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NOTICE TO BIDDERS 
 
SEALED BIDS addressed to the Mayor and Council of the City of Huntsville, Texas, will be received at the office 
of the City Secretary, City Hall, 1220 11th Street, Huntsville, Texas 77340, until 3:00 p.m. Central Time, Thursday, 
April 6, 2023 for the purpose of furnishing all supervision, materials, equipment and the performing of all work 
required in the construction of the 17th Street Storm Sewer Improvements, Project No. 22-10-14, Bid No. 23-25 
that includes: 
 

1. Remove approximately 300 linear feet of existing 18-inch storm sewer and existing junction box. 
2. Construct approximately 300 linear feet of proposed 24-inch storm sewer and proposed junction box. 
3. Connect to the existing storm sewer system.  
4. Paving and site restoration. 

 
And other improvements incidental thereto, at which time and place the proposals will be publicly opened and read 
aloud and retained for tabulation, checking and evaluation.  Estimated cost of the project is in the $200,000 range. 
 
BIDS shall be submitted in sealed envelopes upon the blank form furnished herewith.  Sealed envelopes shall be 
marked: “Bid for 17th Street Storm Sewer Improvements, Project No. 22-10-14, Bid No. 23-25”.  Do not open 
until 3:00 p.m. Central Time, Thursday, April 6, 2023. 
 
PRE-BID CONFERENCE – A pre-bid conference (non-mandatory) will be held at 10:00 a.m., Wednesday, March 
29, 2023 at the City of Huntsville Service Center, Public Works Conference Room (2nd Floor) at 448 State Hwy.75 
North, Huntsville, Texas 77320. 
 
PLANS AND SPECIFICATIONS and contract documents may be examined without charge at the following 
locations: 

City Engineer’s Office, City Service Center, 448 State Hwy. 75 North, Huntsville, Texas 
Tel: (936) 294-5794 
 
LJA Engineering, 11821 East Freeway, Ste. 360, Houston, Texas 
Tel: (713) 450-1300 

 
A digital copy in PDF format of all contract Documents may be downloaded from “Bid Opportunities” section of 
the City of Huntsville website (http://www.huntsvilletx.gov).   
 
In case of ambiguity or lack of clearness in stating proposal prices, or in the event of any informality in the bids, the 
Owner reserves the right to adopt the most advantageous construction thereof, or to reject any or all bids. 
 
Time for beginning and completing the work shall be Sixty (60) calendar days from the date given in the “NOTICE 
TO PROCEED”. 
 
____________March 23, 2023_________________   Kristy Doll 

Date                 Kristy Doll, City Secretary 
 
 
Legal Ad Dates:  Saturday, March 25, 2023 
      Saturday, April 1, 2023 

 
 

http://www.huntsvilletx.gov/
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SPECIAL INSTRUCTIONS TO BIDDERS 
 
1. INTRODUCTION: 
 
 The City of Huntsville is accepting competitive sealed bids for construction of the 17TH Street Storm 
Sewer Improvements, Project # 22-10-14, Bid No. 23-25. in accordance with Local Government Code Chapter 
252. The City of Huntsville is aware of the time and effort you expend in preparing and submitting bids and 
proposals to the City.  Please let us know of any bid requirements which are causing you difficulty in 
responding to our bids.  We want to make the process as easy and painless as possible so that all responsible 
vendors can compete for the City's business. Information on which commodities and services we purchase or 
have for sale is available from the Purchasing Office.   You may register on the City’s vendor management 
program at www.huntsvilletx.gov/bids  to receive notice of bid postings. Additionally, you may register at 
www.publicpurchase.com 
 
2. GENERAL INSTRUCTIONS: 
 
 Bid packets must be delivered to Attention of City Secretary, City of Huntsville, 1220 11TH Street, 
Huntsville, TX 77340. Responders must include two (2) certified copies of bid sheet (s), Part I thru III. 
All questions concerning the bid should be directed in writing to the Procurement Manager (936) 291-5495 or 
e-mail lgonzalez@huntsvilletx.gov (See attached form). 
 
To obtain bid tabulation results, please log on to our website at: 
http://www.huntsvilletx.gov/business/bids_and_rfps/bid_opportunities. If you have any other questions, please 
contact the Procurement Manager at (936) 291-5495 or e-mail lgonzalez@huntsvilletx.gov 
 
3.  AWARD AND WITHDRAWAL: 
 

The CITY may consider informal any bid not prepared and submitted in accordance with the 
provisions hereof and may waive any informalities or reject any and all bids. Any bid may be withdrawn prior 
to the scheduled time for the opening of bids as shown in the "Notice to Bidders" or authorized postponement 
thereof.  No bidder may withdraw a bid within 60 days after the actual date of the opening thereof.  The award, 
if made, will be made to a responsible bidder as recommended by the City Engineer and the City Manager, 
subject to the decision of the City Council. 
 
4.  PREPARATION OF BID: 
 
     Each bid must be submitted on the prescribed form.  All blank spaces for bid prices must be filled in, in 
ink or typewritten, in both words and figures, and must be fully completed and executed when submitted.  In 
the event words and figures do not agree, the words shall govern and the figures shall be disregarded. If the 
unit price and the total amount named for an item are not in agreement, the unit price alone will be considered 
as representing the bidder's intention and the total will be corrected to conform thereto. 
 
     Unless otherwise instructed, each bid proposal package shall consist of the Notice to Bidders, Bid 
Proposal with Bid Sheet(s), Financial Statement, Experience Record, Equipment Schedule, Subcontract 
Information and any addenda issued for the project. 
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    The bidder must sign their bid in the space provided on the bid form.  If the bid is submitted by a 
partnership or corporation, the name and address of the partnership or corporation must be shown, together 
with the name and address of the partners or corporate officers.  Bids submitted by a partnership must be 
signed by one of the partners.  Bids submitted by a corporation must be signed by one of the corporate officials 
having, under the corporate structure, the power to act in this capacity and the corporate seal must be affixed 
onto the bid.  Bids submitted by a sole proprietorship must be signed by the proprietor. 
     
    Each bid must be submitted in a sealed envelope bearing on the outside the name of the bidder, his 
address, the Bid No. 23-25 and the name of the project for which the bid is submitted.  If forwarded by mail, 
the sealed envelope containing the bid must be enclosed in another envelope addressed as specified in the bid 
form. 
 

Bidders submitting a response do so entirely at their expense. There is no expressed or implied 
obligation by the City of Huntsville to reimburse any individual or firm for any costs incurred in preparing or 
submitting a bid, for providing additional information when requested by the City of Huntsville, or for 
participating in any selection interviews. 
 
5. TELEGRAPHIC MODIFICATION: 
 
    Any bidder may modify his bid by letter, telegraphic or other written communication at any time prior 
to the scheduled closing time for receipt of bids, provided such written communication is received by the 
CITY prior to the closing time, and provided further, the CITY is satisfied that the written modification bears 
the signature of the bidder.  The written communication should not reveal the bid price but should provide the 
addition or subtraction or other modification so that the final prices or terms will not be known by the CITY 
until the sealed bid is opened. 
 
6. BID SECURITY: 
 
    A CASHIER'S CHECK, certified check or acceptable bidder's bond made payable to the City of 
Huntsville, Texas in an amount of 5% of the bid submitted must accompany each bid as a guarantee that if 
awarded the contract, the bidder will enter into a contract and execute such bonds as are required within ten 
(10) days of award of contract of City Council. 
 
    All bid securities will be returned to the respective bidders within thirty (30) days after bids are opened, 
except those which the CITY elects to hold until the successful bidder has executed the contract.  Thereafter all 
remaining securities, including security of the successful bidder, will be returned. 
                                                     
7. CONTRACT SECURITY: 

 
 If the total bid (including all alternates) is less than $50,000, the contract is not required to provide a 
payment or performance bond.   
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If the total bid (including all alternates) is more than $100,000, then a performance bond is required if 
the contract provides that payment is not due to the contractor until the work is completed and accepted by the 
City.  The contractor must elect in writing whether the job is to be turnkey or bonded in the contract 
documents. 
 

If the total bid (including all alternates) is more than $50,000, then a payment bond is required if the 
contract provides that payment is not due to the contractor until the work is completed and accepted by the 
City.   The contractor must elect in writing whether the job is to be turnkey or bonded in the contract 
documents. 

 
    For all contracts over $50,000 where the contractor does not elect to do the work on a turnkey basis, 
and for all contracts over $100,000, the successful bidder shall furnish to the City performance and payment 
bonds in accordance with State law.   
 
Texas Government Code Chapter 2253; Texas Local Government Code Section 271.059; Texas Local 
Government Code Section 252.044;  
 
8. QUALIFICATION OF BIDDERS: 
 

No prequalification of bidders is required.  Before award of any contract can be approved, however, the 
City shall be satisfied that the bidder involved: (1) maintains a permanent place of business, (2) has adequate 
plant and equipment to do the work properly and expeditiously, (3) has a suitable financial status to meet 
obligations incident to the work, (4) has appropriate technical experience, and (5) can submit a satisfactory 
performance record.  Forms are included in the bid proposal for the purpose of supplying the City with such 
information. 
 
9. WAGE RATES: 
 
    Attention is called to the fact that not less than the prevailing wage rates as hereinafter set forth in the 
CONTRACT DOCUMENTS, which are made a part hereof, must be paid on this project. Texas Government 
Code Chapter 2258. 
   
10. CONDITIONS OF WORK: 
 
    Each bidder must inform himself fully of the conditions relating to the construction of the project and 
the employment of labor thereon.  Failure to do so will not relieve a successful bidder of his obligation to 
furnish all material and labor necessary to carry out the provisions of his contract.  Insofar as possible the 
contractor, in carrying out his work, must employ such methods or means as will not cause any interruption of 
or interference with the work of any other contractor. 
 
11. ADDENDA AND INTERPRETATIONS: 
 
    No interpretation of the meaning of the plans, specifications or other pre-bid documents will be made 
to any bidder orally. 
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Every question or request for interpretation concerning the solicitation shall be directed to the 
Procurement Manager, Lucy Gonzalez, in writing via e-mail at lgonzalez@huntsvilletx.gov or sent via mail 
addressed to the Purchasing Department at 448 SH 75 North, Huntsville, Texas 77320. All questions or 
request for interpretation must be received by Thursday, March 30, 2023 @ 4:00 P.M. as addressed above. 
All questions or requests for interpretation concerning the solicitation received after Thursday, March 30, 
2023 @ 4:00 P.M. will be considered void and unacceptable.  
 

Any and all such interpretations and any supplemental instructions will be in the form of written 
addenda to the specifications, which will be issued and posted on or before Monday, April 3, 2023 @ 5:00 
P.M. on the City of Huntsville website, Public Purchase website and Electronic State Business Daily website. 
Final interpretations will be made by the City Engineer.  All addenda so issued shall become part of the 
contract documents, and receipt thereof shall be acknowledged in the space provided in the BID PROPOSAL. 
 It is the responsibility of the bidder to verify all addendums and interpretations.  
 
12.  POWER OF ATTORNEY: 
 
     Attorneys-in-fact who sign bid bonds or contract bonds must file with each bond a certified and 
effectively dated copy of their power of attorney. 
 
13.  LAWS AND REGULATIONS: 
 
    The bidder's attention is directed to the fact that all applicable State laws, municipal ordinances, and the 
rules and regulations of all authorities having jurisdiction over construction of the project shall apply to the 
contract throughout, and they will be deemed to be included in the contract the same as though herein written 
out in full. 
 
14.  OBLIGATION OF BIDDER: 
 
    At the time of the opening of the bids each bidder will be presumed to have inspected the site and to 
have read and to be thoroughly familiar with the plans and contract documents (including all addenda).  The 
failure or omission of any bidder to examine any form, instrument or document shall in no way relieve any 
bidder from any obligation in respect of his bid. 
 
15.  SAFETY STANDARDS AND ACCIDENT PREVENTION: 
 
    With respect to all work performed under this contract, the CONTRACTOR shall:                       
     (1)  Comply with the safety standards provisions of applicable laws, building and construction 

codes and the "Manual of Accident Prevention in Construction"  
  published by the Associated General Contractor’s of America, the requirements of the 

Occupational Safety and Health Act of 1970 (Public Law 91-596), and the requirements of 
Title 29 of the Code of Federal Regulations, Section 1518 as published in the "Federal 
Register", Volume 36 No. 75, Saturday, April 17, 1971. 

 
     (2)     Exercise every precaution at all times for the prevention of accidents and the protection of 

persons (including employees) and property. 
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     (3)      Maintain at his office or other well known place at the job site, all articles necessary for giving 
first aid to the injured, and shall make standing arrangements for the immediate removal to a 
hospital or a doctor's care of persons (including employees), who may be injured on the job 
site.  In no case shall employees be permitted to work at a job site before the employer has 
made a standing arrangement for removal of injured persons to a hospital or a doctor's care. 

 
16.  ALTERNATE ITEMS: 
 

       Bid prices for all Alternate Items included by the City in the itemized Bid Schedule shall be 
completed along with all other items, unless such Alternate Items are indicated as "optional" on the 
schedule.                     

 
17. REJECTION: 
 
 The City of Huntsville reserves the right to reject any or all bids for any or all products and/or services 
covered in this bid request and to waive informalities or defects in bids or to accept such bids as it shall deem 
to be in the best interests of the City of Huntsville. The City of Huntsville may reject bid for any omission of 
request forms not limited to the following: insurance, bid bond/or cashier’s check, payment and performance 
bonds, collusion affidavit, responder information, conflict of interest, and signed bid document. If less than 
three bids are received, the City of Huntsville reserves the right to extend the bid opening date as it deems to 
be in the best interest of the City. If the awarded vendor is unable to meet the requirements of the City, 
services/products may be purchased from the best available vendor. 
 
18.   REQUIRED FORMS 
 
 Each bidder will be required to complete the below forms: 

· Conflict of Interest Questionnaire (CIQ) 
· Critical Infrastructure Verification  
· Firearm Verification 
· Certificate of Interested Parties (1295) 
· Iran, Sudan and Foreign Terrorist Organizations Verification 
· Israel Verification 
· Non-Collusion Affidavit 
· Prohibition of Contracts Discriminating Against Energy Company Boycott Verification 
· Texas Public Information Act Verification  
· References 

 
Where applicable, the bidder may complete the following: 

· No Bid Statement  
· Question/Response 
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Critical Infrastructure Verification Form 
 
To the extent this proposal relates to critical infrastructure in the State of Texas, I,   , the 
undersigned representative of       (the “Company”) do hereby declare, 
represent, and verify that the Company is not owned by or has the majority of stock or other ownership interest 
held by or controlled by: individuals who are citizens of China, Iran, North Korea, Russia, or a country 
designed by the Governor of Texas as a threat to critical infrastructure under Section 2274.0103 of the Texas 
Government Code as amended (“designated country”); or 

1. a company or other entity, including a governmental entity, that is owned or controlled by citizens of 
or is directly controlled by the government of China, Iran, North Korea, Russia, or a designated 
country; or 

2. it is not headquartered in China, Iran, North Korea, Russia, or a designated country. 
 
The foregoing representation is made solely to comply with Chapter 2274 of the Texas Government Code, as 
amended, and to the extent such Section does not contravene applicable federal or State law.  As used in the 
foregoing verification, “critical infrastructure” means a communication infrastructure system, cybersecurity 
system, electric grid, hazardous waste treatment system, or water treatment facility.   
 
 
 
 
___________________________                           _______________________________ 
Date                            Signature 
 
 
: 
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Firearm Verification Form 
 
I,    , the undersigned representative of       (the 
“Company”) do hereby declare, represent, and verify that the Company, under the provisions of Chapter 2274 
of the Texas Government Code, as amended: 

1. does not have a practice, policy, guidance, or directive that discriminates against a firearm entity or 
firearm trade association; and 

2. will not discriminate during the term of the contract against a firearm entity or firearm trade 
association. 

