finishes.

	B. Inspection Procedures.  Upon receipt of the Contractor’s request for inspection, the Engineer will either proceed with inspection or advise the Contractor of unfilled prerequisites.
	1. Following the initial inspection, the Engineer will either prepare the certificate of substantial completion, or will advise the Contractor of work which must be performed before the certificate will be issued.  The Engineer will repeat the inspect...
	2. Results of the completed inspection will form the initial “punch-list” for final completion.

	3.2 Prerequisites for Final Completion
	A. General.  Complete the following before requesting the Engineer’s final inspection for certification of final completion, and final payment as required by the General Conditions.  List known exceptions, if any, in the request.
	1. Submit the final payment with final releases and supporting documentation not previously submitted and accepted.  Include certificates of insurance for products and completed operations where required.
	2. Submit an updated final statement, accounting for final additional changes to the Contract Sum.
	3. Submit a copy of the Engineer’s final punch-list of itemized work to be completed or corrected, stating that each item has been completed or otherwise resolved for the acceptance and has been endorsed and dated by the Engineer.

	B. Reinspection Procedure.  The Engineer will reinspect the Work upon receipt of the Contractor’s notice that the work, including punch-list items resulting from earlier inspections, has been completed, except for these items whose completion has been...
	1. Upon completion of reinspection, the Engineer will either prepare a certificate of final completion, or will advise the Contractor of work that is incomplete or of obligations that have not been fulfilled, but are required for final completion.
	2. If necessary, the reinspection procedure will be repeated.


	3.3 Closeout Procedures
	A. General Operating and Maintenance Instructions.  Arrange for each installer of operating equipment and other work that required regular or continuing maintenance, to meet at the site with the Owner’s personnel to provide necessary basic instruction...
	1. As part of this instruction, provide a detailed review of the following items:
	a. Maintenance manuals
	b. Record documents
	c. Spare parts and materials
	d. Tools
	e. Lubricants
	f. Fuels
	g. Identification systems
	h. Control sequences
	i. Hazards
	j. Cleaning
	k. Warranties, bonds, maintenance agreements and similar continuing commitments

	2. As part of this instruction for operating equipment, demonstrate the following procedures:
	a. Start-up
	b. Shut-down
	c. Emergency operations
	d. Noise and vibration adjustments
	e. Safety procedures
	f. Economy and efficiency adjustments
	g. Effective energy utilization





	01730 - Operation and Maintenance Manuals Rev A
	PART 1 -  general
	1.1 Summary
	A. This section specifies requirements for operation and maintenance manuals for all equipment incorporated into the project.

	1.2 Submittals
	A. Operation and Maintenance Manuals: Furnish manuals explaining the proper installation, operation, and maintenance requirements for each piece of equipment used.


	PART 2 -  products
	2.1 format
	A. Organize operating and maintenance data into suitable sets of manageable size.  Bind data into individual binders properly identified and indexed.
	B. Provide each manual with a project name, address, phone number, volume number, number of volumes in the set, date and a complete index for all volumes in the set in each volume.  The index shall indicate the volume and section for each piece of equ...
	C. Manual to be 8.5 x 11 inches.  Drawings shall be 11 x 17 folded to 8.5 x 11.  The manual shall be a maximum of 4” thick.  If 8.5 x 11 or 11 x 17 is not practical, drawings may be inserted into an envelope into the appropriate section.
	D. Materials in manuals shall be suitable for photographic reproduction.  Where copies of identical material are included, clarity and quality of copies shall be equal to the original, square to the page.  Faxed copies will not be accepted.
	E. Manuals shall be customized to describe the equipment actually furnished.  Manufacturer’s pre-printed literature may be accepted provided it has been modified by underlining the specific model used.
	F. Divide manuals into sections organized by the process functional area in order of the flow through the plant.
	G. The front of each section shall have a cover sheet indicating the contractor performing the installation, local supplier’s name, address and phone number of each piece of equipment in the section.
	H. In addition to drawings supplied in the equipment sections, provide an additional, legible copy of all vendor supplied drawings for each piece of equipment in a separate binder and included as a drawing volume in the O&M manual set.

	2.2 Binders
	A. Bind each set of data in a hard cover, heavy-duty, 3-ring, vinyl-covered binder, with pocket folders for folded sheet information.  Mark the appropriate identification on both front and spine of each binder.  Each binder shall have an index outlini...

	2.3 contents
	A. The O&M manuals shall contain complete information on all mechanical, electrical, and instrumentation equipment used including, but not limited, to the following.
	1. Written description of the sequence of operation.  Provide written instructions (with control diagrams and other information if necessary) on the normal operation of the complete system.
	2. Detailed description of the function of each principal component in the system.  Provide a written description of the individual components function in the overall operation outline.
	3. Test procedures and factory test results if required.  Provide a copy of all factory tests performed and a copy of the test results, and performance curves, where applicable.
	4. Bill of material detailing the model, rating and size of each specific component used in the installation.  Provide a list of equipment used in the installation.  List shall detail the tag name used in the installation, model number, ratings, seria...
	5. Safety precautions.  List personnel hazards and equipment or product safety precautions for all operating conditions.
	6. Maintenance instructions and manufacturer’s recommended preventative maintenance frequency.  Include information which will give step by step instructions to isolate and determine the problem.  Also include manufacture’s recommended routine mainten...
	7. Recommended calibration instructions and frequency.  Instructions shall provide detailed description of the procedure to calibrate the unit.
	8. Emergency shutdown and troubleshooting guide.  Provide information to shutdown and startup the equipment under emergency situations.
	9. List of all protective relays, breaker types, cable and fuse sizes and setting (where applicable).
	a. Protective Relays.  Provide information on the relay type used and time current curves.
	b. Breakers.  Provide catalog numbers and breaker trip curves.
	c. Cables.  Provide cable size, cable type and length of each cable installed.
	d. Power Fuses.  Provide fuse catalogue number, rating and fuse curve.

	10. Documentation of field functional tests and performance test described in the specifications.
	a. Include the test results and calibration reports of all equipment.

	11. Renewal Parts Bulletin
	a. Include parts lists pertinent to the components used in the installation.

	12. Manufacturer’s recommended spare parts
	a. Include lists of spare parts required for maintenance and items are subject to wear or breakage.

	13. Calibration data sheet including set points.
	a. Include all calibration data sheets, as outlined in Calibration and Testing Section.

	14. Outline, cross section, and assembly drawings; engineering data; and wiring diagrams.
	15. Certified pump curves, if applicable.
	16. Copies of Warranties
	17. The operation and maintenance manuals shall be in addition to any instructions or parts list packed with or attached to the equipment when delivered.


	2.4 Drawings
	A. Updated Contract Drawings to reflect “as built” conditions
	B. Vendor shop drawings for all equipment installed.
	C. Electrical wiring diagrams

	2.5 deliverables
	A. Upon approval, submit two (2) hard bound Operation and Maintenance Manuals (including contract and as built vendor drawings, and one reproducible set of record drawings) to the Engineer.
	B. Each hard copy shall include a CD with bookmarked pdf file of all data contained in the Manual.


	PART 3 -  execution – not used

	01900_(03-12-12)
	1900a 1900b signed
	101s_2011-01-04_Preparing_Right_of_Way
	102s_2007-08-20_Clearing_and_Grubbing
	111s_2012-09-26_Excavation
	120s_2012-09-26_Channel_Excavation
	130s_2012-09-26_Borrow
	132s_2007-08-20_Embankment
	201s_2007-08-20_Subgrade_Preparation
	210s_2010-02-24_Flexible_Base
	220s_2010-02-24_Sprinkling_for_Dust_Control
	230s_2007-08-20_Rolling-Flat_Wheel
	232s_2007-08-20_Rolling-Pneumatic_Tire
	234s_2007-08-20_Rolling-Tamping
	236s_2007-08-20_Proof_Rolling
	301s_2007-08-20
	Submittals may include samples of the base asphalt cement and polymer additives.
	C.  Polymer Modified Asphalt Cement. 
	Polymer modified asphalt cement must be smooth, homogeneous, and shall comply with the requirements listed in Table 3.
	H.  Recycling Agent. 
	Recycling agent and emulsified recycling agent must meet the requirements of table 12. Additionally, recycling agent and residue from emulsified recycling agent, when added in the specified proportions to the recycled asphalt, must meet the properties specified on the drawings.
	J.  Performance Graded Binders. 
	Performance graded binders must be smooth, homogeneous, show no separation when tested in accordance with Test Method Tex-540-C, and must meet the requirements in the following table.
	1  Pavement temperatures are estimated from air temperatures using an algorithm contained in the PGEXCEL3.xls software program, may be provided by the Department or by following the procedures as outlined in AASHTO MP 2 and PP 28.
	2    This requirement may be waived at the Department's discretion if the supplier warrants that the asphalt binder can be adequately pumped, mixed and compacted at temperatures that meet all applicable safety, environmental, and constructability requirements. At test temperatures where the binder is a Newtonian fluid, any suitable standard means of viscosity measurement may be used, including capillary (AASTHO T 201 or T 202) or rotational viscometry (AASHTO TP 48).
	301S.4  Equipment. 
	All equipment necessary to transport, store, sample, heat, apply, and incorporate asphalts, oils, and emulsions shall be provided.
	Typical materials used for specific applications are identified in table 17. These are typical uses only and circumstances may require use of other material.

	Specific CROSS REFERENCE MATERIALS
	American Association of State Highway and Transportation Officials (AASHTO)
	Texas Department of Transportation: Manual of Testing Procedures
	American Society for Testing and Materials (ASTM)

	RELATED CROSS REFERENCE MATERIALS
	City of Austin Standard Specifications 
	Designation                Description

	RELATED CROSS REFERENCE MATERIALS - Continued
	City of Austin Standard Specifications 
	Designation                Description
	City of Austin Standard Details 
	Texas Department of Transportation: Standard Specifications for Construction 
	And Maintenance of Highways, Streets, and Bridges
	Texas Department of Transportation: Manual of Testing Procedures


	RELATED CROSS REFERENCE MATERIALS - Continued
	Texas Department of Transportation: Manual of Testing Procedures


	306s_2010-02-24
	307s_2010-02-24
	340s_2012-09-26_Hot_Mix_Asphaltic_Concrete
	401s_2012-09-26_Structural_Excavation_and_Backfill
	402s_2007-11-13
	403s_2012-09-26_Concrete_for_Structures
	405s_2007-11-13
	406s_2012-09-26_Reinforcing_Steel
	408s_2007-11-13
	409s_2007-11-13
	410s_2012-09-26_Concrete_Structures
	411s_2007-11-13
	416s_2007-11-13
	432s_2010-01-04
	439s_2007-11-13
	503s_2000-02-17
	506o_2011-03-15_Manholes
	507s_2008-03-26
	508s_2010-02-24_Miscellaneous_Structures_and_Appurtenances
	509s_2012-09-26_Excavation_Safety_Systems
	510o_2013-10-03_Pipe
	511s_2012-09-26_Water_Valves
	591s_2013-12-31_Riprap_for_Slope_Protection
	601s_2011-09-01_Salvaging_and_Placing_Topsoil
	ITEM_NO._604S___SEEDING_FOR_EROSION_CONTROL_1_4_16
	605s_2007-06-21_Soil_Retention_Blanket
	606s_2007-06-21_Fertilizer
	610s_2012-09-26_Preservation_of_Trees_and_Other_Vegitation
	620s_2000-05-23
	627s_2012-09-26_Grass-Lined_Swale
	628s_2013-12-31_Sediment_Containment_Dikes
	639s_2010-08-18_Rock_Berm
	641s_2007-06-21
	700s_2012-09-26_Mobilization
	720s_2012-09-26_Metal_for_Structures
	721s_2012-09-26_Steel_Structures
	722s_2012-09-26_Protective_Coatings
	723o_2012-09-26_Structural_Welding
	802s_2012-09-26_Project_Signs
	SP-1 Special Provision Measurement and payment
	SP-402S - controled low strength material
	SP-722S - Painting and Coatings
	S02800 - Site Requirements (WWTP)
	PART 1:  GENERAL
	Minimum Roll
	Test Method
	Property
	Average Value
	ASTM-D-4632
	ASTM-D4632
	ASTM-D-3786
	ASTM-D-4833
	ASTM-D-4533
	UV resistance, % SR/hrs

	ASTM-D-4355
	ASTM-D-4751
	ASTM-D-4491

	S02805 - Chain Link Security Fence
	S09900 - Painting and Coatings
	S10200 MECH JOINT RESTRAINT
	Design
	Traceability
	1. An identification number consisting of year, day, plant and shift (YYDDD)(plant designation)(Shift number), shall be cast into each gland body.
	2. All physical and chemical test results shall be recorded such that they can be accessed via the identification number on the casting.  These Material Traceability Records (MTR’s) are to be made available, in hard copy, to the purchaser that request...
	3. Production pieces that are too small to accommodate individual numbering, such as fasteners and wedges, shall be controlled in segregate inventory until such time as all quality control tests are passed.  These component parts may then be released ...
	4. All components shall be manufactured and assembled in the United States.  The purchaser shall, with reasonable notice, have the right to plant visitation at his/her expense.

	S10435 - WWTP Sign
	S10522 - Fire Extinguisher
	S11105 Effluent Flow Monitoring System
	PART 1 - GENERAL
	1.2 SUBMITTALS
	1.3 ACCEPTABLE MANUFACTURERS
	1.4 QUALITY ASSURANCE
	1.5 WARRANTY
	PART 2 - PRODUCTS
	2.2 SYSTEM COMPONENTS
	2.3 OPERATING CONDITIONS
	PART 3 - EXECUTION
	3.2 FUNCTIONAL TESTING
	3.3 MANUFACTURER’S CERTIFICATE
	END OF SECTION

	S11110 Packaged Metering Manhole
	PART 1 - GENERAL
	1.2 SUBMITTALS
	1.3 ACCEPTABLE MANUFACTURERS
	1.4 QUALITY ASSURANCE
	1.5 DELIVERY, STORAGE, AND HANDLING
	1.6 WARRANTY
	PART 2 - PRODUCTS
	2.2 OPERATING CONDITIONS
	2.3 SYSTEM COMPONENTS
	PART 3 - INSTALLATION
	PART 4 - EXECUTION
	4.2 FUNCTIONAL TESTING
	4.3 MANUFACTURER’S CERTIFICATE
	END OF SECTION

	S11200 - Non-Potable Water Pumping System
	PART 1 -  general
	1.1 scope
	A. The work under this Section shall consist of furnishing all material, labor, and equipment necessary to furnish and install a factory-assembled non-potable water pumping system, completed and fully functional, as described in this Section and as sh...
	B. The system shall be rated for a system flow of 160 gpm at a system pressure of 78 psig and -4 feet of suction lift. The system shall be capable of supplying a minimum flow of 7.5 gpm at a system pressure of 78 psig.
	C. Reference Specifications: 17100, Process Controls and Instrumentation Systems, 17510, Manufacturer’s PLC-Based Control System Hardware, 17520, Manufacturer’s PLC-Based Control System Software, and all Division 16 Specifications.  The Manufacturer m...

	1.2 submittals
	A. NPW Water Pumps Shop Drawings:  Submit the following at a minimum:
	1. Test Reports:  Submit certified copies of startup reports.
	2. Catalog Data:  Submit Manufacturer’s literature and illustrations.
	3. Shop Drawings:
	a. Dimensions
	b. Components
	c. Assembly details
	d. Materials
	4. Pump Curves:  Submit Manufacturer’s pump curves with design point.

	5. Installation Instructions:  Submit complete Manufacturer’s instructions, including parts lists and recommended spare parts.
	6. Weight:  Statement of net assembled weight.
	B. NPW Water Pumps Certificate of Warranty:  Submit per Section 1.6.
	C. NPW water Pumps O&M Manual:  Submit final drawings, complete maintenance instructions, troubleshooting information, service department contact information, warranty, and spare parts list as applicable.

	1.3 quality assurance
	A. Where specified, valves and operators must conform to all applicable AWWA and ANSI standards.
	B. Provide Manufacturer’s certification that materials meet or exceed minimum requirements as specified.
	C. All valves of the same type shall be by a single Manufacturer.
	D. Installation shall meet the latest requirements of all local, State and Federal codes.
	E. Provide products as specified.  No substitutions unless pre-approved by the Engineer.