 
Pursuant to Chapter 2274 and Section 809.001 of the Texas Government Code: 

1. “Discriminate against a firearm entity or firearm trade association” means, with respect to the entity or 
association, to: (i) refuse to engage in the trade of any goods or services with the entity or association 
based solely on its status as a firearm entity or firearm trade association; (ii) refrain from continuing an 
existing business relationship with the entity or association based solely on its status as a firearm entity 
or firearm trade association; or (iii) terminate an existing business relationship with the entity or 
association based solely on its status as a firearm entity or firearm trade association. 

2. “Company” means a for-profit organization, association, corporation, partnership, joint venture, 
limited partnership, limited liability partnership, or limited liability company, including a wholly 
owned subsidiary, majority-owned subsidiary, parent company, or affiliate of those entities or business 
associations that exist to make a profit. 

 
___________________________                           _______________________________ 
Date                            Signature 
 

 
EXCLUSION FROM CHAPTER 2274 OF THE TEXAS GOVERNMENT CODE 

 
I, ________________________, the undersigned representative of _____________________ (the 
“Company”) do hereby declare, represent, and verify that the Company is excluded from Chapter 2274 
because the contract in question: 
 

☐ will be between a governmental entity and a company with fewer than 10 full-time employees,  
☐ will have a value of less than $100,000 that is to be paid wholly or partly from public funds of the 
governmental entity; 
☐ will be between a governmental entity and a sole proprietor; or 
☐ is an exempt contract under Section 2274.003 of the Texas Government Code. 

Please check exceptions, if any, that apply to the potential contract between The City of Huntsville and the 
Company.  
 
___________________________                           _______________________________ 
Date                            Signature 
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Certificate of Interested Parties Form (Form 1295) 

 
Pursuant to Section 2252 of the Texas Government Code, any business entity entering into a contract with a 
local government that requires approval of the governing body must submit a Disclosure of Interested Parties 
to the local government prior to the execution of the contract.  The Texas Ethics Commission (TEC) has 
adopted a form for the Disclosure of Interested Parties (Form 1295) and has created a website application for 
business entities to submit the required information.  
 
The City of Huntsville may not enter into a contract that requires the approval of the City Council until the 
business entity that is a party to the contract files a Form 1295 with the Texas Ethics Commission and the 
City of Huntsville Purchasing Department.  
 
1. Upon being notified of a bid/recommended award, the award recipient, the business entity, must go the 
following website: https:///www.ethics.state.tx.us/whatsnew/elf_info_form1295.htm and follow the login 
directions on the website application to complete a Form 1295. It this is a business entity’s first-time login 
on to the website application, the business entity must create a login Username and Password then follow 
the application’s instructions to complete a Form 1295.  
 
2. The City does not have a Contract ID Number System. Please insert the City of Huntsville’s bid or 
project number in this box.  
 
3. Once confirmation is received, that the information has been submitted with the Texas Ethics 
Commission, the business entity MUST print, sign and date Form 1295.  
 
4. Form 1295 must be filed with the Texas Ethics Commission within seven (7) business days of the date 
of notification of recommended award. The contract will not be presented to City Council until the form 
has been filed with the Texas Ethics Commission and the City of Huntsville has received Form 1295.  
 
5. In no way does a request for filing of Form 1295 with the Texas Ethics Commission commit the City to 
any type of award whatsoever.  
 
6. Once the City of Huntsville Purchasing Department receives Form 1295, the Purchasing Department 
will submit confirmation of receipt through the Texas Ethics Commission website within thirty (30) days.  
 
7. This process must be followed for each contract requiring City of Huntsville Council approval.  
 
8. A Form 1295 cannot be handwritten. It must be completed electronically through the Texas Ethics 
Commission website application.  
 
If you have any questions contact the City of Huntsville Procurement Manager at (936) 291-5495, City 
Service Center, 448 SH 75 N, Huntsville, TX 77320.  
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Sample of Form 1295 
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Iran, Sudan and Foreign Terrorist Organizations Verification Form 
 
I,    , the undersigned representative of       (the 
“Company”) do hereby declare, represent, and verify that the Company, under the provisions of Chapter 2252 
of the Texas Government Code, as amended: 

1. will not do business with Iran, Sudan, or any foreign terrorist organization; and 
2. will not do business with Iron, Sudan, or any foreign terrorist organization during the term of the 

contract. 
 
___________________________                           _______________________________ 
Date                                     Signature 
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Israel Verification Form 
 
I,    , the undersigned representative of       (the 
“Company”) do hereby declare, represent, and verify that the Company, under the provisions of Chapter 2271 
of the Texas Government Code, as amended: 

1. does not boycott Israel currently; and 
2. will not boycott Israel during the term of the contract. 

 
Pursuant to Section 2271.001 of the Texas Government Code: 

1. “Boycott Israel” means refusing to deal with, terminating business activities with, or otherwise taking 
any action that is intended to penalize, inflict economic harm on, or limit commercial relations 
specifically with Israel, or with a person or entity doing business in Israel or in an Israeli-controlled 
territory, but does not include an action made for ordinary business purposes; and 
 

2. “Company” means a for-profit organization, association, corporation, partnership, joint venture, 
limited partnership, limited liability partnership, or limited liability company, including a wholly 
owned subsidiary, majority-owned subsidiary, parent company, or affiliate of those entities or business 
associations that exist to make a profit. 

 
 
___________________________                           _______________________________ 
Date                            Signature 
 

EXCLUSION FROM CHAPTER 2271 OF THE TEXAS GOVERNMENT CODE 
 

I, ________________________, the undersigned representative of _____________________ (the 
“Company”) do hereby declare, represent, and verify that the Company is excluded from Chapter 2271 
because the contract in question: 
 

☐will be between a governmental entity and a company with fewer than 10 full-time employees;  
☐ will have a value of less than $100,000 that is to be paid wholly or partly from public funds of the 
governmental entity; or 
☐ will be between a governmental entity and a sole proprietor. 

 
Please check exceptions, if any, that apply to the potential contract between The City of Huntsville, Texas and 
the Company.  
 
___________________________                           _______________________________ 
Date                                      Signature
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Non-Collusion Affidavit 
 
1. He/she is ____________________________________of___________________________, the 
responder that has submitted the attached bid/proposal. 
 
2. He/she is fully informed respecting the preparation of contents of the attached bid and of all 
pertinent circumstances respecting such bid/proposal. 
 
3. Such bid is genuine and is not collusive or a sham bid/proposal. 
 
4. Neither the said responder not any of its officer, partners, owners, agents, representative, employees or 
parties in interest, including this affidavit, has in any way colluded, conspired, connived or agreed, directly 
or indirectly with another responder, firm or person to submit a collusive or sham bid in connection with 
the contract for which the attached bid has been submitted or to refrain from responding in connection 
with such contract, or has in any manner, directly or indirectly, sought by agreement of collusion or 
communication or conference with any other responder, firm or person to fix the price or prices in the 
attached bid or of any other responder, of to fix an overhead, profit or cost element of the bid price of the 
bid price of any other responder, or to secure through any collusion, conspiracy, connivance of unlawful 
agreement any advantage again the City of Huntsville or any per interest in the proposed contact. 
 
5. In compliance with the specifications in the bid/proposal and quote conditions, I, the undersigned agree 
to furnish the services upon which prices are offered at the price opposite to each line description to the 
City of Huntsville within the time specified.  By submitting this bid/proposal and attached signature I 
hereby attest that I have not received nor offered anything of value to any City employee, official, and/or 
board member in connection with this submitted bid.  
 
6. Advanced disclosures of any information to any particular/potential responder which gives that 
particular/potential responder any advantage over any other interested responder in advance of the award 
whether in response to advertising or an informal request for bid/proposal made or permitted by a member 
of the governing body or an employee or representative thereof, will cause to void that particular 
responders bid/proposal.  Prior to an award any communication with a member of the selection committee 
or governing board will cause to void that particular responders bid/proposal and the committee member 
or the governing board member will be rejected from the voting process for that bid/proposal or contract. 
By submission of this bid/proposal responder attests that no improper communication has occurred 
resulting in an advantage over any other responder, potential responder, or advance discloser. 
 
7. The price or prices quoted in the attached bid/proposal are fair and proper and are not tainted by any 
collusion, conspiracy, connivance or unlawful agreement on the part of the responder or any of its agents, 
representative, owners, employees, or parties in interest, including this affidavit. 
 
 
________________________________                               
Signature      
 
 
_________________________________    
Printed Name           
        
 
________________________________  
Firm Name       
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Prohibition of Contracts Discriminating Against Energy Company Boycott Verification 
Form 
 
I,    , the undersigned representative of       (the 
“Company”) do hereby declare, represent, and verify that the Company, under the provisions of Chapter 
2274 of the Texas Government Code, as amended: 

1. does not boycott energy companies currently; and 
2. will not boycott energy companies during the term of the contract. 

 
Pursuant to Chapter 2274 and Section 809.001 of the Texas Government Code: 

1. "Boycott energy company" means, without an ordinary business purpose, refusing to deal with, 
terminating business activities with, or otherwise taking any action that is intended to penalize, 
inflict economic harm on, or limit commercial relations with a company because the company: (A) 
engages in the exploration, production, utilization, transportation, sale, or manufacturing of fossil 
fuel-based energy and does not commit or pledge to meet environmental standards beyond 
applicable federal and state law; or (B) does business with a company described by Paragraph (A). 
 

2. “Company” means a for-profit organization, association, corporation, partnership, joint venture, 
limited partnership, limited liability partnership, or limited liability company, including a wholly 
owned subsidiary, majority-owned subsidiary, parent company, or affiliate of those entities or 
business associations that exist to make a profit. 

 
 
___________________________                           _______________________________ 
Date                            Signature 
 
 
 

EXCLUSION FROM CHAPTER 2274 OF THE TEXAS GOVERNMENT CODE 
 

I, ________________________, the undersigned representative of _____________________ (the 
“Company”) do hereby declare, represent, and verify that the Company is excluded from Chapter 2274 
because the contract in question: 
 

☐will be between a governmental entity and a company with fewer than 10 full-time employees;  
☐ will have a value of less than $100,000 that is to be paid wholly or partly from public funds of 
the governmental entity; or 
☐ will be between a governmental entity and a sole proprietor. 

 
Please check exceptions, if any, that apply to the potential contract between the City of Huntsville and the 
Company.  
 
___________________________                           _______________________________ 
Date                            Signature 
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Texas Public Information Act Verification Form 
 
I, ________________________, the undersigned representative of _____________________ (the 
“Company”) do hereby acknowledge that the requirements of Subchapter J, Chapter 552, Government 
Code, may apply to this solicitation, proposal and any resultant contract, and agree that the contract 
can be terminated if the contractor or vendor knowingly or intentionally fails to comply with a 
requirement of that subchapter. 
 
___________________________                           _______________________________ 
Date                            Signature 
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References: 
 
Responders shall submit with the bid the name, address, telephone number, and point of contact of at least 
three (3) companies for which the responder has done business within the preceding twelve (12) months. 
References may be checked prior to award. Any negative responses received may result in disqualification 
of the bid.  

Reference 1 
COMPANY NAME: 

________________________________________________________________ 

CONTACT: 

________________________________________________________________ 

ADDRESS: 

________________________________________________________________ 

PHONE #: 

________________________________________________________________ 

Reference 2 
COMPANY NAME: 

________________________________________________________________ 

CONTACT: 

________________________________________________________________ 

ADDRESS: 

________________________________________________________________ 

PHONE #: 

________________________________________________________________ 

Reference 3 
COMPANY NAME: 

________________________________________________________________ 

CONTACT: 

________________________________________________________________ 

ADDRESS: 

________________________________________________________________ 

PHONE #: 
________________________________________________________________ 
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No Bid Statement 
 
Bid Name: 17TH Street Storm Sewer Improvements__Project #22-10-14 
 
Bid Number: 23-25 
         
Responders Name:______________________________________________________________ 
 
The City of Huntsville seeks to evaluate the level of competitiveness provided. Please complete this 
form only if you are not submitting a quote. 
 
Please check the appropriate boxes indicating the factors considered for not bidding.  
  
 
  Unable to respond to the request for bid or request for proposals by the  
                         specific deadline.                                          
 
                Our company does not carry or cannot offer this type of product and service. 
 
  Specifications are restrictive, unclear or incomplete. Please explain below 
 
  ___________________________________________________________ 
 
  ___________________________________________________________ 
 
  Invitation is suitable, but engaged in other work. 
 
  Do not wish to do business with the City.  
 
 The purpose of this form is to achieve a maximum participation in the bidding process. Vendor 
comments are not restrictive to the above described. Please make any statement that may have 
impacted your ability to bid.    
  
______________________________________________________________________________  
 
______________________________________________________________________________ 
 
_________________________________________________________________ 
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Question/Response Form 

Responders are encouraged to ask questions to gain clarification.  Only questions submitted in writing on 
or before Thursday, March 30, 2023 by 4:00 p.m. and addressed to the City of Huntsville 
Purchasing Department will be answered. Responders are asked to use this form for questions. The 
Purchasing Department will gain a response and reply via e-mail and all questions with responses may 
be posted on the City of Huntsville website.  All responders are encouraged to check the website under 
FAQ prior to posting a question. Any question received after Thursday, March 30, 2023 by 4:00 
p.m. may not be answered.  

Please only use one question per form.  For additional questions please use another form. 

Responders Name: __________________________________________________________________ 

Responses will be sent either fax or e-mail: 

Responders Fax #: __________________________________________________________________ 

Responders E-mail address: __________________________________________________________ 

Question: _________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

Response: ________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________ 

_________________________________________________________________________________
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PART III 
 

BID PROPOSAL 
& BID BOND 



This page intentionally left blank 



BID PROPOSAL 
(THIS PROPOSAL MUST NOT BE REMOVED FROM THE CONTRACT DOCUMENTS) 

DATE ________________________ 

TO:  The Honorable Mayor and City Council 
of the City of Huntsville, Texas 

FOR THE CONSTRUCTION OF: 17th_ Street Storm Sewer Improvements 

 Project No. 22-10-14, Bid No. 23-25 

Pursuant to the foregoing "Notice to Bidders", the undersigned, as bidder declares that the 
only person or parties interested in this proposal as principals are those named herein, that this proposal is 
made without collusion with any other person, firm, or corporation; that he has carefully examined the 
form of contract, Notice to Contractors, specifications, and the plans therein referred to, and has carefully 
examined the locations, conditions and classes of materials of the proposed work; and agrees that he will 
provide all the necessary labor, machinery, tools, apparatus, and other items incidental to construction, 
and will do all the work and furnish all the materials called for in the contract and specifications in the 
manner prescribed therein and according to the requirements of the Owner as therein set forth. 

It is understood that the following quantities of work to be done at unit prices are approximate 
only, and are intended principally to serve as a guide in evaluating bids. 

It is further agreed that the quantities of work to be done at unit prices and materials to be furnished 
may be increased or diminished as may be considered necessary, in the opinion of the Owner, to complete the 
work fully as planned and contemplated, and that all quantities of work, whether increased or decreased are to 
be performed at the unit prices set forth below except as provided for in the specifications. 

It is further agreed that lump sum prices may be increased to cover additional work ordered by the 
Engineer, but not shown on the plans or required by the specifications, in accordance with the provisions of 
the General Conditions.  Similarly, they may be decreased to cover deletion of work so ordered. 

It is understood and agreed that the work is to be completed in full within Sixty (60) calendar 
days from the date given in the "Notice to Proceed". 

It is understood that this bid may not be withdrawn within 60 days after the actual date of the 
opening thereof. 

Accompanying this proposal is a certified or Cashier's check or Bidder's Bond payable to the 
OWNER for                                           Dollars ($          ), (not less than five (5) percent 
of the total amount bid.) 

The bid security accompanying this proposal shall be returned to the bidder, unless in case of the 
acceptance of the proposal the bidder shall fail to execute a contract and file a performance bond and a 
payment bond within ten days after its acceptance, in which case the bid security shall become the property of 
the OWNER, and shall be considered as payment for damages due to delay and other inconveniences suffered 
by the OWNER on account of such failure of the bidder.  It is understood that the OWNER reserves the right 
to reject any and all bids. 

The undersigned bidder hereby proposes to do the following work at the following prices: 
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Unit Price Total Total in Written Words

1

Remove Existing Reinforced Concrete Sidewalk, 
Maximum Extents As Shown on Plans, to Nearest 
Expansion Joint, Including 2-Inch Depth Saw-Cut if 
Necessary
COMPLETE IN PLACE

110 SY
and _____________________/100ths Dollars.

2

Remove Existing Reinforced Concrete Curb and Gutter, 
Maximum Extents As Shown on Plans, to Nearest 
Expansion Joint, Including 2-Inch Depth Saw-Cut if 
Necessary
COMPLETE IN PLACE

320 SY
and _____________________/100ths Dollars.

3

Remove Existing Asphalt Pavement and Base As 
Necessary for Construction, Maximum Extents As Shown 
on Plans, Including 2-Inch Depth Saw-Cut
COMPLETE IN PLACE

135 SY and _____________________/100ths Dollars.

4

Remove Existing Asphalt Driveway and Base, Maximum 
Extents As Shown on Plans, Including 2-Inch Depth Saw-
Cut
COMPLETE IN PLACE

75 SY and _____________________/100ths Dollars.

5
Remove Existing Storm Sewer, 24-Inch or Less
COMPLETE IN PLACE 291 LF and _____________________/100ths Dollars.

6
Remove Existing Storm Sewer Junction Box
COMPLETE IN PLACE 1 EA and _____________________/100ths Dollars.

7
24-Inch Reinforced Concrete Pipe Storm Sewer, ASTM C-
76, Class III
COMPLETE IN PLACE

291 LF and _____________________/100ths Dollars.

Project No.: 22-10-14 & Bid No.: 23-25

Item 
No. 

BID SHEET

Unit of 
Measure 

Project Name:     17TH STREET STORM SEWER IMPROVEMENTS

Description

Estimated 
Quantity Bid Price

Name of Company Submitting
Bid: ______________________ Page 1



Unit Price Total Total in Written Words

Project No.: 22-10-14 & Bid No.: 23-25

Item 
No. 

BID SHEET

Unit of 
Measure 

Project Name:     17TH STREET STORM SEWER IMPROVEMENTS

Description

Estimated 
Quantity Bid Price

8

Reinforced Concrete Junction Box with Manhole Access 
Cover, Including Connections of Proposed and Existing 
Storm Sewers, Per Details on Plans
COMPLETE IN PLACE

1 EA and _____________________/100ths Dollars.

9

Connection of Proposed 24-Inch Reinforced Concrete Pipe 
Storm Sewer to Existing Reinforced Box Culvert, Per 
Details on Plans
COMPLETE IN PLACE

1 EA and _____________________/100ths Dollars.

10
Trench Safety System
COMPLETE IN PLACE 300 LF and _____________________/100ths Dollars.

11
Reinforced Concrete Sidewalk, 4 1/2-Inch Thick, and 
Base, Per Details on Plans
COMPLETE IN PLACE

110 SY and _____________________/100ths Dollars.

12
Reinforced Concrete Curb and Gutter, Per Details on Plans
COMPLETE  IN PLACE 160 LF and _____________________/100ths Dollars.

13
Reinforced Concrete Gutter, Per Details on Plans
COMPLETE  IN PLACE 160 LF and _____________________/100ths Dollars.

14

Asphalt Surface Restoration, Including 8-Inch Thick 
Asphalt Base, Gr. 2, PG-64, Per TXDOT Item 292, and 2 
1/2-Inch Thick HMHL Surface Coarse, Type "D" per 
TXDOT Item 340
COMPLETE IN PLACE

210 SY
and _____________________/100ths Dollars.

Name of Company Submitting
Bid: ______________________ Page 2



Unit Price Total Total in Written Words

Project No.: 22-10-14 & Bid No.: 23-25

Item 
No. 

BID SHEET

Unit of 
Measure 

Project Name:     17TH STREET STORM SEWER IMPROVEMENTS

Description

Estimated 
Quantity Bid Price

15

Traffic Control, as Necessary, Includes  Acquiring 
Permits, Installation, Maintenance, & Removal of All 
Traffic Control Devices Required by Permit and as Shown 
on Project Plans
COMPLETE IN PLACE

1 LS
and _____________________/100ths Dollars.

16
SWPPP, Installed, Maintained, and Removed, In 
Accordance with Best Management Practices
COMPLETE IN PLACE

1 LS and _____________________/100ths Dollars.

SUPPLEMENTARY BID ITEMS

17
"Extra" Bank Sand, As Directed by Owner's 
Representative
COMPLETE IN PLACE

100 CY

 Min. Bid $10 per Cubic Yard 

and _____________________/100ths Dollars.

18
"Extra" Crushed Limestone Bedding, As Directed by 
Owner's Representative
COMPLETE IN PLACE

50 CY

 Min. Bid $25 per Cubic Yard 

and _____________________/100ths Dollars.

19
"Extra" Cement Stabilized Sand, 2.0 Sacks per Ton, As 
Directed by Owner's Representative
COMPLETE IN PLACE

5 TON

 Min. Bid $30 per Ton 

and _____________________/100ths Dollars.

20
"Extra" Class A Concrete, As Directed by Owner's 
Representative
COMPLETE IN PLACE

25 CY

 Min. Bid $100 per Cubic Yard 

and _____________________/100ths Dollars.

21
"Extra" Reinforcing Steel, As Directed by Owner's 
Representative
COMPLETE IN PLACE

250 LB

 Min. Bid $1 per Pound 

and _____________________/100ths Dollars.

TOTAL BASE BID ITEMS  (figures)

$ ________________________________________

Name of Company Submitting
Bid: ______________________ Page 3



Unit Price Total Total in Written Words

Project No.: 22-10-14 & Bid No.: 23-25

Item 
No. 

BID SHEET

Unit of 
Measure 

Project Name:     17TH STREET STORM SEWER IMPROVEMENTS

Description

Estimated 
Quantity Bid Price

22
"Extra" Turf Establishment, Full Sodding, As Directed by 
Owner's Representative
COMPLETE IN PLACE

230 SY

 Min. Bid $2.50 per Square 
Yard 

and _____________________/100ths Dollars.

23

6-Inch Waterline (PVC, AWWA C-909, DR-18) with
Ductile Iron Fittings, Open Cut, Joint Restraints (as
necessary), All Depths, As Directed by Owner's
Representative
COMPLETE IN PLACE

100 LF

 Min. Bid $60 per Linear Foot 

and _____________________/100ths Dollars.

24
6-Inch Gate Valve (AWWA) with Adjustable Box, Joint
Restraint (as necessary), Accessories, Concrete Collar
COMPLETE IN PLACE

1 EA

 Min. Bid $1,500 per Each 

and _____________________/100ths Dollars.

25

6-Inch Wet Connection, Including Valve Closures for Line
Isolation and Cut & Plug Of Existing Line or Removal as
Necessary, As Directed by Owner's Representative
COMPLETE IN PLACE

1 EA

 Min. Bid $2,000 per Each 

and _____________________/100ths Dollars.

26

Connection of Existing Water Service Line (2-Inch or 
Less) to New Waterline, Short Side, Including Tap, Pipe, 
and Valves, As Directed by Owner's Representative
COMPLETE IN PLACE

1 EA

 Min. Bid $500 per Each 

and _____________________/100ths Dollars.

27

Connection of Existing Water Service Line to New 
Waterline (4-Inch and Greater), Short Side, Including Tap, 
Pipe, and Valves, As Directed by Owner's Representative
COMPLETE IN PLACE

1 EA

 Min. Bid $1,000 per Each 

and _____________________/100ths Dollars.

28

6-Inch Insertion Valve (AWWA) with Adjustable Box,
Joint Restraint (as necessary), Accessories, Concrete
Collar, As Directed by Owner's Representative
COMPLETE IN PLACE

1 EA

 Min. Bid $6,500 per Each 

and _____________________/100ths Dollars.

Name of Company Submitting
Bid: ______________________ Page 4



Unit Price Total Total in Written Words

Project No.: 22-10-14 & Bid No.: 23-25

Item 
No. 

BID SHEET

Unit of 
Measure 

Project Name:     17TH STREET STORM SEWER IMPROVEMENTS

Description

Estimated 
Quantity Bid Price

29

Remove Existing Sanitary Sewer Service and Replace with 
(4-Inch or 6-Inch) Pressure Rated Pipe (PVC, AWWA C-
900, DR-18) with Fernco Shielded Couplings, Fully 
Encased with Cement Stabilized Sand, Including Saw-Cut 
of Existing Pavement as Applicable, Cement Stabilized 
Sand Backfill, and Surface Restoration, As Directed by 
Owner's Representative
COMPLETE IN PLACE

10 LF

 Min. Bid $60 per Linear Foot 

and _____________________/100ths Dollars.

30

Reinforced Concrete Conflict Manhole with Access Cover, 
Including Connections of Proposed Storm Sewers, Remove 
Existing Sanitary Sewer Service and Replace with (4-Inch 
or 6-Inch) Pressure Rated Pipe (PVC, AWWA C-900, DR-
18) with Fernco Shielded Couplings Stubbed Through
Manhole, Fully Encased with Cement Stabilized Sand, 
Including Saw-Cut of Existing Pavement as Applicable, 
Cement Stabilized Sand Backfill, and Surface Restoration, 
As Directed by Owner's Representative
COMPLETE IN PLACE

1 EA

 Min. Bid $7,500 per Each 

and _____________________/100ths Dollars.

By: _______________________________

TOTAL PROJECT  (figures)

Dated:_____________________________

$ ________________________________________

Total written
in words:        and__________/100ths Dollars

OPEN AND READ ALOUD

TOTAL SUPPLEMENTARY BID ITEMS  (figures)

$ ________________________________________

Name of Company Submitting
Bid: ______________________ Page 5
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In the event of the award of a contract to the undersigned, the undersigned will furnish a performance 
bond and a payment bond, each for the full amount of the contract, to secure proper compliance with the 

terms and provisions of the contract, to insure and guarantee the work until final completion and 
acceptance, and to guarantee payment of all lawful claims for labor performed and materials furnished in 

the fulfillment of the contract. 

The work proposed to be done shall be accepted when fully completed and finished in accordance 
with the plans and specifications, to the satisfaction of the OWNER. 

The undersigned certifies that the bid prices contained in this proposal have been carefully checked 
and are submitted as correct and final. 

NOTE:  Unit and lump sum prices must be shown in words and figures for each item listed in this 
proposal, and in the event of discrepancy, the words shall control.  Should bid prices on any items be omitted, 
the right is reserved to apply the lowest prices submitted by any other bidders for the omitted items in 
payment for work done under this proposal. 

Receipt is hereby acknowledged of the following addenda to the contract documents: 

Addendum No. ______ dated  _____________ Received 
Addendum No. ______ dated  _____________ Received 
Addendum No. ______ dated   ____________  Received 
Addendum No. ______ dated  _ __________  _Received 
Addendum No. ______ dated ____ _______     Received 

Contractor Name: _____________________________ 

Signed______________________________________ 

By:_________________________________________ 
   (Print Name) 

____________________________________________ 
   (Title) 

____________________________________________ 
          (Street Address) 

____________________________________________ 
      (City and State) 

            Telephone No: (    ) __________________________ 

E-mail address: ________________________________

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

__________________________________ 
Notary Public in and for the State of Texas 
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LIABILITIES AND NET WORTH 

1. Notes Payable to
Banks Regular $ 

(For Certified Checks) $ 

Equipment Obligations $ 

Others $ $ 
2. Accounts Payable Current $ 

Past Due $ $ 

3. Real Estate Mortgages $ 

4. Other Liabilities $ 

5. Reserves $ 

6. Capital Stock Paid Up

Common $ 

Preferred $ $ 

7. Surplus $ 

TOTAL LIABILITIES $ 



EXPERIENCE RECORD 

List of projects your organization has successfully completed (list at least three (3). 

         Amount of Name and Address 
Contract Award Type of Work Date Accepted   of  Owner 

List of projects your organization is now engaged in completing: 

   Amount of      Anticipated       Name and Address 
Contract Award Type of Work Date of Completion        of Owner 

List of Performance Bonds in force on above uncompleted work: 

   Amount of  Name and Address 
Contract Award  Type of Work Amount of Bond        of Owner  



EQUIPMENT SCHEDULE 

List of equipment owned by bidder that is in serviceable condition and available for use: 

SUBCONTRACT INFORMATION 

Portions of work bidder proposes to sublet in case of Award of Contract including amount and type: 
 % of 

Subcontractor's     Type of Work        Total 
      Name  Address  to be Performed     Contract 
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EJCDC NO. C-435 (2002 Edition) 00435-1 

BID BOND 
Any singular reference to Bidder, Surety, Owner, or other party shall be considered plural where applicable. 

BIDDER (Name and Address): 

SURETY (Name and Address of Principal Place of Business): 

OWNER (Name and Address): City of Huntsville, Texas – 1212 Avenue M, Huntsville, Texas 77340 

BID 
Bid Due Date: Thursday, April 6, 2023 at 2:00 p.m. 
Project (Brief Description Including Location): 17th Street Storm Sewer Improvements 

BOND 
Bond Number:  
Date (Not later than Bid due date): 
Penal Sum:  

(Words) (Figures) 

Surety and Bidder, intending to be legally bound hereby, subject to the terms printed on the reverse side hereof, do each 
cause this Bid Bond to be duly executed on its behalf by its authorized officer, agent, or representative. 

BIDDER SURETY 

(Seal) (Seal) 
Bidder’s Name and Corporate Seal Surety’s Name and Corporate Seal 

By: By: 
Signature and Title Signature and Title 

(Attach Power of Attorney) 

Attest:  Attest:  
Signature and Title Signature and Title 

Note:  Above addresses are to be used for giving required notice. 



EJCDC NO. C-435 (2001 Edition) 00435-2 

1. Bidder and Surety, jointly and severally, bind
themselves, their heirs, executors, administrators,
successors, and assigns to pay to Owner upon default of
Bidder any difference between the total amount of Bidder's
Bid and the total amount of the Bid of the next lowest,
responsible Bidder who submitted a responsive Bid as
determined by Owner for the  work required by the Contract
Documents, provided that:

1.1. If there is no such next Bidder, and Owner does not 
abandon the Project, then Bidder and Surety shall 
pay to Owner the penal sum set forth on the face of 
this Bond, and 

1.2.In no event shall Bidder's and Surety's obligation 
hereunder exceed the penal sum set forth on the 
face of this Bond. 

2. Default of Bidder shall occur upon the failure of Bidder
to deliver within the time required by the Bidding
Documents (or any extension thereof agreed to in writing by
Owner) the executed Agreement required by the Bidding
Documents and any performance and payment bonds
required by the Bidding Documents.

3. This obligation shall be null and void if:
3.1.Owner accepts Bidder's Bid and Bidder delivers

within the time required by the Bidding Documents 
(or any extension thereof agreed to in writing by 
Owner) the executed Agreement required by the 
Bidding Documents and any performance and 
payment bonds required by  the Bidding 
Documents, or 

3.2.All Bids are rejected by Owner, or 
3.3.Owner fails to issue a Notice of Award to Bidder 

within the time specified in the Bidding Documents 
(or any extension thereof agreed to in writing by 
Bidder and, if applicable, consented to by Surety 
when required by Paragraph 5 hereof). 

4. Payment under this Bond will be due and payable upon
default by Bidder and within 30 calendar days after receipt
by Bidder and Surety of written notice of default from
Owner, which notice will be given with reasonable
promptness, identifying this Bond and the Project and
including a statement of the amount due.

5. Surety waives notice of any and all defenses based on or
arising out of any  time extension to issue Notice of Award
agreed to in writing by Owner and Bidder, provided that the
total time for issuing Notice of Award including extensions
shall not in the aggregate exceed 120 days from Bid due
date without Surety's written consent.