	1.4 Acceptable manufacturers
	A. The system shall be an TIGERFLOW Series ES-3000-H, Model TESH-10GW-S1-S4-CC-M, U.L./C-U.L. Listed engineered packaged constant speed triplex self-priming non potable water booster system.
	B. Equip-Solutions
	C. Approved equal.

	1.5 EQUIPMENT
	A. PLC shall be Modicon M340 w/ BMX P342020 Processor with no exceptions.
	B. HMI shall be a 15 Magelis XBT-GT-7340 with no exceptions.

	1.6 product delivery, storage, and handling
	A. Damages:  Repair or replace to satisfaction of Engineer.
	B. Seal pipe ends to prevent entry of foreign matter.
	C. Store system and accessories in area protected from weather, moisture, or possible damage.
	D. Transport and handle items with care to prevent interior or exterior damage.

	1.7 warranty
	A. The Manufacturer of the non-potable water pumping system shall warrant the system to be of quality construction, free from defects in material and factory workmanship.
	B. The system shall be warranted for a period of 12 months from date of startup to be free from defects and physical failures occurring in normal service, when installed in accordance with the Manufacturer’s recommendations.
	C. The system Manufacturer shall be solely responsible for the system and all related components, warranties, and guarantees by the suppliers of various components will not be accepted.


	PART 2 -  products
	2.1 system capacity
	A. The unit shall be rated for a total system capacity as shown on the plans and the individual pumps in the system shall be sized to deliver the total flow.
	B. The system Manufacturer shall submit individual pump curves and system curves for the Engineer’s approval.

	2.2 pumps and motors
	Three self-priming, cast iron, bronze fitted, mechanical seal, pumps each close-coupled to a 10 hp, 3600 rpm, motor. Condition Point: 80 gpm @ 180’ tdh (each)

	2.3 piping, valves, appurtenances
	A. Piping:
	1. The unit shall be completely factory assembled and tested, and shall use fusion bonded epoxy coated black iron.
	2. 4” Type 304 schedule 40 stainless steel suction and discharge headers – all stainless pipe, branches and fittings, NSF-61 gaskets
	3. Discharge and suction connections shall be ANSI flanges.

	B. Valves:
	1. The suction lines of the system shall have a foot valve on each line located in the chlorine contact basin.
	2. Priming line with option for effluent or fresh water. The line shall have a hydraulically operated pressure reducing control valve with manual delivery pressure adjustment between 2-7 psi.
	3. The discharge and suction lines of each pump shall be complete with full-port ball valves.
	4. The discharge of each pump shall be furnished with silent check valves.

	C. Appurtenances:
	1. Over-Temperature Protection: Each pump shall be equipped with an individual combination type non-electric temperature probe and purge assembly with PRV on purge line.
	2. Each line shall be fitted with an automatic air vent
	3. (1) Tank feed assembly with full port ball valve
	4. 4” Neptune magnetic flowmeter
	5. (1) 4” strainer
	6. (1) Steel system skid with all necessary pipe supports, tubing and wiring for complete package


	2.4 hydropneumatic tank
	A. The system shall be provided with a 132 gallon hydropneumatic bladder tank rated for 200 psi.
	B. Tank shall be skid mounted with system.
	C. Tank shall include an NSF approved replaceable bladder, bottom connection, air fill valve, tank drain valve and gauge.
	D. Tank shall be per Section VIII, ASME CODE, and National Board stamped.

	2.5 factory prefabrication
	A. Provide each system as a complete package system on a structural steel mounting frame, piped, tubed, mounted and wired.
	B. Unit shall be factory primed and painted with machine grade finish coat. All welding shall be performed by ASME Section 9 certified welders.

	2.6 testing
	A. The system and all pertinent components shall electrically and hydrostatically tested before shipment, in addition, the system shall be factory tested from 0-100% of flow and pressure.

	2.7 controls
	A. Each lag pump shall be sequenced by pressure sequencing with programmable minimum run timers and time delay relay.
	B. The pressure set point shall be field adjustable through a touch screen interface.
	C. Pumps 1 and 2 will shut off when Pump 3 is activated due to higher flow demands.
	D. Pressure regulating valves will allow Pumps 1 and 2 to turn back on if higher demands require them.

	2.8 painting
	A. The unit shall be cleaned and painted prior to shipment.
	B. The Manufacturer shall supply a quantity of the painting system for the Contractor to apply field touch-ups.
	Finish coat shall be applied in the field in accordance with Section 0722S and SP-0722S


	PART 3 -  EXECUTION
	3.1 installation
	A. Installation shall be governed by National Electrical Code, Uniform Plumbing Code, Uniform Mechanical Code, and the Contract Documents.

	3.2 factory representative
	A. Contractor shall provide a factory authorized representative to approve installation and to provide two (2) hours of start-up and maintenance instruction to Owner’s personnel.
	B. Instruction shall be provided after all units have been field test and accepted.



	S11280 - Stainless Steel Gates
	PART 1 -  general
	1.1 scope of work
	A. Furnish all labor, materials, equipment, and incidentals required to install, ready for operation and field test stainless steel sluice, slide gates and downward opening weir gates as specified herein and as shown on plans.  Design and furnish gate...
	B. The gates and appurtenances shall be supplied in accordance with the latest edition of AWWA C561 Standard for Fabricated Stainless Steel Slide Gates as modified herein.  The allowable leakage rate for the stainless steel gates in this specification...

	1.2 submittals
	A. Complete description of all materials including the material thickness of all structural components of the frame and slide.
	B. Gates Shop Drawings:  Submit the following at a minimum.
	C. Gates Certificate of Warranty:  Submit per Section 1.6.  Gates Operation and Maintenance Manuals:  Manufacturer to furnish complete and detailed installation, operation, and maintenance manuals to include the following information as a minimum requ...

	1.3 Definitions
	A. Fabricated stainless steel slide gates and downward opening weir gates are rectangular framed gates with stem and operator and self-adjusting side and bottom seals and top seals, if indicated.

	1.4 quality assurance
	A. All of the equipment specified under this Section shall be furnished by a single Manufacturer with either:
	1. experience in production of substantially similar equipment, and can show evidence of satisfactory operation in at least 25 installations;
	2. or a minimum of 20 years experience designing and manufacturing water control gates.


	1.5 ACCEPTABLE MANUFACTURERS
	A. Rodney Hunt
	B. Whipps Inc.
	C. Waterman Industries
	D. Approved equal
	E. Waco

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver in Manufacturer’s original unopened packaging with brand name clearly marked and showing.
	B. Deliver materials to jobsite with sufficient protection, bracing, etc. to ensure their arrival in acceptable and undamaged condition.
	C. Store in original containers on level supporters and protect materials from damage and exposure to the elements until installed.
	D. Handle all components in accordance with Manufacturer’s instructions.

	1.7 WARRANTY
	A. The Manufacturer shall warrant the equipment and accessories provided under this section against defective design, workmanship or materials for a period of one (1) year from the date of substantial completion.  If notified within this period, the M...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE
	A. Leakage:
	1. Gates shall be substantially watertight under the design head conditions.  Provide gates that conform to the following leakage limitations at the design head conditions:
	a. Seating Head: No greater than 0.1 gpm/ft seating perimeter.
	b. Unseating Head: No greater than 0.1 gpm/ft seating perimeter.



	2.2 Materials
	A. Gate:
	1. Gates shall be stainless steel, fully mounted and will have side wedges, top wedges and flush-bottom seal or bottom wedges.
	2. Flush-bottom type seal shall have a neoprene seal flush across the invert and standard bottom shall have seat face and wedges.
	3. The gate shall utilize self-adjusting seals.  Due to the difficulty of accessing gates when they are in service, gates that utilize adjustable wedges, wedging devices or pressure pads are not acceptable.
	4. All structural components of the frame and slide shall be fabricated of stainless steel having a minimum thickness of 1/4-inch and shall have adequate strength to prevent distortion during normal handling, during installation and while in service.
	5. All welds shall be performed by welders with AWS D1.6 certification.
	6. Finish: Mill finish on stainless steel.  Welds shall be sandblasted to remove weld burn and scale.  All iron and steel components shall be properly prepared and shop coated with a primer.
	7. Slide gate frames shall be shipped fully assembled with the invert member welded to the side frames and the slide installed in the frame unless the overall width of the slide gate exceeds 96 inches or the overall height of the slide gate exceed 25 ...
	8. Materials:
	a. Frame Assembly and Retainers - Stainless Steel, Type 304 , ASTM A240
	b. Slide and Stiffeners - Stainless Steel, Type 304, ASTM A240
	c. Stem - Stainless Steel, Type 304, ASTM A276
	d. Anchor Studs, Fasteners and Nuts - Stainless Steel, Type 316, ASTM A276
	e. Invert Seal (Upward Opening Gates Only) - Neoprene or EPDM ASTM D-2000
	f. Seat/Seals and Facing - Ultra-High Molecular Weight Polyethylene ASTM D4020
	g. Lift Nuts - Bronze ASTM B584
	h. Pedestals and Wall Brackets - Stainless Steel, Type 304L or 316L, ASTM A240
	i. Operator Housing - Cast aluminum or ductile iron


	B. Disc:
	1. Disc shall be one-piece construction, with integrally cast vertical and horizontal ribs
	2. A tongue on each side extending the full length of the disc shall be machined on all sides with a 1/16 inch clearance maintained between the disc tongue and the gate guide groove.
	3. Wedge pads for side, top and bottom wedges, when required, will be cast integrally on the disc and machined to receive the adjustable wedges.
	4. A heavily reinforced nut pocket shall be cast integrally on the vertical centerline and above the horizontal center and be such shape as to receive the square or rectangular thrust nut with stem attached.

	C. Frame
	1. The frame assembly, including the guide members, invert member and yoke members, shall be constructed of formed stainless steel plate with a minimum thickness of 1/4-inch.
	2. Gate frame and guides shall be cast in one piece and shall be flat back (flange back) as designated in the gate schedule.  The back of the frame shall be anchored as show in the site drawings.
	3. Frame design shall allow for embedded mounting, mounting directly to a wall with stainless steel anchor bolts and grout or mounting to a wall thimble with stainless steel mounting studs and a mastic gasket material.  Mounting style shall be as show...
	4. Guides shall be cast as an integral part of the frame or bolted and pined to the frame and shall be sufficiently long to retain the entire height of the slide when in the fully opened position on upward opening gates or downward opening weir gates.
	5. Guides shall be capable of safely withstanding the full thrust due to water pressure and wedging action.  Guide grooves shall be accurately machined to provide free movement of the disc tongues and to insure proper engagement of the wedging devices.
	6. Gussets shall be provided as necessary to support the guide members in an unseating head condition.  The gussets shall extend to support the outer portion of the guide assembly and shall be positioned to ensure that the load is transferred to the a...
	7. The frame shall extend to accommodate the entire height of the slide when the slide is in the fully opened position on upward opening gates or downward opening weir gates.
	8. On self-contained gates, a yoke shall be provided across the top of the frame.  The yoke shall be formed by two structural members affixed to the top of the side frame members to provide a one-piece rigid assembly.  The yoke shall be designed to al...
	9. A rigid stainless steel invert member shall be provided across the bottom of the opening.  The invert member shall be of the flush-bottom type on upward opening gates.
	10. A rigid stainless steel top seal member shall be provided across the top of the opening on gates designed to cover submerged openings.
	11. A rigid stainless steel member shall be provided across the invert of the opening on downward opening weir gates.

	D. Wedges
	1. Wedges shall be keyed to the stainless steel pads to maintain adjustment by preventing undesirable rotation or lateral motion.

	E. Wall Thimble
	1. Wall thimbles shall be furnished as required by specification/Manufacturer.  Wall thimbles shall be fabricated stainless steel construction of section “F”, “E” or “MJ” (mechanical joint) to withstand all operational and reasonable installation stre...
	2. The wall thimble depth shall be as indicated on the plans and listed in the gate schedule.  They will be one-piece construction of ¼-inch minimum thickness stainless steel and the front face shall have a minimum thickness of ¼-inch.
	3. The wall thimble depth shall be equal to the thickness of the concrete wall in which the thimble is to be mounted.  Wall thimbles shall be internally braced during concrete placement.
	4. A center ring or water stop shall be cast around the periphery of the thimble.  The front flange shall be machined and have tapped holes for the sluice gate attaching studs and metal stamped vertical centerlines with the word “TOP” for correct alig...
	5. A water stop shall be stitch welded around the periphery of the thimble.  Large wall thimbles shall be provided with holes in the invert to allow satisfactory concrete placement beneath the thimble during installation.
	6. Studs and nuts shall be stainless steel.
	7. A suitable gasket or mastic shall be provided to seal between the gate frame and the wall thimble.

	F.  Stem: A threaded operating stem shall be utilized to connect the operating mechanism to the slide.  On rising stem gates, the threaded portion shall engage the operating nut in the manual operator or motor actuator.  On non-rising stem gates, the ...
	1. Operating stem shall be of stainless steel minimum 1-1/4 inches diameter and attached to the disc by thrust nut and cast in place disc pocket.  The solid stainless steel bar should have a tensile strength of no less than 75,000 psi.
	2. The stem shall be threaded to allow full travel of the slide unless the travel distance is otherwise shown on the Contract Drawings.
	3. Stem shall be designed to transmit in compression at least 2-1/2 times the rated output of the operating mechanism with a 40-pound maximum effort on the crank or hand wheel.
	4. Stems shall have a slenderness ration (L/R) of 200 or less.  The threaded portion of the stem shall have machine cut 1/4” pitch by 1/4” lead left hand threads of the Acme type unless otherwise specified.
	5. Stems shall be provided with adjustable stop collars to prevent over travel on manually operated gates.
	6. Stems of more than one section shall be joined by stainless steel or bronze couplings.  The coupling shall be bolted to the stems.
	7. Stems, on manually operated gates, shall be provided with adjustable stop collars to prevent over closing of the slide.

	G. Stem Guides
	1. Stem guide brackets shall be fabricated of stainless steel.
	2. Stem guides shall be adjustable in two directions and will be spaced at sufficient intervals to adequately support the stem.  Stem guide spacing shall not exceed 10 feet.

	H. Turning Handle
	1. Each gate shall be provided with a handle of a length suitable for rising and closing the disc from the set frame over the flow cavity.
	2. A hand wheel operated gearbox shall be provided with a gear ratio as needed to ensure 40 pounds or less rim pull at the hand wheel.

	I. Coatings
	1. All components shall have an exterior coating and shall be field painted in accordance with Section 09902 - Painting.

	J. Slide:  The slide and reinforcing stiffeners shall be constructed of stainless steel plate.  All structural components shall have a minimum thickness of 1/4-inch.
	1. The slide shall not deflect more than 1/360 of the span or 1/16 inch, whichever is smaller, under the maximum design head.
	2. When the width of the gate opening multiplied by the maximum design head is greater than 80 square feet, the portion of the slide that engages the guide members shall be of a “thick edge” design.  The thick edge portion of the slide shall have a mi...
	3. Reinforcing stiffeners shall be welded to the slide and mounted horizontally.  Vertical stiffeners shall be welded on the outside of the horizontal stiffeners for additional reinforcement.
	4. The stem connector shall be constructed of two angles or plates.  The stem connector shall be welded to the slide.  A minimum of two bolts shall connect the stem to the stem connector.

	K. Seals:  All gates shall be provided with a self-adjusting seal system to restrict leakage in accordance with the requirements listed in this specification.
	1. All gates shall be equipped with UHMW polyethylene seat/seals to restrict leakage and to prevent metal to metal contact between the frame and slide.
	2. The seat/seals shall extend to accommodate the 1-1/2 x the height of the slide when the slide is in the fully closed or fully opened position.
	3. All upward opening gates shall be provided with a resilient seal to seal the bottom portion of the gate.  The seal shall be attached to the invert member or the bottom of the slide and it shall be held in place with stainless steel attachment hardw...
	4. All downward opening weir gates shall be provided with UHMW polyethylene seat/seals across the invert member.
	5. The seal system shall be durable and shall be designed to accommodate high velocities and frequent cycling without loosening or suffering damage.
	6. All seals must be bolted or otherwise mechanically fastened to the frame or slide.  Arrangement with seals that are force fit or held in place with adhesives are unacceptable.
	7. The seals shall be mounted so as not to obstruct the water way opening.
	8. Gates that utilize rubber “J” seals or “P” seals are not acceptable.
	9. The seal system shall have been factory tested to confirm negligible wear (less than 0.01”) and proper sealing.  The factory testing shall consist of an accelerated wear test comprised of a minimum of 25,000 open-close cycles using a well-agitated ...