6. No suit or action shall be commenced under this Bond
prior to 30 calendar days after the notice of default required
in Paragraph 4 above is received by Bidder and Surety and
in no case later than one year after Bid due date.

7. Any suit or action under this Bond shall be commenced

only in a court of competent jurisdiction located in the state 
in which the Project is located. 

8. Notices required hereunder shall be in writing and sent to
Bidder and Surety at their respective addresses shown on the
face of this Bond.  Such notices may be sent by personal
delivery, commercial courier, or by United States Registered
or Certified Mail, return receipt requested, postage pre-paid,
and shall be deemed to be effective upon receipt by the
party concerned.

9. Surety shall cause to be attached to this Bond a current
and effective Power of Attorney evidencing the authority of
the officer, agent, or representative who executed this Bond
on behalf of Surety to execute, seal, and deliver such Bond
and bind the Surety thereby.

10. This Bond is intended to conform to all applicable
statutory requirements.  Any applicable requirement of any
applicable statute that has been omitted from this Bond shall
be deemed to be included herein as if set forth at length.  If
any provision of this Bond conflicts with any applicable
statute, then the provision of said statute shall govern and
the remainder of this Bond that is not in conflict therewith
shall continue in full force and effect.

11. The term "Bid" as used herein includes a Bid, offer, or
proposal as applicable.
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AGREEMENT AND BONDS



  Revised 3/22/2023    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank 



  Revised 3/22/2023    

 

 

STANDARD FORM OF AGREEMENT 

 

STATE OF TEXAS       § 

COUNTY OF WALKER § 
 

This AGREEMENT, made by and between the CITY OF HUNTSVILLE, TEXAS a 

municipal corporation of the County of Walker and State of Texas, acting through its  

City Manager, Aron Kulhavy, thereunto duly authorized so to do, hereinafter termed 

“OWNER”, and _________________________ (address) _______________, hereinafter 

termed “CONTRACTOR”. 
 

WITNESSETH:  That for and in consideration of the payments and agreements 

hereinafter mentioned, to be made and performed, and under the conditions expressed in 

the bond bearing even date herewith, the CONTRACTOR, hereby agrees with the 

OWNER to commence and complete the construction of certain improvements described 

as follows: 
 

Project Name:  17th Street Storm Sewer Improvements  

Project No.  23-10-14 

Bid No. 23-25 

 

and all extra work in connection therewith, under the terms as stated in the General 

Conditions of the Agreement and at his (or their) own proper cost and expense to furnish 

all the materials, supplies, machinery, equipment, tools, superintendence, labor, 

insurance, and other accessories and services necessary to complete the said construction, 

in accordance with the conditions and prices stated in the Proposal attached hereto, and in 

accordance with the Notice to Bidders, General and Special Conditions of Agreement, 

Technical Specifications, Plans and other drawings and printed or written explanatory 

matter hereof, and the Specifications and addenda therefor, as prepared by the City 

Engineer, herein entitled the ENGINEER, each of which has been identified by the 

CONTRACTOR and the agreement, and the Performance and Payment Bonds hereto 

attached; all of which are made a part hereof and collectively evidence and constitute the 

entire contract.  
 

The CONTRACTOR hereby agrees to commence work on the date specified in 

the written "Notice to Proceed" from the City, and work to be complete within Sixty (60) 

calendar days from the date given in the "Notice to Proceed", subject to such extensions 

of time as are provided by the General and Special Conditions. 
 
The Owner pursuant to this Contract will be represented by the City 

Engineer, herein sometimes referred to as the Owner’s representative, who has the 

authority to act for the Owner with regard to this Contract. 
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The Owner shall retain 5% of the total Contract price until all inspections, 

including TDLR/ADA inspections (if applicable) have been completed, approved, 

and accepted by the respective agencies to insure compliance by the contractor for 

Owner.  

 

  The OWNER agrees to pay the CONTRACTOR in current funds the price or 

prices shown in the proposal, which forms a part of this contract, such payments to be 

subject of the General and Special Conditions of the contract. 

The OWNER and CONTRACTOR acknowledge and agree that Time is of the 

Essence of this Agreement. With respect to Contract Times, the following terms control: 

All of the Contract Times, individually and collectively, are of the essence of the 

Agreement. By executing this Agreement, the Contractor confirms that the Contract 

Times is reasonable period for performing the Work.  

The Contractor shall proceed expeditiously with adequate forces and shall achieve 

Substantial Completion within the Contract Time. Because time is of the essence, should 

Contractor fail to achieve Substantial Completion as required by the Contract Documents, 

the Owner will suffer financial and other losses if the Work is not completed within the 

Contract Times, as duly modified. The Parties also recognize the delays, expense, and 

difficulties involved in proving, in a legal proceeding, the actual loss suffered by Owner 

if the Work is not completed on time. Accordingly, instead of requiring any such proof, 

Owner and Contractor agree that Contractor shall be liable to the Owner for liquidated 

damages for delay in the amount of One Thousand Dollars ($1,000) per calendar day 

beyond the requisite Contract Time that Contractor fails to achieve Substantial 

Completion. The Contractor and Owner recognize and acknowledge that the Liquidated 

Damages are to compensate the Owner for Contractors delay and are not a penalty for 

late completion. 

 

  Performance and Payment Bonds are due within 10 days after the Agreement 

becomes effective. The date the last party signs the Agreement (as indicated by the date 

opposite or under the party’s signature) will be deemed the effective date. 
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IN WITNESS WHEREOF, the parties to these presents have executed this 

Agreement.  This Agreement will be effective as of the date last signed and dated by the 

parties below.  

 

 

           City of Huntsville, Texas  __________________________   

                      (OWNER)          (CONTRACTOR) 

 

By: ___________________________ By:        

        Aron Kulhavy, City Manager 

 

Date:      Printed Name:      

 

 

      Date: _________________________   

 

 

 

ATTEST: _______________________ ATTEST: _____________________   

                 Kristy Doll, City Secretary 

 

Date: ___________________________ Date: _________________________   

 

 

Approved by Council: __  __ 

 

 

Approved as to form: 

 

 

______________________________ 

   Leonard Schneider, City Attorney 
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    PAYMENT BOND                 Bond No. _____________ 
 

THE STATE OF TEXAS  § 
     §  KNOW ALL BY THESE PRESENTS: 
COUNTY OF ____________  § 
 

That we, __________________________, as Principal herein, and     

     , a corporation organized and existing under the laws of the 

State of Texas and who is authorized and admitted to use surety bonds in the State of Texas, as 

surety, are held and firmly bound unto the City of Huntsville, Texas so located in Walker 

County, Texas, Obligee herein, in the amount of ________________________  Dollars 

($____________) for the payment whereof, the said Principal and Surety bind themselves and 

their heirs, executors, administrators, successors and assigns, jointly and severally, firmly by 

these presents: 

WHEREAS, the Principal has entered into a certain written contract with the Obligee 

dated the  __ day of    , 20 , which contract is hereby referred to herein 

as “the Contract” and is incorporated herein to the same extent as if copied at length, for the 

following project:  _______________________________________________. 

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH, that if the 

said Principal shall directly or indirectly timely make payment to each and every claimant (as 

defined in Chapter 2253, Texas Government Code, as amended) supplying labor or materials in 

the prosecution of the work under the Contract, then this obligation shall be void; otherwise, to 

remain in full force and effect.  This obligation may be enforced by the Obligee in the event of 

bankruptcy or default by Principal in payments to suppliers of labor or materials in the 

prosecution of the work under the Contract, in either of which events the Surety shall make such 

payments as Principal has failed to pay and as may be required to complete the work under the 

contract.  The Surety stipulates and agrees that no change, extension of time, alteration, 

omission, addition or other modification to the terms of the Contract will affect its obligations on 

this bond, and it hereby waives notice of any such changes, extensions of time, alterations, 

omissions, additions, or other modifications, to the Contract or to related subcontracts, purchase 

orders or other obligations, and any notices provided in such regard shall not create as to any 

party a duty related thereto.   
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        Bond No. _______________ 

 

PROVIDED, HOWEVER, that this bond is executed pursuant to Chapter 2253 of the 

Texas Government Code, as amended, and all rights and liabilities on this bond shall be 

determined in accordance with the provisions of said statute, to the same extent as if it were 

copied at length herein.  All notices shall be delivered in writing to the addresses shown below or 

to addresses provided in the Contract Documents. 

 

The Resident Agent of the Surety in __________County , Texas, for delivery 
 
 Name: ________________________________________________ 
 
 Street: ________________________________________________ 
 
 City, State, ZIP:_________________________________________ 
 
of notice and service of the process is: 
 
For additional information on the above named Surety Company you may contact the Texas  
 
Department of Insurance at (800)578-4677. 
 

 

 

 

 

[SIGNATURE PAGES TO FOLLOW] 

 

 

NOTE:  Payment Bond shall not be prior to the date of Contract. If Resident Agent is 
not a corporation, give a person's name. 
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         Bond No._____________ 

 

IN WITNESS WHEREOF, the duly authorized representatives of the Principal and the 
Surety have executed this instrument. 

 

SIGNED and SEALED this    day of     , 20 . 

 
 
 

                                   
         PRINCIPAL NAME 

 
ATTEST:      By:        
 
       Print Name:        
            (Principal) Secretary 
       Title:        
Print Name:     
       Address:       

        
(S E A L)               
 
       Telephone Number:      
       
           Witness as to Principal 
 
Print Name:      
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         Bond No. _______________ 
 
 
****************************************************************************** 

An original copy of Power of Attorney shall be attached to Bond by the Attorney-in-Fact. 
 

 
 
       

 SURETY NAME 
 
ATTEST:      By:        
 
       Print Name:       
                (Principal) Secretary         Attorney in Fact 
         
Print Name:       
 
 
       Address:       
(S E A L)              

         
       
Witness as to Surety     Telephone Number:      
     
Print Name: _________________________ 
  
 
 
   
Approved as to Form: 
 
City of Huntsville 
 
 
By: __________________________ 
        Leonard Schneider 
 
Title:   City Attorney    
 
Date:      
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                        PERFORMANCE BOND                   Bond No. ______________ 
 

THE STATE OF TEXAS  § 
     §  KNOW ALL BY THESE PRESENTS:  
COUNTY OF ___________  § 
 

That we, __________________________ [Contractor], as Principal herein, and 

__________________________ [Surety], a corporation organized and existing under the laws of 

the State of    and who is authorized and admitted to issue surety bonds in the State of 

Texas, Surety herein, are held and firmly bound unto the City of Huntsville, Texas, located in 

Walker County, Texas, Obligee herein, in the sum of ________________________  Dollars 

($____________) for the payment of which sum we bind ourselves, our heirs, executors, 

administrators, successors and assigns, jointly and severally, firmly by these presents. 

WHEREAS, Principal has entered into a certain written contract with the Obligee dated 

the  ___ day of    , 20 , herein referred to as “the Contract” and 

incorporated herein and made a part hereof for all purposes, for the construction of the following 

project: __________________________________________. 

NOW, THEREFORE, the condition of this obligation is such, if the said Principal shall 

faithfully perform the work in accordance with the plans, specifications, and other Contract 

Documents and shall fully indemnify and hold harmless the Obligee from all costs and damages 

which Obligee may suffer by reason of Principal’s failure to perform the Work in conformity with 

the Contract Documents, and reimburse and repay Obligee for all outlay and expense that Obligee 

may incur in making good such default, then this obligation shall be void; otherwise, to remain in 

full force and effect.  

Whenever Principal shall be declared by Obligee to be in default under the Contract, the 

Surety shall, upon request of Obligee and within ten (10) calendar days from receipt of Obligee’s 

notice of Principal’s default, commence and thereafter complete performance of Contractor’s 

obligations under the Contract.  Surety acknowledges that its obligations under this bond and as 

detailed herein and in the Contract Documents are not conditioned on a termination of the Principal 

by the Obligee. Surety further acknowledges and agrees that Surety shall obtain the Obligee’s 

approval and consent with respect to the contractor(s) that Surety may retain to replace defaulted 

Principal or otherwise honor the obligations under this Bond.  
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        Bond No. _______________ 

 

This Bond covers all contractual obligations of Contractor under the Contract, including, 

without limitation, the indemnity, warranty and guaranty obligations.  The Surety stipulates and 

agrees that no change, extension of time, alteration, omission, addition or other modification to the 

terms of any of the Contract will affect its obligations on this bond, and it hereby waives notice of 

any such changes, extensions of time, alterations, omissions, additions, or other modifications, to 

the Contract or to related subcontracts, purchase orders or other obligations, and any notices 

provided in such regard shall not create as to any party a duty related thereto.  The penal limit of 

this bond shall automatically be increased by the amount of any change order, supplemental 

agreement or amendment which increases the price of the Contract. 

PROVIDED, HOWEVER, that this bond is executed pursuant to Chapter 2253 of the Texas 

Government Code, as amended, and all rights and liabilities on this bond shall be determined in 

accordance with the provisions of such statute, to the same extent as if it were copied at length 

herein.  All notices shall be delivered in writing to the addresses shown below or to addresses 

provided in the Contract Documents. 

The Resident Agent of the Surety in __________County , Texas, for delivery 
 
 Name:________________________________________________ 
 Street:________________________________________________ 
 City, State, ZIP:_________________________________________ 
 
of notice and service of the process is: 
 
For additional information on the above named Surety Company you may contact the Texas  
 
Department of Insurance at (800)578-4677. 

 

[SIGNATURE PAGES TO FOLLOW] 

 

 NOTE:  Performance Bond shall not be prior to the date of Contract. If Resident Agent 
is not a corporation, give a person's name. 
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        Bond No. _______________ 
 
IN WITNESS WHEREOF, the duly authorized representatives of the Principal and the 

Surety have executed this instrument. 
 

SIGNED and SEALED this    day of     , 20 . 

  
__________________________________  

         PRINCIPAL NAME 
 
ATTEST:      By:        
 
       Print Name:       
(Principal) Secretary 
       Title:        
Print Name:     
       Address:       

        
(S E A L)               
 
       Telephone Number:      
       
Witness as to Principal 
 
Print Name:      
 
****************************************************************************** 

An original copy of Power of Attorney shall be attached to Bond by the Attorney-in-Fact. 
 

       
         SURETY NAME 
 
ATTEST:      By:        
 
       Print Name:       
                             Secretary          Attorney in Fact 
 
Print Name:      
       Address:       
(S E A L)              

         
 

       
                Witness as to Surety   Telephone Number:      
 
Print Name: _________________________ 
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         Bond No.     
Approved as to Form: 
 
City of Huntsville, Texas 
 
 
 
By:  ______________________        __ 
             Leonard Schneider  
 
Title:   City Attorney         
  
Date:       

 
 



PART V 
 

GENERAL CONDITIONS (ASCE) 
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SPECIAL CONDITIONS 

 

 

 

1.  GENERAL 

 

The provisions of this section of the specifications shall govern in the event of any conflict between 

them and the “General Conditions of Agreement.” 

 

Titles to divisions and paragraphs in these CONTRACT DOCUMENTS are introduced merely for 

convenience and are not to be taken as a part of the specifications and are, furthermore, not to be 

taken as a correct or complete segregation of the several units of material and labor. No 

responsibility, either direct or implied, is assumed by the ENGINEER for omissions or duplications 

by the CONTRACTOR or his SUBCONTRACTOR, due to real or alleged error in arrangement of 

matter in these CONTRACT DOCUMENTS. 

 

 

2.  OWNER 

 

The word “OWNER” in these specifications shall be understood as referring to the City of 

Huntsville, 1212 Avenue M, Huntsville, Texas 77340. 

 

 

3.  ENGINEER 

 

The word “ENGINEER” in these Specifications shall be understood as referring to the City 

ENGINEER, City of Huntsville or such other Engineer, Supervisor or Inspector as may be 

authorized by said OWNER to act in any particular position. 

 

 

4.  LOCATION AND SCOPE OF WORK 

 

The location and description of work to be performed on this contract consists of furnishing all 

materials and equipment and performing all labor required to construct all improvements as shown 

and specified in the contract documents and plans for the work.  

 

 

5.  PRE-CONSTRUCTION CONFERENCE 

 

Contractor shall attend a pre-construction conference. The Contractor’s representative who will be 

on the job and be responsible for the job shall also attend. 
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6.  PROJECT INFORMATION SIGN 

 

1. At the explicit direction and stated requirement of the City Engineer this/these item(s) shall 

include the construction, painting, erection, maintenance, and removal of project signs for 

the number of signs indicated in the construction documents at the locations specified 

therein.  Upon completion of the project, the signs shall become the property of the 

Contractor.  

 

The sign shall be constructed from 3/4 inch exterior grade plywood with one smooth side or 

City Engineer approved equivalent.  Paint for the sign shall be a commercial grade exterior 

paint that will not show signs of fading during the complete construction period.  If the sign 

fades before completion of the project, the Contractor shall repaint the sign to its original 

quality.  Painting of the sign shall be of professional quality equivalent to commercial sign 

painting.  Mounting posts shall be either redwood or pressure treated pine.  

 

2. Mounting posts shall be buried to the depth indicated on the drawing and hand compacted to 

6 inch lifts.  The sign shall be attached to the mounting posts with 3 bolts per post.  Bolts 

shall be standard grade, minimum 3/8 inch diameter with flat washers on both sides, lock 

washer and double nuts.  Bolts shall be spaced on the sign face between lettering so as not to 

obscure the wording on the sign and shall be as evenly spaced as possible. 

 

3. The project sign(s) shall be in place within 14 calendar days from the date the Owner awards 

the contract and shall remain in place during the entire construction period.  The project 

sign(s) shall be removed within 14 calendar days after the Owner’s acceptance of the project 

improvements. 

 

4. Required Content on Project Information Signs: 

• City name and logo 

• Project name  

• Funding source 

• Project design engineer’s name(s), location, phone number 

• General contractor’s name(s), location, phone number 

• Optional information:  name and/or address of owner, developer, architect, engineer  

       or other contractors on site  

 

5. The signs CANNOT be located within the clear vision or (sight triangle) as depicted in table 

10-2 of the City of Huntsville Development Code. 

 

 

SEE PROJECT SIGN EXAMPLE BELOW 
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7.  TRAFFIC AND ACCESS, WARNING SIGNS, BARRICADES, DETOURS 

 

a.  Traffic and Access  

 

The CONTRACTOR shall provide temporary "No Parking" and all other signs which may be 

deemed necessary for the safe and orderly conduct of vehicular traffic as directed by the ENGINEER 

and as specified herein.  He shall also provide a barricaded area in the parking lane for pedestrian 

traffic during such time as the parkway is unfit to be used for pedestrian traffic. 

 

At such times as driveways are inaccessible due to the CONTRACTOR'S work they shall be blocked 

by two (2) delineators. Driveways that are ramped or planked for temporary access shall be provided 

with a barricade or delineator at each side. The CONTRACTOR shall give 24-hour notice to affected 

property owners prior to blocking any driveway.  

 

The CONTRACTOR shall provide access for refuse collection on the regularly scheduled days.  He 

shall also facilitate or assist in the collection where such work is hampered by his operations.  

          

b.   Street Closures, Detours, Barricades 

 

The CONTRACTOR shall not close any street within the City of Huntsville without first obtaining 

the approval of the ENGINEER.  Barricading, traffic control and detour diagrams shall be submitted 

by the CONTRACTOR as required by the ENGINEER. 

 

The CONTRACTOR shall maintain traffic control and shall provide and install barricades, 

delineators, warning devices and construction signs in accordance with Sections 7.7 land 7.8 of the 

Texas Highway Department "Standard Specifications for Construction of Highways, Streets and 

Bridges", latest edition, and in accordance with the Texas Manual on Uniform Traffic Control 

Devices, latest edition. 

 

The CONTRACTOR shall provide and maintain Class II barricades along excavation edges parallel 

to the flow of traffic at a spacing of twenty-five feet (25').  Class II barricades mounted with flashers 

shall be installed around work areas in parkways.  Class II barricades shall have alternating black 

and reflectorized white (or yellow) stripes at an angle of 45 degrees.  The stripe width shall be four 

to six inches (4" - 6"). 

 

During paving operations barricades may be supplemented with minimum size eighteen-inch (18") 

high traffic cones and delineators such that spacing between barricades and/or cones or delineators is 

no greater than twenty-five feet (25').  At all access points such as intersecting streets, alleys and 

driveways, barricades and/or cones shall be provided at five-foot (5') intervals so as to prevent 

vehicular access to the paving area.  Where access from an intersecting street is prohibited, a "Road 

Closed" sign shall be provided at the nearest prior intersection.  "No Left Turn" signs shall be 

provided wherever required by the ENGINEER. 

 

When one-way access from a side street or alley is permitted, barricades and cones shall be provided 

at five-foot (5') intervals for a distance of fifty feet (50') on either side of the centerline of the 

intersecting street or alley. 
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Should the CONTRACTOR fail to furnish a sufficient number of traffic and/or pedestrian safety 

devices, the City will place such necessary items and the CONTRACTOR shall be liable for the cost 

to the City for providing such devices. 

 

Judgement as to adequate or sufficient barricading shall be that which is adequate or sufficient in the 

opinion of the ENGINEER. 

 

The CONTRACTOR shall relocate, preserve and maintain the visibility of all existing signs within 

the project limits which affect the flow of traffic, as directed by the Engineer.  Any signs which are 

damaged or found to be missing during the course of construction shall be replaced by the 

CONTRACTOR at his expense as directed by the ENGINEER.  All other signs that interfere with 

the course of work and are not necessary for the safe flow of traffic will be removed and replaced by 

the City.  Traffic control signs include Stop Signs, Speed Limit, Parking Restrictions and other 

regulatory signs. 

 

Unless otherwise specified in these documents or on the plans, traffic control and safety 

requirements shall be considered as part of or incidental to all related bid items and the costs therefor 

are to be included in the prices bid for such related items of work 

 

8.  SUBCONTRACTORS 

 

1. The CONTRACTOR may utilize the services of specialty SUBCONTRACTORS on 

 those parts of the WORK which, under normal contracting practices, are performed 

 by specialty SUBCONTRACTORS. 

 

2. The CONTRACTOR shall not award WORK to SUBCONTRACTOR(S); in excess 

 of fifty (50%) percent of the CONTRACT PRICE, without prior written approval of 

 the OWNER. 

 

3. The CONTRACTOR shall be fully responsible to the OWNER for the acts and 

 omissions of his SUBCONTRACTORS, and of persons either directly or indirectly

 employed by them, as he is for the acts and omissions of persons directly employed 

 by him. 

  

4. The CONTRACTOR shall cause appropriate provisions to be inserted in all  

 subcontracts relative to the WORK to bind SUBCONTRACTORS to the 

 CONTRACTOR by the terms of the CONTRACT DOCUMENTS insofar as 

 applicable to the WORK of  SUBCONTRACTORS and to give the CONTRACTOR 

 the same power in regards to terminating any subcontract that the OWNER may 

 exercise over the CONTRACTOR under any provision of the CONTRACT 

 DOCUMENTS. 

 

5. Nothing contained in this CONTRACT shall create any contractual relation between 

 any SUBCONTRACTOR and the OWNER.  
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9.  NON-DISCRIMINATION AND EQUAL EMPLOYMENT OPPORTUNITY 

 

During the performance of this contract, the CONTRACTOR agrees as follows: 

 

(1) The CONTRACTOR will not discriminate against any employee or applicant for 

 employment because of race, religion, sex, color, or national origin.  The 

 CONTRACTOR will take affirmative action to ensure that applicants are employed, 

 and that employees are treated equally during employment, with regard to their race, 

 religion, sex, color, or national origin.  Such action shall include, but not be limited 

 to, the  following:  employment, upgrading, demotion, or transfer; recruitment or 

 recruitment advertising; layoff or termination; rates of pay or other forms of 

 compensation; and selection for training, including apprenticeship. The 

 CONTRACTOR agrees to post in conspicuous places, available to employees and 

 applicants for employment, notices to be provided setting forth the provisions of this 

 nondiscrimination clause. 

 

(2) The CONTRACTOR will, in all solicitations or advertisements for employees placed 

 by or on behalf of the CONTRACTOR, state that all qualified applicants will receive 

 consideration for employment without regard to race, religion, sex, color, or national 

 origin. 

 

10.  WATER FOR CONSTRUCTION 

 

The OWNER shall furnish all water necessary for the completion of the work. All costs associated 

with collecting and transporting of water shall be borne by the CONTRACTOR. 

 

11.  GAS AND ELECTRICITY FOR CONSTRUCTION 

 

The CONTRACTOR is responsible for providing any gas and electrical power for the work. 

 

12. PERMITS 

 

The CONTRACTOR shall procure and pay all permits, licenses and approvals for execution of this 

contract. The OWNER shall issue “NO FEE” permits for all work permitted by it. 

 

13. TEMPORARY SEDIMENT CONTROL FENCE 

 

1. DESCRIPTION - This item shall govern for the materials to be furnished and for the 

installation, maintenance and removal of temporary sediment control fence placed in 

locations as directed by the ENGINEER. This item will be used temporarily during 

construction to control erosion and sedimentation. 
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2. MATERIALS. 

 

1. Fence Description -  The fence shall be a net-reinforced fence, using woven 

geotextile fabric. 

 

2. Fabric - Fabric materials shall meet the requirements of Departmental 

Materials Specification D-9-6230, “Temporary Sediment Control Fence 

Fabric.” 

 

3. Posts -  Posts shall be a minimum of 48" long, essentially straight, and shall 

be wood or steel, unless otherwise shown on the plans.  Softwood posts shall 

be at least 3" in diameter or nominal 2" X 4".  Hardwood posts shall have a 

minimum cross-section of 1.5” X 1.5”.  Steel posts shall be “T” or “L” 

shaped with a minimum weight of 1.3 pounds per linear foot. 

 

4. Net Reinforcement - Net reinforcement shall be galvanized welded wire of a 

minimum 12.5-gauge wire or equal as approved by the ENGINEER with a 

maximum opening size of 2" X 4" and shall be at least 24” wide unless 

otherwise shown on the plans. 

 

5. Staples - Staples used to secure reinforcement and fabric to wood posts shall 

have a crown at least 3/4" wide and legs ½” long. 

 

6. Used Materials - Previously-used materials from other projects, meeting the 

above requirements and when approved by the ENGINEER, may be used.  

Previously used materials from within the project shall be used whenever 

possible. 

 

3. CONSTRUCTION METHODS - The temporary sediment control fence shall be used during 

construction near the downstream perimeter of a disturbed area to intercept sediment from 

sheer flow.  The fence may be incorporated into the erosion control measures used to control 

sediment in areas of higher flow.  The fence installation methods shall be as specified below 

unless otherwise shown on the plans.  The physical alignment and location of the fence shall 

be as shown on the plans or as directed by the ENGINEER. 

 

a) Installation of Posts - Posts shall be embedded to 18” deep, or adequately 

anchored if in rock, with a spacing of 6’ to 8’, and installed on a slight angle 

toward the anticipated run-off source. 

 

b) Fabric Anchoring - Trenches shall be dug along the uphill side of the fence to 

anchor 6" to 8" of fabric.  The trench shall have a minimum cross section of 

6" X 6".  The fabric is against the side of the trench and approximately 2" of 

fabric is across the bottom in the upstream direction.  The trench shall then be 

backfilled and hand tamped as approved by the ENGINEER.  

 

 

 

                                                SC-7



                                                                                                                                         Revised 3/22/2023 

 

c) Fabric Attachment - The reinforcement shall be attached to the end posts, if 

wood, by staples, or if steel, by T-clips or sewn vertical pockets at a 

minimum of four (4) locations.  The reinforcement shall be attached to each 

succeeding post as approved by the ENGINEER.  The ends of successive 

reinforcement sheets or rolls shall be connected at a fence post at least six (6) 

times with hog rings. 

 

  The fabric shall be fastened to the top strand of reinforcement by hog rings 

  or cord at a maximum spacing of 15”. 

 

d) Fabric Splices - Splices shall occur at a fence post and shall have a lap of 6" 

attached in at least six (6) places.  Splices in concentrated flow areas will not 

be permitted. 

 

When removing temporary sediment control fence that is suitable for relocation, the 

CONTRACTOR shall take all necessary measures to maintain the fabric in the best condition. 

 

Requirements for installation of used temporary sediment control fence shall include: 

 

1. Minimal or no visible signs of biodegradation (weak fibers). 

 

2. No excessive patching every 15' to 20'. 

 

3. Posts must not be bent and backing must not have holes. 

 

4. Maintenance - The temporary sediment control fence shall be 

maintained in good condition (including staking, tension anchoring, 

tension adjustments, etc.) by the Contractor.  All necessary work and 

materials to maintain the integrity of the fence, including keeping 

fabric free of accumulated silt, debris, etc., shall be provided until 

earthwork construction and permanent erosion control features are in 

place, and/or the disturbed area has been adequately stabilized.  When 

the Item, “Temporary Erosion, Sedimentation, and Water Pollution 

Prevention and Control”, is in the contract, stabilization shall be as 

described in that specification.  The areas damaged by the removal 

process shall be stabilized by the CONTRACTOR using appropriate 

methods as approved by the ENGINEER.  

 

Torn or punctured fabric shall be repaired by the placement of a patch consisting of an additional 

layer of fabric over the damaged area. The patch shall have a minimum overlap of 1.5' in all 

directions and be securely attached to the repaired fabric. 
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When the accumulated sediment deposit reaches a depth of approximately 0.50 feet it shall be 

removed and disposed of at approved sites in a manner that will not contribute to additional siltation. 

If the structure ceases to function as intended, the ENGINEER may direct that the fence or portions 

thereof be replaced.  Such replacement will be measured for payment. 

                                  

   5. Measurement - Temporary sediment control fence will be measured 

by the foot (meter) of fence, complete in place, measurement being 

made along the centerline of the top of the fence. 

 

   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 price bid for “Temporary Sediment Control 

Fence.”  This price shall be full compensation for furnishing, placing 

and maintenance of the fence (except as shown below); for all 

required trenching, fence posts, fabric and backfill; and for all labor, 

tools, equipment and incidentals necessary to complete the work. 

 

14.  TESTING, INSPECTION AND CONTROL 

 

1. All materials and equipment used in the construction of the PROJECT shall be 

 subject to adequate inspection and testing in accordance with generally accepted 

 standard. 

 

2. The CONTRACTOR shall provide at his expense the necessary testing and 

 inspection services required by the CONTRACT DOCUMENTS, unless otherwise 

 provided. 

 

3. The OWNER shall provide all other inspection and testing service not required of the 

 CONTRACTOR in the CONTRACT DOCUMENTS. 

 

4. If the CONTRACT DOCUMENTS, laws, ordinances, rules, regulations or orders of 

 any public authority having jurisdiction require any WORK to specifically be 

 inspected, tested, or approved by someone other than the CONTRACTOR, the  

 CONTRACTOR will give the ENGINEER timely notice of readiness. The 

 CONTRACTOR will then furnish the ENGINEER the required certificates of 

 inspection, testing or approval. 

 

5. Neither observations by the ENGINEER nor inspections, tests or approvals by 

 persons other than the CONTRACTOR shall relieve the CONTRACTOR from his 

 obligations to perform the WORK in accordance with the requirements of the 

 CONTRACT DOCUMENTS.  
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6. The ENGINEER and his representatives will at all times have access to the work.  In 

 addition, authorized representatives and agents of any participating Federal or State 

 agency shall be permitted to inspect all work, material, payrolls, records of personnel, 

 invoices of materials, and other relevant data and records.  The CONTRACTOR will 

 provide proper facilities for such access and observation of the WORK and also for 

 any inspection, or testing thereof.  

 

7. If any WORK is covered up contrary to the request of the ENGINEER it must, if 

 requested by the ENGINEER, be uncovered for his observation and such cover 

 material replaced at the CONTRACTOR'S expense. 