	L. Anchor Bolts:  Anchor bolts shall be provided by the gate Manufacturer for mounting the gates and appurtenances.
	1. Quantity and location shall be determined by the gate Manufacturer.
	2. If epoxy type anchor bolts are provided, the gate Manufacturer shall provide the studs and nuts.
	3. Anchor bolts shall have a minimum diameter of 1/2-inch.

	M. Manual Operators:  Unless otherwise shown on the Drawings, gates shall be operated by a manual hand wheel or a manual crank-operated gearbox.  The operator shall be mounted on the yoke of self-contained gates or on the pedestal of non-self-containe...
	1. The gate Manufacturer shall select the proper gear ratio to ensure that the gate can be operated with no more than a 40 lb effort when the gate is in the closed position and experiencing the maximum operating head.
	2. An arrow with the word "OPEN" shall be permanently attached or cast onto the operator to indicate the direction or rotation to open the gate.
	3. Hand wheel operators shall be fully enclosed and shall have cast aluminum housing.
	a. Hand wheel operators shall be provided with a threaded cast bronze lift nut to engage the operating stem.
	b. Hand wheel operators shall be equipped with roller bearings above and below the operating nut.
	c. Positive mechanical seals shall be provided above and below the operating nut to exclude moisture and dirt and prevent leakage of lubricant out of the hoist.
	d. The hand wheel shall be removable and shall have a minimum diameter of 15 inches.

	4. Crank-operated gearboxes shall be fully enclosed and shall have cast aluminum or ductile iron housing.
	a. Gearboxes shall have either single or double gear reduction depending upon the lifting capacity required.
	b. Gearboxes shall be provided with a threaded cast bronze lift nut to engage the operating stem.
	c. Bearings shall be provided above and below the flange on the operating nut to support both opening and closing thrusts.
	d. Gears shall be steel with machined cut teeth designed for smooth operation.
	e. The pinion shaft shall be stainless steel and shall be supported on ball or tapered roller bearings.
	f. Positive mechanical seals shall be provided on the operating nut and the pinion shafts to exclude moisture and dirt and prevent leakage of lubricant out of the hoist.
	g. The crank shall be cast aluminum or cast iron with a revolving nylon grip.
	h. The crank shall be removable.

	5. All gates having widths in excess of 72 inches and widths greater than twice their height shall be provided with two gearboxes connected by an interconnecting shaft for simultaneous operation.
	a. Interconnecting shafting shall be constructed of aluminum or stainless steel.
	b. Flexible couplings shall be provided at each end of the interconnecting shaft.  Couplings shall be stainless steel or non-metallic.
	c. One crank shall be provided to mount on the pinion shaft of one of the gearboxes.

	6. An extended operator system utilizing chain and sprockets shall be furnished by the Manufacturer when the centerline of the crank or hand wheel, on a non-geared operator, is located over 48-in above the operating floor.  Chain wheels are not accept...
	a. A removable stainless steel or aluminum cover shall be provided to enclose chain and sprockets.
	b. The extended operator system shall lower the centerline of the pinion shaft to 36-in above the operating floor.
	c. A hand wheel may be utilized in conjunction with a gearbox in lieu of the extended operator system if the centerline of the pinion shaft is 60-in or less above the operating floor.

	7. Pedestals shall be constructed of stainless steel.  Aluminum pedestals are not acceptable.
	a. The pedestal height shall be such that the hand wheel or pinion shaft on the crank-operated gearbox is located approximately 36-in above the operating floor.
	b. Wall brackets shall be used to support floor stands where shown on the Drawings and shall be constructed of stainless steel.
	c. Wall brackets shall be reinforced to withstand in compression at least two times the rated output of the operator with a 40 lb effort on the crank or hand wheel.
	d. The design and detail of the brackets and anchor bolts shall be provided by the gate Manufacturer and shall be approved by the ENGINEER.  The gate Manufacturer shall supply the bracket, anchor bolts and accessories as part of the gate assembly.

	8. Operators shall be equipped with fracture-resistant clear butyrate or lexan plastic stem covers.
	a. The top of the stem cover shall be closed.
	b. The bottom end of the stem cover shall be mounted in a housing or adapter for easy field mounting.
	c. Stem covers shall be complete with indicator markings to indicate gate position.

	9. When shown on the Contract Drawings, provide 2 inch square nut, mounted in a floor box, with a non-rising stem.
	a. The square nut shall be constructed of bronze.
	b. The floor box shall be constructed of stainless steel or cast iron and shall be set in the concrete floor above the gate as shown.
	c. Provide one aluminum or stainless steel T-handle wrench for operation.




	PART 3 -  EXECUTION
	3.1 handling
	A. Care shall be taken to prevent injury to equipment during loading transport and unloading.  Loading and unloading shall be performed in such a manner that the piece being moved is under perfect control at all times.  Under no circumstances any comp...
	B. Pieces shall be examined for defects.  No piece which is known to be defective shall be laid or installed.  Any piece found defective after being laid or installed shall be removed and replaced by the Contractor at no additional cost to the Owner.

	3.2 Laying and installation
	A. The equipment and appurtenances to be furnished and installed in the position shown on the PLANS in accordance with the Manufacturer's recommendations and instructions.  All necessary items to be provided to ensure a complete and satisfactory insta...
	B. Mounting of Instruments
	1. Mount instruments as shown on approved shop drawings.
	2. The equipment Manufacturer shall furnish all required anchor bolts with leveling nuts, washers, and tie-down nuts.

	C. Field Quality Control
	1. The Contractor shall test under design operating conditions at maximum seating or unseating as indicated in the hydraulic profile on the Plans and as directed by the Engineer.  Allowable leakage through and around the gate not to exceed the limits ...




	S11330 automatic screen spec (002)
	S11393 DISK FILTER
	1. ASTM -American Society for Testing and Materials
	2. AISI -American Iron and Steel Institute
	3. AGMA -American Gear Manufacturer's Association
	4. NEMA- National Electrical Manufacturer's Association
	5. NEC -National Electric Code
	6. AWS D1.6  - Structural Welding Code: Stainless Steel
	7. OSHA – Occupational Safety and Health Administration
	B. To assure unity of responsibility, center tube, discs with filter media panels, support frame with cover, backwash spray assembly with pump, backwash trough, drive mechanism, automatic control system and components as specified shall be furnished a...
	C. All painting shall be per Manufacturer’s standards.
	D. Experience of Equipment Manufacturers:
	1. It is the intent of the contract documents to procure the best equipment and services that are available.  The filtration equipment shall be furnished by a manufacturer who shall have at least ten (10) years experience in the United States or fifte...
	Filter Drive Unit
	Backwash Cleaning System