 

 If any WORK has been covered up which the ENGINEER has not specifically 

 requested to observe prior to its being covered, or if the ENGINEER considers it 

 necessary or advisable hat covered WORK be inspected or tested by others, the 

 CONTRACTOR at the ENGINEER'S request, will uncover, expose or otherwise 

 make available for observation, inspection or testing as the ENGINEER may require, 

 that portion of the WORK in question, furnishing all necessary labor, material, tools, 

 and equipment. If it is found that such WORK is defective, the CONTRACTOR will 

 bear all the expenses of such covering, exposure, observation, inspection and testing 

 and of satisfactory reconstruction. If, however, such WORK is not found to be 

 defective, the CONTRACTOR will be allowed an increase in the CONTRACT 

 PRICE or an extension of the CONTRACT  TIME, or both, directly attributable to 

 such uncovering, exposure, observation, inspection, testing and reconstruction and an 

 appropriate CHANGE ORDER shall be issued. 

 

15.  USE OF PREMISES AND REMOVAL OF DEBRIS -  The contractor expressly undertakes 

at his own expense: 

 

a) to take every precaution against injuries to persons or damage to property; 

 

b) to store his apparatus, materials, supplies and equipment in such orderly fashion at the site  

of the work as will duly interfere with the progress of his work or the work of any other 

contractor;  to place upon the work or any part thereof only such loads as are consistent with 

the safety of that portion of the work; 

 

c) to clean up frequently all refuse, rubbish, scrap materials, and debris caused by his 

operations, to the end that at all times the site of the work shall present a neat, orderly, and 

workmanlike appearance. 

 

d) before final payment to remove all surplus materials, false work, temporary structures, 

including foundations thereof, plant of any description and debris of every nature resulting 

from his operation, and to put the site in a neat, orderly condition;  

 

e) to effect all cutting, fitting or patching of his work required to make the same to conform to 

the plans and specifications and, except with the consent of the Owner's Representative, not 

to cut or otherwise alter the work of any other Contractor. 
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16.  PROTECTION OF TREES, PLANTS AND SHRUBS 

 

The CONTRACTOR shall protect all trees, plants, shrubs and other landscaping which are not 

specifically within the limits of new construction as shown on the project plans. Removals of any 

trees, plants and shrubs within the project limits shall only be at the direction of the ENGINEER or 

OWNER.  

 

17.  LINES AND GRADES 

 

The ENGINEER shall furnish the CONTRACTOR with control hubs for lines and bench marks for 

elevations for the proper prosecution of the work performed under this contract.  The 

CONTRACTOR shall be held responsible for the proper preservation of all benchmarks and stakes.  

If, in the opinion of the ENGINEER, any marks or stakes have been destroyed or carelessly 

disturbed by the CONTRACTOR or his employees, the cost of replacing them may be charged 

against the CONTRACTOR, to be deducted from any money due him under this contract. 

 

The ENGINEER shall be responsible for the construction staking of the work in accordance with the 

plans and shall furnish all labor, materials, equipment and services required for the proper staking of 

the work. 

 

The CONTRACTOR shall install and maintain sufficient batter boards to assure the proper 

performance of the contract and the construction of all items to the required lines and grades; for this 

purpose the CONTRACTOR shall maintain capable personnel on the job at all times.  If, in the 

opinion of the ENGINEER, the CONTRACTOR is not maintaining sufficient batter boards and 

intermediate line and grade stakes for proper prosecution of the work, the ENGINEER shall have the 

authority to stop the construction until such time as the CONTRACTOR provides these items. 

 

The CONTRACTOR must satisfy himself before commencing work as to the correctness and 

meaning of all stakes, measurements, and marks.  No claim will be entertained on account of alleged 

inaccuracies unless the CONTRACTOR notifies the ENGINEER in writing in time for the 

ENGINEER to verify or check such stakes and marks before the work is commenced. 

 

18.  LANDFILL DUMPING REQUIREMENTS FOR CONSTRUCTION CONTRACTORS 

 

(1) All material brought to the landfill will be charged a dumping fee. 

 

(2) Trees, stumps, and large limbs over 4" in diameter must be cut no longer than 4' in 

  length. 

(3) Trees, stumps, and large limbs must be separated from garbage and trash. 

 

(4) Dirt which is attached to the tree stumps must be removed. 

 

(5) Concrete and brick must be separated from garbage and trash. 

 

 

 

 

SC-11 



                                                                                                                                         Revised 3/22/2023 

 

19. ROADWAY REPAIR 

 

Roadway repair shall include cement stabilized backfill and surface course as per City Standards.  

Roadway repair shall be paid by linear foot regardless of trench width. 

 

20.  SOLID WASTE DISPOSAL 

 

Contractor shall be responsible for determining with Fire Chief all allowable burning and under what 

circumstances and conditions said burning will be allowed (if any). 

 

 

21. TCEQ REGULATIONS 

 

The following revisions and regulations are based on the TCEQ Sewage Collection System 

Submittal Application for Plans and Specifications Review as an aid in fulfilling the review 

requirements of TCEQ Chapter 217, titled Design Criteria for Domestic Wastewater Systems. 

 

In case of a conflict between project plans, specifications or addendums for the following priority 

shall control: 

 

1) Addendums 

2) Special Conditions 

3) Project Plans 

4) Project Specifications 

 

 

1. Revise section item 140 “Material Specifications for Sanitary Sewer Manholes” and 

 Item 227, “Construction Specifications for Vault and Manhole Construction” as 

 follows: 

 

ADD: Watertight, size on size resilient connectors conforming to ASTM C-923 shall be utilized in 

connecting pipe to manholes.  The use of brick for adjusting manhole frame and covers to grade is 

prohibited. 

 

Manhole Inverts.  The bottom of the manhole shall be provided with a “U” shaped channel that is as 

much as possible a smooth continuation of the inlet and outlet pipes.  For manholes connected to 

pipes less than 15 inches in diameter the channel depth shall be at least half the largest pipe diameter. 

 For manholes connected to pipes less than 15 to 24 inches in diameter the channel depth shall be at 

least three fourths the largest pipe diameter. For manholes connected to pipes greater than 24 inches 

in diameter the channel depth shall be at least equal to the largest pipe diameter.  In manholes with 

pipes of different sizes, the tops of the pipes shall be placed at the same elevation and flow channels 

in the invert sloped at a minimum of 0.5 inch per foot.  Where sewer lines enter the manhole higher 

than 24 inches above the manhole invert, the invert shall be filleted to prevent solids deposition.  A 

drop pipe should be provided for a sewer entering a manhole more than 24 inches above the invert. 

 

 

SC-12 



                                                                                                                                         Revised 3/22/2023 

 

 

 

ADD: 6" Cement stabilized sand required under all prefabricated manholes with bottoms. 

 

2. Revise item 101 “Material Specifications for Backfill” and item 201 “Construction 

 Specifications for Excavation and Backfill” as follows: 

 

 

ADD: All bedding of pipe shall comply with ASTM D-2321, Class 1B, for materials and 

densification.  A minimum of 4" of bedding is required for all pipe.  All trenches within three (3') 

feet of an existing roadway surface or paved surface shall be backfilled with three sack/cy cement 

stabilized sand backfill. 

 

Bedding Trenching and Backfill: the width of the trench shall be minimized, but shall be ample to 

allow the pipe to be laid and jointed properly and allow the backfill to be placed and compacted as 

needed.  The trench width shall be a minimum of 12 inches greater than the outside diameter of the 

pipe and a maximum of 24 inches greater than the outside diameter of the pipe. Pipes larger than 24 

inch diameter may have greater maximum trench widths upon approval of the ENGINEER.  All 

trench widths shall be strictly adhered to for a depth from pipe flow line to one (1') foot above the 

pipe. 

 

Unauthorized Trench Widths: Where, for any reason, the width of the lower portion of the trench as 

excavated at any point exceeds the maximum permitted, either pipe of adequate design, total 

concrete pipe encasement, or arch concrete encasement as required by loading conditions and as 

determined by the ENGINEER shall be furnished and installed by and at the expense of the 

CONTRACTOR.  The determination of necessary pipe, special embedment, or arch concrete 

encasement shall be based on a pipe strength equal to the minimum three-edge bearing ultimate 

strength stipulated in the governing pipe specifications for the size and kind of pipe involved with a 

safety factor of 6.5.  Trench loading will be based on saturated backfill weighing 120 pounds per 

cubic foot with suitable allowance for truck or other live load where required. 

 

If faults, caverns or subsidence are discovered during construction, the CONTRACTOR shall 

immediately halt construction and notify the ENGINEER.  No construction shall proceed until 

the ENGINEER has evaluated and notified the CONTRACTOR in writing of any changes 

which may be required. 

 

3. Revise specification item 110 “Material Specifications for Sewer Pipe”, as follows: 

 

ADD: Unless otherwise noted, all gravity sewer pipe shall be PVC-SDR 35 with a tensile  

strength of 7000 psi and a cell classification of 12454-B 

 

4. Revise specification item 210.7 “Testing of Gravity Sewer Pipe”, as follows: 
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ADD: 

 

1) Infiltration or Exfiltration Tests.  The total exfiltration as determined by a hydrostatic head 

 test shall not exceed 50 gallons per inch diameter per mile of pipe per 24 hours at a minimum 

 test head of two feet above the crown of the pipe at the upstream manhole.  When pipes are 

 installed below the groundwater level an infiltration test shall be used in lieu of the 

 exfiltration test.  The total infiltration, as determined by a hydrostatic head test, shall not  

 exceed 50 gallons per inch diameter per mile of pipe per 24 hours at a minimum test head of 

 two feet above the crown of the pipe at the upstream manhole, or at least two feet above 

 existing groundwater level, whichever is greater.  For construction within 25-year  flood 

 plain, the infiltration or exfiltration shall not exceed ten gallons per inch diameter per mile of 

 pipe per 24 hours at the same minimum test head.  If the quantity of infiltration or exfiltration 

 exceeds the maximum quantity specified, remedial action shall be undertaken in order to 

 reduce the infiltration or exfiltration to an amount within the limits specified. 

 

 

 Low Pressure Air Test.  The procedure for the low pressure air test shall conform to the 

 procedures described in ASTM C-828, ASTM C-924, ASTM F-1417 or other appropriate 

 procedures, except for testing times.  The test times shall be as outlined in this section.   For 

 sections of pipe less than 36-inch average inside diameter, the following procedure shall 

 apply unless the pipe is to be joint tested. The pipe shall be pressurized to 3.5 psi greater than 

 the pressure exerted by groundwater above the pipe.  Once the pressure is stabilized, the 

 minimum time allowable for the pressure to drop from 3.5 pounds per square inch gauge to 

 2.5 pounds per square inch gauge shall be computed from the following equation: 

 

T = (0.085 x D x K)/Q 

 

   T = time for pressure to drop 1.0 pound per square inch gauge in seconds 

   K = 0.000419 x D x L, but not less than 1.0 

   D = average inside pipe diameter in inches 

   L = length of line of same pipe size being tested, in feet 

Q = rate of loss, 0.0015 cubic feet per minute per square foot internal surface 

shall be used 

 

 Since a K value of less than 1.0 shall not be used, there are minimum testing times for each 

 pipe diameter as follows: 
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Pipe Diameter 

(Inches) 

 
Minimum Time 

(Seconds) 

 
Length for 

Minimum Time 

(Feet) 

 
Time of 

Longer Length 

(Seconds) 
 

6 
 

340 
 

398 
 

0.855 (L) 
 

8 
 

454 
 

298 
 

1.520 (L) 
 

10 
 

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) 
 

27 
 

1530 
 

88 
 

17.309(L) 
 

30 
 

1700 
 

80 
 

21.369(L) 
 

33 
 

1870 
 

72 
 

25.856(L) 

 

 

 The test may be stopped if no pressure loss has occurred during the first 25% of the 

 calculated testing time.  If any pressure loss or leakage has occurred during the first 25% of 

 the testing period, then the test shall continue for the entire test duration as outlined in this 

 subparagraph or until failure.  Lines with a 27-inch average inside diameter and larger may 

 be air tested at each joint.  Pipe greater than 36-inch diameter must be tested for leakage at 

 each joint.  If the joint test is used, a visual inspection of the joint shall be performed 

 immediately after testing.  The pipe is to be pressurized to 3.5 psi greater than the pressure 

 exerted by groundwater above the pipe.  Once the pressure has stabilized, the minimum time 

 allowable for the pressure to drop from 3.5 pounds per square inch gauge to 2.5 pounds per 

 square inch gauge shall be ten seconds. 

 

2) Deflection Testing.  Deflection tests shall be performed on all flexible pipes.  For pipelines 

 with inside diameters less than 27 inches, a rigid mandrel shall be used to measure deflection. 

  For pipelines with an inside diameter 27 inches and greater, a method approved by the 

 ENGINEER shall be used to test for vertical deflections.  Other methods shall provide a 

 precision of two tenths of one percent (0.2%) deflection.  The test shall be conducted after 

 the final backfill has been in place at least 30 days.  No pipe shall exceed a deflection of 

 5.0%.  If a pipe should fail to pass the deflection test, the problem shall be corrected and a 

 second test shall be conducted after the final backfill has been in place an additional 30 days. 

 The tests shall be performed without mechanical pulling devices. 

 

 

 

SC-15 



                                                                                                                                         Revised 3/22/2023 

 

a. Mandrel Sizing.  The rigid mandrel shall have an outside diameter (O.D.) Equal to 

95% of the inside diameter (I.D.) of the pipe.  The inside diameter of the pipe, for  

the purpose of determining the outside diameter of the mandrel, shall be the average 

outside diameter minus two minimum wall thickness for O.D. controlled pipe and the 

average inside diameter for I.D. controlled pipe, all dimensions shall be per 

appropriate standard.  Statistical or other “tolerance packages” shall not be 

considered in mandrel sizing. 

 

 

b. Mandrel Design.  The rigid mandrel shall be constructed of a metal or rigid plastic 

material that can withstand 200 psi without being deformed.  The mandrel shall have 

nine or more “runners” or “legs” as long as the total number of legs is an odd 

number.  The barrel section of the mandrel shall have a length of at least 75% of the 

inside diameter of the pipe.  A proving ring shall be provided and used for each size 

mandrel in use. 

 

c. Method Options.  Adjustable or flexible mandrels are prohibited.  A television 

inspection is not a substitute for the deflection test.  A deflectometer may be 

approved for use on a case-by-case basis.  Mandrels with removable legs or runners 

may be accepted on a case-by-case basis. 

 

Testing: Manholes shall be tested for leakage separately and independently of the wastewater lines 

by hydrostatic exfiltration testing, vacuum testing, or other methods acceptable to the ENGINEER.  

If a manhole fails a leakage test, the manhole must be made water tight and retested.  The maximum 

leakage for hydrostatic testing shall be 0.025 gallons per foot diameter per foot of manhole depth per 

hour.  Alternative test methods must ensure compliance with the above allowable leakage.  

Hydrostatic exfiltration testing shall be performed as follows: all wastewater lines coming into the 

manhole shall be sealed with an internal pipe plug, then the manhole shall be filled with water and 

maintained full for at least one hour.  For concrete manholes a wetting period of 24 hours may be 

used prior to testing in order to allow saturation of the concrete. 

 

5) Revise Item 207.1 “Construction Specifications – General”, as follows: 

 

 ADD Separation Distances: The following rules apply to separation distances between 

 potable water and wastewater treatment plants, and waterlines and sanitary sewers. 

 

6) Waterline/new sewer line separation.  When new sanitary sewers are installed, they shall be 

 installed no closer to waterlines than nine feet in all directions.  Sewers that parallel 

 waterlines must be installed in separate trenches.  Where the nine-foot separation distance 

 cannot be achieved, the following guidelines will apply. 