	S11400 CHEMICAL FEED SYSTEM
	S11500 0.1 MGD WWTP a
	S11600 POLYETHYENE STORAGE TANK
	d. Bolt material
	8. Dimensioned Tank Drawings
	a. Location and orientation of molded in fitting, openings, fittings, accessories, restraints and supports.
	b. Details of inlet and molded outlet fitting, manways, flexible connections, and vents.
	9. Calculations shall be stamped and signed by a registered, third party engineer in the State of the installation.
	a. Wall thickness.  Hoop stress shall be calculated using 600 psi @ 100 degrees F.
	b. Tank restraint system.  Show seismic and wind criteria.
	C.  Manufacturer's unloading procedure
	D. Manufacturer's installation instructions
	E. Supporting information of Quality Management System
	F. Manufacturer’s Qualifications:  Submit a list of 5 installations in the same service as proof of manufacturer's qualifications.
	T   =  P x OD/2SD  or   0.433 x SG x H x OD/2SD
	Where: T = wall thickness, in
	P = pressure, psi
	SG = specific gravity, gm/cc
	H = fluid head, ft
	OD = outside diameter, ft
	SD = hydrostatic design stress, 600 psi
	2. On closed top tanks the top head shall be integrally molded with the cylindrical wall.  Its minimum thickness shall be equal to the thickness of the top of the straight sidewall.  In most cases, flat areas shall be provided for attachment of large...
	3. The bottom head shall be integrally molded with the cylindrical wall. Knuckle radius shall be:
	4. Tanks with 3000 gal capacity or larger shall have at least 3 lifting lugs.  Lugs shall be designed for lifting the tank when empty.
	Note 1: Approximate overall height is measured along the straight cylindrical portion of the tank and includes the dome top.
	B. Fittings
	7. All fittings on the 1/3 lower sidewall of tanks with capacities > 1000 gallons shall have 100% virgin PTFE Flexi-joint® expansion joint after valve instillation.  Expansion joint to have a minimum of 3 convolutions, stainless steel limit cables and...
	Expansion joint to meet the following minimum performance requirements:
	2.06 LEVEL INDICATION
	A. Float Indication:  The level indicator shall be assembled to the tank and shall consist of PVC float, indicator, polypropylene rope, perforated interior pipe, PVC roller guides, clear UV resistant PVC sight tube, and necessary pipe supports.  The l...
	B. Ultrasonic Level Indicator:  The ultrasonic level indicator shall be Siemans Sitrans Probe LU or approved equal.
	2. Degree of Cross-linking.  Use Method C of ASTM D 1998- Section11.4 to determine the ortho-xylene insoluble fraction of cross-linked polyethylene gel test.  Samples shall test at no less than 60 percent.

	S15105 D15105 Wastewater Valves
	S15177 - Emergency Shower and Eye Wash Equipment
	TL Elec .1 MGD WWTP 08082016Ab
	16010 Electrical General Provisions
	16011 Identifications
	16012 Power Systems Study and Arc Flash
	16150 Raceways,Fittings, and Supports
	16172 Electrical Motor 200hp and Less
	16191 Miscellaneous Equipment
	16200 Wires Conductors Cables - 600V and Below
	16205 Wire and Cable Tagging
	16250 Boxes and Cabinets
	16263 120 VAC  Uniteruptible Power Supply
	16300 Wiring Devices
	16400 Surge Protective Devices
	16440 Disconnect Switches and Enclosed Circuit Breakers
	16520  Site Lighting
	16550 Grounding
	16700 Common Control Panel Requirements for Equipment
	16800 Calibration and Testing
	16943  Temperature Transmitter RTD
	Blank Page
	Blank Page
	Blank Page
	Blank Page
	ADPAD42.tmp
	1.01 Scope of Work
	A. Furnish and install all necessary wiring devices at the locations indicated on the Plans and elsewhere as required.

	1.02 Submittals
	A. Submittals shall be made in accordance with the requirements of Section SS-01300, “Submittals”.
	B. Operations and Maintenance (O&M) Manuals shall be made in accordance with the requirements of Section SS-01730.

	2.01 Light Switches
	A. Specification grade, 20 amp, 120/277 volts.  Hubbell 1221-I through 1224-I (single pole through four-way respectively).  Ivory operating handle:  Equals by  Bryant, General Electric, Pass and Seymour are acceptable.
	B. Switch cover plates shall be Die Cast Aluminum, 99 % copper-free, “Crouse Hinds” DS185, or approved equal.
	C. Mount in boxes as specified in Section 16130.
	D. All mounting hardware is to be 316 stainless steel.

	2.02 Receptacles
	A. Standard:  Hubbell No. 5362-I, or equal by Bryant, General Electric, Pass and Seymour or equal.  Duplex, 3-wire, polarized grounding type, rated 20 amp, 125 volt, 60 Hertz.
	B. Ground Fault: Hubble # GFI 5362-I
	C. Receptacle cover plates shall be Die Cast Aluminum, 99 % copper-free, manufactured by “Crouse-Hinds” WLRS (single cover) and WLRD (duplex cover), or approved equal.
	D. Mount in boxes as specified in Section SS-16130.

	2.03 Receptacle Covers
	A. Outdoor receptacle covers shall be While-In-Use covers per N.E.C

	3.01 Installation
	A. Mount switches at 48” A.F.F. unless otherwise noted.  Locate switch on the side of the door opening opposite the hinges and as shown on the drawings.
	B. Mount receptacles at 36” A.F.F. in all areas (unless otherwise noted for higher than 36” A.F.F. mounting elevation on the drawings).
	C. Indoor and outdoor boxes shall be grounded per section SS-16450 Grounding.
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	E.  Sound Attenuating Enclosure


	S17000 Packaged Systems PLC Programming Criteria Rev 1A
	1. The overall program shall be broken down into meaningful sections of code related to the operations of the equipment. As a minimum, include the following program sections:
	a.  Communications - All registers that are being written to or being read from the Vendor’s package system PLC from the Owner’s SCADA equipment shall be grouped into one section of the program.  Register addresses used for interfacing to Owner’s SCAD...

	S17100
	END

	S17510 Manufacturer's PLC-Based Control Systems Hardware
	1.01 THE REQUIREMENT
	A. The CONTRACTOR through the use of the Manufacturer System Integrator shall furnish, supervise installation, assemble and configure, program, and place into service the PLC-based Control System (PLCS), specified under this Section and in Section 175...
	B. The PLCS shall consist of PLCs, panel-mounted operator interfaces, network switches, and all required equipment and peripherals as shown on the System Architecture Diagram and as described in these specifications, and as required to meet the functi...
	C. The PLCS shall be in conformance with the following key system criteria.
	1. All PLCs shall be of the same manufacturer, Modicon by Schneider Electric.
	2. Unless noted otherwise, peer to peer networks shall conform to IEEE 802.3 Ethernet protocols to preserve a nonproprietary system infrastructure.

	D. Scope of Work
	1. Preparation of PLCS hardware and software shop drawing submittals for ENGINEER approval.
	2. Procurement of all hardware and software required to conform to these specifications.
	3. Installing a complete and operational PLCS network, as outlined in the System Architecture Diagram and specified herein.
	4. Performing all required PLCS tests, adjustments, and calibrations.
	5. Furnishing qualified labor to perform PLCS installation, programming, and start-up.
	6. Furnishing qualified certified instructors to provide PLCS instruction and training.
	7. Furnishing all required PLCS tools, test equipment, spare parts, supplies, operation and maintenance manuals, programming listings, and reproducible record drawings, as specified herein.
	8. Conducting programming workshops to review AWU programming standards and proposed PLC and OIU programming.
	9. Furnishing qualified labor to perform PLC program and database development, and PLC communications interface configuration.
	10. Furnishing qualified labor to perform OIU display and database development, PLC driver interface configuration and system report generation.
	11. The CONTRACTOR shall provide on-loan, any and all PLCS system equipment required for partial start-up of a facility or communication system.
	12. The CONTRACTOR shall be responsible for the interface to existing systems and systems furnished by others, including the South Austin Regional (SAR) Wastewater Treatment Plant (WWTP) SCADA system via Wireless I/O radio system (WIO).


	1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. PLC-based control systems-hardware reference specifications, codes, and standards shall be provided in accordance with Section 17100 - Process Control and Instrumentation Systems.
	B. All programming work shall adhere to the latest AWU programming standards. The following are OWNER’s specifications and standards:
	1. 17000 Appendix A1 - Packaged System - PLC Programming Criteria


	1.03 CONTRACTOR SUBMITTALS
	A. PLCS submittals shall be in accordance with the requirements of Section 17100 -Process Control and Instrumentation Systems.

	1.04 SERVICES OF MANUFACTURER'S REPRESENTATIVE
	A. The CONTRACTOR shall provide visits by, and services of, technical field representatives of the PLC and OIU software manufacturer for installation certification, system testing, training, and start-up. All associated costs shall be the responsibili...

	1.05 STORAGE AND HANDLING
	A. All equipment and materials delivered to the job site shall be stored in a location which shall not interfere with the operations of the CITY's personnel or interfere with construction. Storage and handling shall be performed in a manner which shal...