 

a. Where a sanitary sewer parallels a waterline, the sewer shall be constructed of cast 

iron, ductile iron, or PVC meeting ASTM specifications with a pressure rating for 

both the pipe and joints of 150 psi.  The vertical separation shall be a minimum of 

two feet between outside diameters and the horizontal separation shall be a minimum 

of four feet between outside diameters.  The sewer shall be located below the 

waterline. 
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b. Where a sanitary sewer crosses a waterline, the sewer shall be constructed of cast 

iron, ductile iron, or PVC with a minimum pressure rating of 150 psi, an absolute 

minimum of 6 inches between outside diameters shall be maintained.  In addition, the 

sewer shall be located below the waterline where possible and one length of the 

sewer pipe must be centered on the waterline. 

 

c. Where a sewer crosses under a waterline and the sewer is constructed of ABS truss 

pipe, similar semi-ridged plastic composite pipe, clay pipe, or concrete pipe with 

gasket joints, a stabilized sand (two or more bags of cement per cubic yard of sand) 

for all sections of sewer within nine feet of the waterline. This initial backfill shall be 

from one quarter diameter below the centerline of the pipe to one pipe diameter (but 

not less than 12 inches) above top of the pipe. 

 

  Where a sewer crosses over a waterline, all portions of the sewer within nine feet of 

  the waterline shall be constructed of cast iron, ductile iron, or PVC pipe with a  

  pressure rating of at least 150 psi pressure class pipe at least 18 feet long and two  

  nominal sizes larger than the  new conveyance.  The space around the carrier pipe  

  shall be supported at five feet intervals with spacers or be filled to the springline with 

  washed sand.  The encasement pipe should be centered on the crossing and both ends 

  sealed with cement grout or manufactured seal. 

 

7) Waterline/manhole separation.  Unless sanitary sewer manholes and the connecting sewer 

 can be made watertight and tested for no leakage, they must be installed so as to provide a 

 minimum of nine feet of horizontal clearance from an existing or proposed waterline.  Where 

 the nine-foot separation distance cannot be achieved, a carrier pipe as described in the 

 paragraph above may be used where appropriate. 

 

22.  ADA COMPLIANCE AND CONTRACTOR RESPONSIBILITIES 

 

Contractor is responsible for all ADA/TDLR Compliance and regulations in construction of project 

per the approved plan review set and final inspection performed at Owners Expense.  Five 5% 

retainage will be held until inspection approval has been obtained.   

 

23.  GUARANTY AGAINST DEFECTIVE WORK 

 

The CONTRACTOR shall guarantee all materials and equipment furnished and WORK performed 

for a period of one (1) year from the date of  FINAL COMPLETION unless otherwise called for on 

the plans or specifications. The CONTRACTOR warrants and guarantees for a period of one (1) year 

from the date of FINAL COMPLETION of the system that the completed system is free from all 

defects due to faulty materials or workmanship and the CONTRACTOR shall promptly make such 

corrections as may be necessary by reason of such defects including the repairs of any damage to 

other parts of the system resulting from such defects.  The OWNER will give notice of observed 

defects with reasonable promptness. In the event that the CONTRACTOR should fail to make such 

repairs, adjustments, or other WORK that may be made necessary by such defects, the OWNER may 

do so and charge the CONTRACTOR the cost thereby incurred.  The Performance Bond shall 

remain in full force and effect through the guarantee period. 
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24.  INDEMNIFICATION 

 

The CONTRACTOR agrees to and shall indemnify and hold harmless the OWNER, its officers, 

agents and employees from and against any and all claims, losses damages, causes of action, suits 

and liability of every kind, including all expenses of litigation, court costs, attorney’s fees, for injury 

to or death of any person, or for damage to any property, or for breach of contract, arising out of or 

in connection with the work done by the CONTRACTOR under this agreement. 

 

The CONTRACTOR shall indemnify and hold OWNER harmless from any claims of material 

suppliers, mechanics, laborers, or other subcontractors. 

 

The CONTRACTOR shall indemnify and hold OWNER harmless from any and all injuries to or 

claims of adjacent property owners caused by the CONTRACTOR, its agents, employees, and 

representatives. 

 

25.  PAYMENT RETAINAGE 

 

For partial payments, a retainage amount of five (5) percent will be held until final payment is made 

to the contractor.  
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          "General Decision Number: TX20230091 01/06/2023

Superseded General Decision Number: TX20220091

State: Texas

Construction Type: Heavy

Counties: Anderson, Falls, Freestone, Grimes, Houston, 
Jasper, Lee, Leon, Limestone, Madison, Milam, Newton, Polk, 
Sabine, San Augustine, Shelby, Trinity, Tyler, Walker and 
Washington Counties in Texas.

HEAVY CONSTRUCTION PROJECTS

Note: Contracts subject to the Davis-Bacon Act are generally
required to pay at least the applicable minimum wage rate
required under Executive Order 14026 or Executive Order 13658.
Please note that these Executive Orders apply to covered
contracts entered into by the federal government that are
subject to the Davis-Bacon Act itself, but do not apply to
contracts subject only to the Davis-Bacon Related Acts,
including those set forth at 29 CFR 5.1(a)(2)-(60).

______________________________________________________________
|If the contract is entered    |. Executive Order 14026      |
|into on or after January 30,  |  generally applies to the   |
|2022, or the contract is      |  contract.                  |
|renewed or extended (e.g., an |. The contractor must pay    |
|option is exercised) on or    |  all covered workers at     |
|after January 30, 2022:       |  least $16.20 per hour (or  |
|                              |  the applicable wage rate   |
|                              |  listed on this wage        |
|                              |  determination, if it is    |
|                              |  higher) for all hours      |
|                              |  spent performing on the    |
|                              |  contract in 2023.          |
|______________________________|_____________________________|
|If the contract was awarded on|. Executive Order 13658      |
|or between January 1, 2015 and|  generally applies to the   |
|January 29, 2022, and the     |  contract.                  |
|contract is not renewed or    |. The contractor must pay all|
|extended on or after January  |  covered workers at least   |
|30, 2022:                     |  $12.15 per hour (or the    |
|                              |  applicable wage rate listed|
|                              |  on this wage determination,|
|                              |  if it is higher) for all   |
|                              |  hours spent performing on  |
|                              |  that contract in 2023.     |
|______________________________|_____________________________|

The applicable Executive Order minimum wage rate will be
adjusted annually. If this contract is covered by one of the
Executive Orders and a classification considered necessary for
performance of work on the contract does not appear on this
wage determination, the contractor must still submit a
conformance request.

Additional information on contractor requirements and worker
protections under the Executive Orders is available at
http://www.dol.gov/whd/govcontracts.
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Modification Number     Publication Date
          0              01/06/2023

  SUTX2009-122 04/21/2009

                                  Rates          Fringes

CEMENT MASON/CONCRETE FINISHER...$ 13.00 **          0.00
  
LABORER:  Common or General......$  8.75 **          0.00
  
LABORER:  Pipelayer..............$ 11.25 **          0.00
  
OPERATOR:  Backhoe/Trackhoe......$ 15.89 **          0.00
  
OPERATOR:  Bulldozer.............$ 14.25 **          0.00
  
OPERATOR:  Loader (Front End)....$ 11.52 **          0.00
  
TRUCK DRIVER.....................$ 11.75 **          0.00
----------------------------------------------------------------

WELDERS - Receive rate prescribed for craft performing
operation to which welding is incidental.

================================================================

** Workers in this classification may be entitled to a higher
minimum wage under Executive Order 14026 ($16.20) or 13658
($12.15).  Please see the Note at the top of the wage
determination for more information.

Note: Executive Order (EO) 13706, Establishing Paid Sick Leave
for Federal Contractors applies to all contracts subject to the
Davis-Bacon Act for which the contract is awarded (and any
solicitation was issued) on or after January 1, 2017.  If this
contract is covered by the EO, the contractor must provide
employees with 1 hour of paid sick leave for every 30 hours
they work, up to 56 hours of paid sick leave each year.
Employees must be permitted to use paid sick leave for their
own illness, injury or other health-related needs, including
preventive care; to assist a family member (or person who is
like family to the employee) who is ill, injured, or has other
health-related needs, including preventive care; or for reasons
resulting from, or to assist a family member (or person who is
like family to the employee) who is a victim of, domestic
violence, sexual assault, or stalking.  Additional information
on contractor requirements and worker protections under the EO
is available at
https://www.dol.gov/agencies/whd/government-contracts.

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)).

----------------------------------------------------------------

The body of each wage determination lists the classification
and wage rates that have been found to be prevailing for the
cited type(s) of construction in the area covered by the wage
determination. The classifications are listed in alphabetical
order of ""identifiers"" that indicate whether the particular
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rate is a union rate (current union negotiated rate for local),
a survey rate (weighted average rate) or a union average rate
(weighted union average rate).

Union Rate Identifiers

A four letter classification abbreviation identifier enclosed
in dotted lines beginning with characters other than ""SU"" or
""UAVG"" denotes that the union classification and rate were
prevailing for that classification in the survey. Example:
PLUM0198-005 07/01/2014. PLUM is an abbreviation identifier of
the union which prevailed in the survey for this
classification, which in this example would be Plumbers. 0198
indicates the local union number or district council number
where applicable, i.e., Plumbers Local 0198. The next number,
005 in the example, is an internal number used in processing
the wage determination. 07/01/2014 is the effective date of the
most current negotiated rate, which in this example is July 1,
2014.

Union prevailing wage rates are updated to reflect all rate
changes in the collective bargaining agreement (CBA) governing
this classification and rate.

Survey Rate Identifiers

Classifications listed under the ""SU"" identifier indicate that
no one rate prevailed for this classification in the survey and
the published rate is derived by computing a weighted average
rate based on all the rates reported in the survey for that
classification.  As this weighted average rate includes all
rates reported in the survey, it may include both union and
non-union rates. Example: SULA2012-007 5/13/2014. SU indicates
the rates are survey rates based on a weighted average
calculation of rates and are not majority rates. LA indicates
the State of Louisiana. 2012 is the year of survey on which
these classifications and rates are based. The next number, 007
in the example, is an internal number used in producing the
wage determination. 5/13/2014 indicates the survey completion
date for the classifications and rates under that identifier.

Survey wage rates are not updated and remain in effect until a
new survey is conducted.

Union Average Rate Identifiers

Classification(s) listed under the UAVG identifier indicate
that no single majority rate prevailed for those
classifications; however, 100% of the data reported for the
classifications was union data. EXAMPLE: UAVG-OH-0010
08/29/2014. UAVG indicates that the rate is a weighted union
average rate. OH indicates the state. The next number, 0010 in
the example, is an internal number used in producing the wage
determination. 08/29/2014 indicates the survey completion date
for the classifications and rates under that identifier.

A UAVG rate will be updated once a year, usually in January of
each year, to reflect a weighted average of the current
negotiated/CBA rate of the union locals from which the rate is
based.

----------------------------------------------------------------
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                   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
National Office because National Office has 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.

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.

================================================================

          END OF GENERAL DECISIO"
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LJA Project No. E243-0020  
 
 ITEM 1400 
 
 MEASUREMENT AND PAYMENT 
 
 
MEASUREMENT AND PAYMENT:   It is the intent of the Proposal and of the General and 
Supplementary Conditions that the total bid, as submitted, shall cover all work required by these 
Contract Documents.  All costs in connection with the work, including furnishing of all 
materials, appliances, equipment, chemicals, supplies and appurtenances; providing all 
construction equipment and tools; and performing all necessary labor to fully complete the work 
shall be included in the unit prices in the Proposal.  No item of work that is required by the 
Contract Documents for the proper and successful completion of the Contract will be paid for 
outside of or in addition to the prices submitted to the Proposal.  All work not specifically set 
forth in the Proposal as a pay item shall be considered a subsidiary obligation of the 
Contractor and all costs in connection therewith shall be included in the prices named in 
the Proposal.   
 
The method of measurement and basis of payment shall be as stipulated in the following 
subparagraphs: 
 
BASE BID ITEMS 
 

1. Remove Existing Reinforced Concrete Sidewalk; Bid Item 1: 
 

Measurement shall be “Per Square Yard”. Unit price shall be full compensation for 
excavation, saw-cutting, removal of existing reinforced concrete sidewalk, disposal of 
removed materials off-site, and any incidentals necessary to complete the work. 

 
2. Remove Existing Reinforced Concrete Curb and Gutter; Bid Item 2: 

 
Measurement shall be “Per Linear Foot”. Unit price shall be full compensation for 
excavation, saw-cutting, removal of existing reinforced concrete curb and gutter, disposal 
of removed materials off-site, and any incidentals necessary to complete the work. 

 
3. Remove Existing Asphalt Pavement and Base; Bid Item 3: 

 
Measurement shall be “Per Square Yard”. Unit price shall be full compensation for 
excavation, saw-cutting, removal of existing asphalt pavement and base, disposal of 
removed materials off-site, and any incidentals necessary to complete the work. 

 
4. Remove Existing Asphalt Driveway and Base; Bid Item 4: 

 
Measurement shall be “Per Square Yard”. Unit price shall be full compensation for 
excavation, saw-cutting, removal of existing asphalt driveway and base, disposal of 
removed materials off-site, and any incidentals necessary to complete the work. 
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5. Remove Existing Storm Sewer; Bid Item 5: 
 

Measurement shall be “Per Linear Foot.” The unit price shall be full compensation for the 
removal of drainage culverts, all sizes, all types, disposal of removed materials off-site, 
bypass pumping, trench dewatering, and any incidentals necessary to complete the work. 

 
6. Remove Existing Storm Sewer Junction Box; Bid Item 6: 

 
Measurement shall be “Per Each.” The unit price shall be full compensation for the 
removal of reinforced concrete junction box, disposal of removed materials off-site, 
bypass pumping, trench dewatering, and any incidentals necessary to complete the work. 

 
7. 24-Inch Reinforced Concrete Storm Sewer, ASTM C-76, Class III; Bid Item 7: 

 
Measurement shall be “Per Linear Foot” along centerline of pipe from start to line 
terminus. The unit price shall be full compensation for layout, clearing and grubbing, 
trenching and incidentals thereto, bedding, pipe materials, pipe placement, backfill to 
existing grade, testing, connections, trench backfill, maintenance, clean-up, bypass 
pumping, trench/well point dewatering, and all incidental work required for the complete 
contract not specifically included in another payment item. 

 
8. Reinforced Concrete Junction Box with Manhole Access; Bid Item 8: 

 
Measurement shall be “Per Each.” The unit price shall be full compensation for layout, 
materials, installation of materials necessary, excavation, disposal of waste, seal slabs, 
access manhole frame with solid cover, forming, steel placement, placement of concrete, 
connections to all existing and proposed storm sewer, and appurtenances as shown on the 
Plans and/or Details, embedment and backfill, finish grading, clean-up, bypass pumping 
trench/well point dewatering, and any incidentals necessary to complete the work. 

 
9. Connection of Proposed 24-Inch Reinforced Concrete Pipe Storm Sewer to Existing 

Reinforced Box Culvert; Bid Item 9: 
 

Measurement shall be “Per Each.” The unit price shall be full compensation for layout, 
materials, installation of materials necessary, excavation, disposal of waste, seal slabs, 
forming, steel placement, placement of concrete, connection of proposed storm sewer 
culvert to existing box culvert, and appurtenances as shown on the Plans and/or Details, 
embedment and backfill, finish grading, clean-up, bypass pumping trench/well point 
dewatering, and any incidentals necessary to complete the work. 

 
10. Trench Safety System; Bid Item 10: 

 
Measurement shall be “Per Linear Foot” along the centerline of the pipe without 
deductions for manholes, valves, or fittings from start to line terminus for gravity and/or 
pressure systems for all depths in excess of 5 foot.  The unit price shall be full 
compensation for trench safety system, material construction, maintenance and inspection 
of any shoring related equipment. 
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11. Reinforced Concrete Sidewalk, 4 1/2-Inch Thick, and Base; Bid Item 11: 
 

Measurement shall be “Per Square Yard”. The unit price shall be full compensation for 
furnishing all labor, tools, equipment, and supplies, including layout, adjusting elevation 
of new sidewalk using cement stabilized sand, forming, reinforcement including dowels, 
supply and installation of concrete, joints, trenching and incidentals thereto, temporary 
driveway access, salvaging, transporting, and delivering the material, as required, and any 
incidentals necessary to complete the work. 
 