	1.06 SPECIAL WARRANTY REQUIREMENTS
	A. Special warranty requirements shall be in accordance with the applicable requirements of Section 17100-1.3. The following additional warranty requirements apply specifically to the PLCS.
	B. The complete PLCS (and associated software) included herein shall be guaranteed to meet or exceed the design requirements set forth in the Contract Documents.
	C. Equipment, software, and materials which do not achieve design requirements after installation shall be replaced or modified by the CONTRACTOR to attain compliance. All associated costs shall be the responsibility of the CONTRACTOR. Following repla...
	D. For instrumentation and equipment furnished by others but installed by the CONTRACTOR, the CONTRACTOR shall warrant the instrument/equipment installation and installation workmanship to be in compliance with the manufacturer requirements and the pr...
	E. The CONTRACTOR warrants/guarantees the satisfactory performance of the equipment and materials under operating conditions for a period of two years after the date of final acceptance of the entire PLCS (i.e., completion of all contractual items inc...

	2.01 GENERAL
	A. The requirements of Section 17100 apply to this Section.
	B. All materials and all PLCS equipment furnished under this Contract shall be new, free from defects, of first quality, and produced by manufacturers regularly engaged in the manufacture of these products.
	C. Hardware Commonality: Where there is more than one item of similar equipment being furnished all such similar equipment shall be the product of a singular manufacturer.
	D. PLCS Growth Provisions:
	1. In addition to satisfying the functional requirements of these specifications, all PLCS equipment and resources including PLC memory requirements, historian, data base, reporting packages, hard disks, magnetic storage devices, etc., shall be provid...
	2. All equipment and resources, including PLC I/O cards and implementation services, shall be provided such that at least 20% project growth can be implemented into the PLCS without any additional cost to the CITY.
	3. The I/O points included in the 20% project growth requirement shall be termed “implemented spare I/O”. Implemented spare I/O shall be fully wired as if it were active I/O, including any loop isolators, fuses, terminal blocks, relays, etc..
	4. The entire PLCS being furnished shall be capable of being modularly expanded to accommodate a twofold increase in process report/display requirements and manual input requirements.


	2.02 PLC ENCLOSURES
	A. Each PLC and its corresponding I/O modules, power supply module(s), communication interface device(s) and peripheral equipment, shall be mounted inside suitable enclosures. All I/O wiring from the field to the I/O modules shall be routed within wir...
	B. PLCS enclosures shall be provided in accordance with Section 16700 - Control Panels.

	2.03 HARDWARE
	A. Programmable Logic Controllers
	1. PLCs
	a. Each programmable logic controller shall consist of central processor, process controller, power supply, memory, input/output, interconnecting cables, and optional items as specified.
	b. Power Supply: Manufacturer: Modicon M340, model BMX CPS 3500, no equal
	c. Central Processor:
	d. Discrete Input Module: Manufacturer: Schneider Electric Modicon M340 model BMX DAI 1604, no equal
	e. Discrete Output Module: Manufacturer: Schneider Electric Modicon M340 model BMX DRA 0805, no equal
	f. Analog Input Module: Manufacturer: Schneider Electric Modicon M340 model BMX AMI 0810, no equal
	g. Analog Output Module: Manufacturer: Schneider Electric Modicon M340 model BMX AMO 0210, no equal
	h. I/O card terminal connectors shall be screw type on each I/O card. CableFast systems shall not be used.
	i. Network Option Ethernet (NOE): Manufacturer: Schneider Electric Modicon M340 model BMX NOE 0100, no equal
	j. PLC Rack Manufacturer: Schneider Electric Modicon M340 model BMX XBP 1200, no equal


	B. Operator Interface Hardware
	1. Where indicated on the System Architecture Diagram, the CONTRACTOR shall install an operator interface unit suitable for use with the Vijeo Designer development software.
	2. The panel-mounted unit shall be equipped with a color display with integrated, analog resistive touch-screen and rated NEMA 12. The units shall be furnished with 1GB of Flash Memory, 32MB of RAM, and a 10/100 Base-T Ethernet port. The operator inte...


	2.04 PERIPHERAL DEVICES
	A. General: Peripheral devices shall be furnished and installed by the CONTRACTOR as detailed in this section and as shown and/or specified on the System Architecture Diagram.
	B. Firmware modules, where applicable, shall be of the latest revision. If the specified model has been, or is currently scheduled to be discontinued by the manufacturer, the CONTRACTOR shall furnish (with the approval of the ENGINEER) the manufacture...
	C. N-Tron 508TX-A Ethernet switches shall be mounted within the MCP as shown on the System Architecture Diagram. Switches shall have a minimum of 8, 10/100 Base-T ports.
	D. Supplied UTP Ethernet plenum cables shall be as manufactured by Annixter Corp. and shall be of quality consistent with Annixter Level 6 installation requirements. Unless indicated otherwise, enclosed Panduit wire management systems shall be used to...

	2.05 SOFTWARE
	A. General: All PLC programming, workstations, communication, and data gathering software shall be provided under provisions of Specifications Section 17520 – PLC Based Control Systems-Software.

	2.06 SPARE PARTS
	A. PLC system spare parts shall be provided in accordance with Section 17100 – Process Control and Instrumentation Systems.

	3.01 INSTALLATION
	A. The CONTRACTOR shall utilize personnel to accomplish, or supervise the physical installation of all elements, components, accessories, or assemblies which it furnishes.
	B. The CONTRACTOR shall employ installers who are skilled and experienced in the installation and connection of all elements, components, accessories, and assemblies it furnishes.
	C. All components of the PLCS including all communication cabling and transceivers shall be the installation responsibility of the CONTRACTOR unless specifically noted otherwise. Installation of the communication network shall be the complete installa...

	3.02 FACTORY ACCEPTANCE TEST
	A. General: Prior to the delivery and installation of the PLCS at the job site, but after the procurement, assembly, and configuration of all components, the CONTRACTOR shall conduct a witnessed factory test. The factory test is intended to be a compl...
	B. Test Setup: The complete PLCS system as shown on, or referenced by, the System Architecture Diagram shall be assembled and interconnected on the CONTRACTOR's factory floor (excluding the Top-End SCADA system). The interconnection shall include all ...
	C. CONTRACTOR shall schedule the factory test after receiving approval of the factory test procedures submittal. The CONTRACTOR shall provide the ENGINEER with written notice of the start and expected duration of the factory test at least 30 days prio...
	D. Test Procedure: The factory test shall be conducted in accordance with the previously submitted and approved test procedures. The test procedures shall include written descriptions of how individual tests shall be performed and shall incorporate te...
	1. Communication: Verify all network components are able to communicate over the control system network using the contract required protocols and mediums. Verify redundant Ethernet communication links with no communication disruption or data loss.
	2. Power Failure: External power to each enclosure and workstation shall be cycled in order to test the operation of the UPS units. Backup power time period shall be verified to be in conformance with the project requirements.
	3. Redundant Systems: Proper configuration and operation of the redundant panel power supplies shall be confirmed. Failure of the primary power supply should result in no detectable impact on PLC operation.
	4. I/O Verification: All I/O terminal point wiring shall be verified for the PLC. The CONTRACTOR shall provide a means of easily introducing a discrete or variable analog signal to all I/O points. Signals shall be verified at the associated PLC register.
	5. Control Registers: The availability of PLC registers reserved for new setpoints, control mode selection, data transfer to the HMI and adjustment of control parameters shall be confirmed. The ability to download program changes from the laptop shall...
	6. Peripheral Equipment Verification: CONTRACTOR shall demonstrate that all equipment supplied is in proper working order without damage or defect. Setup and installation of all equipment with applicable accessories and appurtenances shall be as appro...
	7. Functional Testing: All system functions shall be tested, including local hardwired control functions, manual operation, and automatic operation. Failure conditions, alarms, and permissives shall all be tested.
	8. All components shall be individually inspected to confirm adherence with contract specification documents.
	9. Test Report: The CONTRACTOR shall record the results of all factory testing on preapproved test forms which the CITY's and ENGINEER's representatives shall sign. A copy of the completed test forms and a report certifying the results shall be provid...
	10. Rework and Retest: If the PLCS does not operate as required, the CONTRACTOR shall make whatever corrections are necessary, and the failed portion of the test shall be repeated. If, in the opinion of the ENGINEER's representative, the changes made ...
	11. The CONTRACTOR shall bear all of its own costs for the factory test, including any required re-testing.


	3.03 FIELD TESTING
	A. Testing: Reference Section 17100 Part 3 for testing requirements.
	B. Performance Testing
	1. Subsequent to start-up (and prior to issuance of Final Acceptance), the CONTRACTOR shall conduct a 72-hour final acceptance test for the entire PLCS system. In the test, the entire PLCS (control equipment and communication subsystem) shall be conti...
	2. Downtime resulting from the following shall be considered system failures:
	a. If a component or software failure cannot be repaired/replaced within 4 hours.
	b. Downtime in excess of 4 hours resulting from any I/O component failure.
	c. Downtime resulting from concurrent failure of 2 or more I/O components in a single PLC.
	d. Downtime of any component/peripheral associated with the communication network if the failed component (1) results in disabling or significant retardation of the control system network communications; (2) results in failure of pump station PLC cont...

	3. The CONTRACTOR shall submit a final performance test completion report which shall state that all contract requirements have been met and which shall include (1) a listing of all PLCS equipment maintenance/repair activities conducted during testing...
	4. After acceptance of all required performance tests, the CONTRACTOR shall be responsible for furnishing the spare parts/tools on site. All spare parts/tools stored on-site shall become the property of the CITY upon completion of the guarantee period...



	S17520 Manufacturer's PLC-Based Control Systems Software
	1.01 THE REQUIREMENT
	A. General: The CONTRACTOR through the use of the Manufacturer System Integrator shall furnish, supervise installation, assemble, configure, program, and place into service the PLC-Based Control System, hereafter called the PLCS, specified under this ...

	1.02 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
	A. PLCS software reference specifications, codes, and standards shall be provided in accordance with Section 17100 - Process Control and Instrumentation Systems.
	B. All programming work shall adhere to the latest AWU programming standards. The following are OWNER’s specifications and standards:
	1. 17000 Appendix A1 - Packaged System PLC Programming Criteria


	1.03 CONTRACTOR SUBMITTALS
	A. Software Submittal: The software submittal shall be a singular all-inclusive submittal which shall include a complete description of the standard application software programs, operating system and utility programs to be furnished, including modifi...
	B. PLC Program Submittal: After all software submittals required herein have been approved by the ENGINEER, the CONTRACTOR shall submit the following items. Submittal approval by the ENGINEER and implementation of these submittals is required prior to...
	1. PLC Program Listing in PDF format for ENGINEER'S review subsequent to the Graphics/PLC Meetings specified in this section and 15 days prior to the Manufacturer's Factory Acceptance Test. ENGINEER will provide comments in appropriate hard or soft co...

	C. Operator Interface Unit Graphics Submittal: After all software submittals required herein have been approved by the ENGINEER, the CONTRACTOR shall submit the following items. Submittal approval by the ENGINEER and implementation of these submittals...
	1. All Operator Interface Unit (OIU) display submittals (both graphic and trend displays) shall be in full color as they will appear on the OIU in PDF format. This submittal shall be prepared after the requisite Graphics/PLC Meetings specified in this...
	2. Each display shall be uniquely titled. Locations for process data shall be clearly identified either through the use of simulated data or by showing variables on the displays and providing a reference list describing those variables. All dynamic po...

	D. Additional Requirements: The following items shall be submitted with the final sets of O&M Manuals.
	1. All software specified in this Section.
	2. All program manuals supplied by the CONTRACTOR(s) with the standard software packages.
	3. All original program discs and/or CDs supplied by the CONTRACTOR(s) with the standard software packages, including any program revisions or updates issued by the CONTRACTOR(s) during the construction period.
	4. All PLC program and OIU configuration program files stored on labeled compact disks. The PLC program and OIU configuration file disks shall also be updated as required if any changes or corrections are required in the programming prior to project c...
	5. A change of ownership registration form for each standard software package supplied under this project (if applicable) to allow the CITY to register the software with the CONTRACTOR.


	1.04 CONTRACTOR'S REPRESENTATIVE
	A. PLCS software CONTRACTOR's representative services shall be provided in accordance with Section 17510.

	2.01 GENERAL
	A. This Section covers the furnishing of standard and customized software fully installed and configured in the control system specified herein. It is the intent of this Specification to have the CONTRACTOR furnish the latest generation, standard, fie...
	1. Software specified herein is described in broad, functional categories. The instrumentation supplier shall furnish a complete software package including the functional requirements specified herein along with whatever additional software is require...
	2. The software package shall provide a system capable of controlling system level activities and a higher level process control language allowing the operator to monitor and control the process through an interactive human interface. The software env...
	3. Throughout the execution of all software modules, the operator shall be presented with all of the command or operation choices available at that point in the program using sufficient verbiage or symbols to make the choices self-explanatory and unam...


	2.02 HARDWARE
	A. General: All PLCs, remote I/O systems, OIU, communication equipment, etc., shall be provided under provisions of Specifications Section 17510.

	2.03 PLC SOFTWARE
	A. PLC Programming Software: All PLC programming shall be accomplished using a standard IEC-61131-3 compliant software package developed for this purpose. The PLC programming software shall be compatible with Microsoft Windows XP Professional Service ...
	1. The PLC programming software shall be Schneider Electric, Modicon Unity Pro XL.


	2.04 OPERATOR INTERFACE UNIT (OIU) SOFTWARE
	A. Complete software packages shall be supplied. The software package shall be a standard commercially available product capable of configuring, designing and animating screens on the OIU. The CONTRACTOR shall be responsible for supplying sufficient d...

	2.05 OPERATION SYSTEM AND APPLICATION SOFTWARE
	A. In an attempt to address possible version compatibility problems, the version of each software package to be provided shall be reviewed during the Pre-submittal Conference and confirmed during the CONTRACTOR'S software submittal review process.

	2.06 VIDEO TRAINING
	A. Not required.

	2.07 OIU GRAPHICS and PLC Program GENERATION
	A. It is the responsibility of the MANUFACTURER to design, configure, and test the OIU graphic displays and PLC program required for this project. All of this work shall take into account the specific needs of the end user. To facilitate this work, th...
	B. Graphics/PLC Meeting No. 1
	1. The CONTRACTOR shall chair and develop an agenda for a meeting which shall address the basic criteria to be adhered to in the configuration and development of OIU graphic displays and PLC programming. At this meeting, the CONTRACTOR shall distribut...
	a. OIU Graphic Displays
	b. PLC Programming

	2. Subsequent to the adjournment of Graphics/PLC Meeting No. 1, the CONTRACTOR shall prepare and formalize a document titled “GRAPHICS CRITERIA” that shall contain detailed meeting minutes and a definition of all PLC and graphic guidelines to be adher...

	C. Graphics/PLC Meeting No. 2
	1. Subsequent to the finalization of the overall system-wide graphics and PLC program criteria, the CONTRACTOR shall develop the project OIU graphics and demonstrate the graphics on a live running OIU during Graphics/PLC Meeting No. 2. Graphics/PLC Me...
	a. A review of the graphic package and PLC program for content and completeness.
	b. A review of all data fields that display automatically updated process information.
	c. A review of all required input commands associated with the graphic access and control manipulation.

	2. Subsequent to the adjournment of Graphics/PLC Meeting No. 2, the CONTRACTOR shall prepare a formalized submittal of the graphic/PLC package for review along with the detailed meeting minutes. The report shall be submitted within 30 calendar days of...

	D. The CONTRACTOR shall allow 8 hours for Graphics/PLC Meeting No. 1 and 4 hours for Graphics Meeting No. 2.
	E. Reference Appendix A for an excerpt of AWU PLC Programming Criteria.

	2.08 Software License and Registration
	A. All software provided shall be installed and used within the terms of the software contractor’s license agreement. All software purchased by the CONTRACTOR shall be registered to the OWNER. Between original software purchase and substantial complet...

	2.09 FACTORY TEST
	A. General: The PLCS software factory test shall be provided in accordance with Section 17510.

	3.01 INSTALLATION AND CONFIGURATION
	A. The PLCS software installation shall be provided in accordance with Section 17510.

	3.02 PROGRAMMING, TESTING, AND INSTRUCTION
	A. General: The PLCS software calibration, testing, and instruction shall be provided in accordance with Section 17510 - PLC-Based Control Systems-Hardware.
	B. Training and Testing: Reference Section 17100 Part 3 for requirements.