12. Reinforced Concrete Curb and Gutter; Bid Item 12: 
 

Measurement shall be “Per Linear Foot”. The unit price shall be full compensation for 
furnishing all labor, tools, equipment, and supplies, including layout, adjusting elevation 
of new curb and gutter using cement stabilized sand, forming, reinforcement including 
dowels, supply and installation of concrete, joints, trenching and incidentals thereto, 
temporary driveway access, salvaging, transporting, and delivering the material, as 
required, and any incidentals necessary to complete the work. 
 

13. Reinforced Concrete Gutter; Bid Item 13: 
 

Measurement shall be “Per Linear Foot”. The unit price shall be full compensation for 
furnishing all labor, tools, equipment, and supplies, including layout, adjusting elevation 
of new gutter along driveway using cement stabilized sand, forming, reinforcement 
including dowels, supply and installation of concrete, joints, trenching and incidentals 
thereto, temporary driveway access, salvaging, transporting, and delivering the material, 
as required, and any incidentals necessary to complete the work. 
 

14. Asphalt Surface Restoration; Bid Item 14: 
 

Measurement shall be “Per Square Yard”. Payment shall be for furnishing all materials 
including prime coat, and asphalt base grade-2 PG-64, per TXDOT Item 292, and hot-
mix hot laid surface coarse type ”D” per TXDOT Item 340, required equipment and 
labor. Pavement shall be for repaired areas where removal was required for construction. 
Pavement replacement shall not exceed the areas shown on the plans. Other damaged 
areas shall be repaired at Contractor’s expense. 
 

15. Traffic Control; Bid Item 15: 
 

Measurement is to be “Per Lump Sum”. Payment to be full compensation for all 
necessary permits for flagmen necessary to assist in the unloading of construction 
materials (when and if necessary). The cost shall also include the installation, 
maintenance, and removal of all signs, temporary barricades along driveways, flagmen 
along adjoining streets during construction activities, along with all other appurtenances 
necessary.  
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16. SWPPP; Bid Item 16: 
 

Measurement shall be “Per Lump Sum”.  The unit price shall be full compensation for 
supplying materials, installation of SWPPP, maintenance of SWPPP, and removal of 
SWPPP at the end of construction, finish grading, clean-up, and all incidental work in 
accordance with Best Management Practices.  
 

SUPPLEMENTARY BID ITEMS 
 

17. “Extra” Bank Sand, As Directed by Owner’s Representative; Supplemental Bid Item 17: 
 
 Measurement shall be “Per Cubic Yard”. Payment shall be full compensation for 

supplying all materials to deliver bank sand, labor to place bank sand as directed by the 
Owner’s representative. 

 
18. “Extra” Crushed Limestone Bedding, As Directed by Owner’s Representative; 

Supplemental Bid Item 18: 
 

Measurement shall be “Per Cubic Yard”. Payment shall be full compensation for 
supplying all materials to deliver crushed limestone bedding, labor to place crushed 
limestone bedding as directed by the Owner’s representative. 

 
19. “Extra” Cement Stabilized Sand, 2.0 Sacks per Ton, As Directed by Owner’s 

Representative; Supplemental Bid Item 19: 
 
 Measurement shall be “Per Ton”. Payment shall be full compensation for supplying all 

materials to deliver cement stabilized sand, labor to place cement stabilized sand as 
directed by the Owner’s representative. 

 
20. “Extra” Class A Concrete, As Directed by Owner’s Representative; Supplemental Bid 

Item 20: 
 
 Measurement shall be “Per Cubic Yard”. Payment shall be full compensation for 

supplying all materials to deliver class A concrete, labor to place class A concrete as 
directed by the Owner’s representative. 

 
21. “Extra” Reinforcing Steel, As Directed by Owner’s Representative; Supplemental Bid 

Item 21: 
 
 Measurement shall be “Per Pound”. Payment shall be full compensation for supplying all 

materials to deliver Reinforcing Steel, and labor to place steel as directed by the Owner’s 
representative. 

 
22. “Extra” Turf Establishment, Full Sodding, As Directed by Owner’s Representative; 

Supplemental Bid Item 22: 
 
 Measurement shall be “Per Square Yard”. Payment shall be full compensation for 
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supplying all materials to deliver sodding, labor to place sodding, and water sodding as 
directed by the Owner’s representative. 

 
23. Waterline, Open Cut, As Directed by Owner’s Representative; Supplemental Bid Item 

23: 
 

Measurement shall be “Per Linear Foot” along centerline of pipe without deductions for 
valves and fittings, from start to line terminus.  The unit price shall be full compensation 
for layout, clearing and grubbing, trenching and incidentals thereto, bank sand bedding, 
pipe and mechanical joint fitting materials, steel pipe sections (as applicable), pipe 
placement, tracer wire, thrust blocking and normal backfill to existing grade, testing, 
disinfection, connections, trench backfill, maintenance, clean-up, trench/well point 
dewatering, and any incidentals required to complete the work as directed by the Owner’s 
representative. 

 
24. Gate Valves, As Directed by Owner’s Representative; Supplemental Bid Item 24: 

 
Measurement "Per Each".  Payment includes valve with resilient seats, manual operator 
of type specified, accessories, adjustable valve box, setting, valve blocking, and any 
incidentals required to complete the work as directed by the Owner’s representative. 
 

25. Wet Connections, As Directed by Owner’s Representative; Supplemental Bid Item 25: 
 
Measurement shall be “Per Each”. Unit price shall be full compensation for excavation, 
dewatering, cutting, cleaning, fittings, blocking, appurtenances and any incidentals 
including locating and closing valves necessary for line isolation, and cutting and 
plugging of existing pipes to be abandoned as necessary, and any incidentals required to 
complete the work as directed by the Owner’s representative. 

 
26. Connection of Existing Water Service Line (2-Inch or Less) to New Waterline, As 

Directed by Owner’s Representative; Supplemental Bid Item 26: 
 

Measurement shall be “Per Each”. Payment shall be full payment for tapping of the line 
through service saddle with corporation stop, temporary capping of stop, installing new 
service line, excavating trench for new service, laying new service tubing from service 
line to the new waterline, connecting new service line to the existing service line, brass 
adapters as necessary, backfilling trench, and clean-up. No adjustment in the unit price 
shall be made for varying service line footage. 

 
27. Connection of Existing Water Service Line (4-Inch and Greater) to New Waterline, As 

Directed by Owner’s Representative; Supplemental Bid Item 27: 
 

Measurement shall be “Per Each”. Payment shall be full payment for tapping of the line 
through tapping sleeve and valve or tee with valve, installing new service line, excavating 
trench for new service, laying new piping from service line to the new waterline, 
connecting new service line to the existing service line, adapters as necessary, backfilling 
trench, and clean-up. No adjustment in the unit price shall be made for varying service 
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line footage. 
 

28. Insertion Valves, As Directed by Owner’s Representative; Supplemental Bid Item 28: 
 

Measurement shall be "Per Each".  Payment includes valve with resilient seats, manual 
operator of type specified, accessories, adjustable valve box, setting, concrete collar, and 
incidental work as directed by the Owner’s representative. 
 

29. Remove and Replace Existing Sanitary Sewer, As Directed by Owner’s Representative; 
Supplemental Bid Item 29: 
 

Measurement shall be “Per Linear Foot” along centerline of pipe without deductions for 
valves and fittings, from start to line terminus.  The unit price shall be full compensation 
for layout, clearing and grubbing, trenching and incidentals thereto, sewer flow control 
and bypass pumping, pipe and shielded fernco couplings, pipe placement, cement 
stabilized bedding and backfill to existing grade, surface restoration, testing, disinfection, 
connections, trench backfill, maintenance, clean-up, trench dewatering, control of ground 
water & surface water, and all incidental work required for installation. Unit price bid 
shall also include but not be limited to: removal and replacement (with existing or new) 
of street signs and mailboxes; removal and disposal of existing surface as required 
including full depth saw-cut prior to removal; excavation, hauling and disposal of 
excavated material; bedding and backfill; surface restoration of asphalt and concrete 
pavement/drives, concrete sidewalks, concrete curbs and gutters, and gravel drives; all 
required drilling and doweling into existing concrete curb, sidewalk, and pavement; 
repair of adjacent street, concrete sidewalks, concrete curbs and gutters, or pavement 
structure damage by these operations; and all equipment, labor, materials, tools, 
incidentals, and all appurtenances necessary to complete the replacement. 
 

30. Reinforced Concrete Conflict Manhole with Access Cover, As Directed by Owner’s 
Representative; Supplemental Bid Item 30: 
 

Measurement shall be “Per Each”.  The unit price shall be full compensation for layout, 
clearing and grubbing, trenching and incidentals thereto, sewer flow control and bypass 
pumping, storm sewer manhole, pipe and shielded fernco couplings, pipe placement, 
cement stabilized bedding and backfill to existing grade, surface restoration, testing, 
disinfection, connections, trench backfill, maintenance, clean-up, trench dewatering, 
control of ground water & surface water, and all incidental work required for installation. 
Unit price bid shall also include but not be limited to: removal and replacement (with 
existing or new) of street signs and mailboxes; removal and disposal of existing surface 
as required including full depth saw-cut prior to removal; excavation, hauling and 
disposal of excavated material; bedding and backfill; surface restoration of asphalt and 
concrete pavement/drives, concrete sidewalks, concrete curbs and gutters, and gravel 
drives; all required drilling and doweling into existing concrete curb, sidewalk, and 
pavement; repair of adjacent street, concrete sidewalks, concrete curbs and gutters, or 
pavement structure damage by these operations; and all equipment, labor, materials, 
tools, incidentals, and all appurtenances necessary to complete the replacement. 
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Std.  2/22/96 
Revised 10/29/15 
 
 ITEM 1533 
 
 BARRICADES, SIGNS, AND TRAFFIC HANDLING - NO TCP 
 
       
I. GENERAL 
 

A. Description 
 

This Item shall consist of providing, installing, moving, replacing, maintaining, 
cleaning and removing from the site, all barricades, signs, lights, and all other 
devices for controlling and handling traffic as indicated in the Plans and/or 
Exhibits or as directed by the Engineer. 

 
B. Related Work (if utilized in this project) 

 
1. Item 2221 - Excavation, Trenching and Backfilling for Utilities 

 
2. Item 2600 - Repair of Asphalt Paving 

 
 
II. MATERIALS 
 

All barricades, signs, lights and other types of devices used in this work shall conform to 
details shown in the Plans and/or Exhibits or those indicated in the Texas Manual on 
Uniform Traffic Control Devices (TMUTCD). 

 
 
III. EXECUTION 
 

For this project, a Traffic Control Plan (TCP) has not been established.  Contractor will 
be required to prepare his own TCP and as necessary in coordination with local TxDOT 
office. 

 
If Contractor’s plan is approved by the Engineer, it may be used.  Prior to beginning 
work, the Contractor shall designate in writing a competent person who will be 
responsible and available on the project site or in the immediate area to insure 
compliance with the TCP. 
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Std. 11/16/87 
Revised 10/1/02 
 
 ITEM 1541 
 
 TRENCH SAFETY SYSTEMS   
 
 
I. GENERAL 
 

A. Description:  The Contractor shall comply with the minimum requirements of this 
specification.  Maintenance and inspection of any shoring and related equipment 
shall be the responsibility of the Contractor.  Owner and/or Engineer reserves the 
right to require the Contractor to remove, repair and/or replace any portions of the 
shoring system deemed unsafe but the final responsibility for worker’s safety 
remains with the Contractor. 

 
The Contractor shall determine the safety system needed for the project within the 
minimum requirements of this specification.  For any trench excavation in 
materials other than solid rock, greater than 5 feet in depth, or where shown on 
the Plans and/or Exhibits, the Contractor shall provide a trench safety system.  
The trench safety system shall be in accordance with the appropriate requirements 
established in the Occupational Safety and Health Administration (OSHA), Safety 
and Health Regulations, Part 1926, Sub-part P – “Excavations, Trenching and 
Shoring” (latest edition).  The Contractor’s responsibility shall be to provide a 
safe working place for his employees, and he agrees to hold harmless and defend 
the Owner and/or Engineer against any claim resulting from failure of the trench 
safety system or lack of one. 

 
B. Definitions 

 
1. Angle of Repose:   The greatest angle above the horizontal plane at which 

a material will lie without sliding. 
 

2. Bank:   A mass of soil rising above a digging level. 
 

3. Braces:   The horizontal members of the shoring system whose ends bear 
against the uprights or stringers. 

 
4. Excavation:   Any manmade cavity or depression in the earth’s surface, 

including its sides, walls, or faces, formed by earth removal and producing 
unsupported earth conditions by reasons of the excavation.  If installed 
forms or similar structures increase the depth-to-width relationship, an 
excavation may become a trench. 

5. Hard Compact Soil:   All earth materials not classified as running or 
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unstable. 
 

6. Kickouts:   Accidental release or failure of a shore or brace. 
 

7. Sheet Pile:   A pile, or sheeting, that may form one of a continuous 
interlocking line, or a row of timber, concrete, or steel piles, driven in 
close contact to provide a tight wall to resist the lateral pressure of water, 
adjacent earth, or other materials. 

 
8. Sides, Walls, Faces:   The vertical or inclined earth surfaces formed as a 

result of excavation work. 
 

9. Slope:   The angle with the horizontal at which a particular earth material 
will stand indefinitely without movement. 

 
10. Stringers, Wales:   The horizontal members of a shoring system whose 

sides bear against the uprights or earth. 
 

11. Trench:   A narrow excavation made below the surface of the ground.  In 
general, the depth is greater than the width, but the width of a trench is not 
greater than 15-feet. 

 
12. Trench Jack:   Screw or hydraulic type jacks used as cross bracing in a 

trench shoring system. 
 

13. Trench Shield:   A shoring system composed of steel plates and bracing, 
welded or bolted together, which support the walls or a trench from the 
ground level to the trench bottom and which can be moved along as work 
progresses. 

 
14. Unstable Soil:   Earth material, other than running, that because of its 

nature or the influence of related conditions, cannot be depended upon to 
remain in place without extra support, such as would be furnished by a 
system of shoring. 

 
15. Uprights:   The vertical members of a shoring system. 

 
 
II. MATERIALS 
 

A. Materials used for sheeting, sheet piling, cribbing, bracing, shoring, and 
underpinning shall be in good serviceable condition, and timbers shall be sound, 
free from large or loose knots, and of proper dimensions as called for in the 
OSHA construction standards, Sub-part P, Table P-2.  All materials which are 
found to be defective in any way shall be immediately removed from the job site. 
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 It shall be the responsibility of the Contractor to regularly check all trench safety 
equipment for soundness and adequacy. 

 
B. Steel trench shields shall be constructed of steel plate sides, welded to a steel 

framework.  All shields shall be constructed in order to provide protection 
equivalent to or greater than sheeting or shoring required for the trench.  The 
Contractor shall provide proof of such before using any trench shield.  Adjustable 
jacks may be used in order to adjust the shield to varying trench widths.  An 
access ladder shall be provided at the midpoint.  Pipe or flat steel runners or 
wheels shall be installed under the side walls for ease of movement of the shield 
during trenching operations.  Substantial lifting eyes and/or rings shall be welded 
at proper points for moving of the shield.  For adaptability to deep and shallow 
trenches, the shield may be made with top and bottom sections.  When the sides 
of the trench extend above the top of the shield, a reinforced roof with hatches 
shall be provided.  Forced ventilation shall be provided for fully-enclosed shields. 

 
C. All maintenance of the trench safety equipment shall be the sole responsibility of 

the Contractor. 
 
 
III. EXECUTION 
 

All Contractors shall provide a trench safety system for all trench excavations which 
exceed a depth of 5-feet.  Trench Safety system shall conform to the Occupational  
Safety and Health Administration (OSHA) standards latest revision along with the 
following additions and revisions.  The types of trench safety systems currently allowed 
include shoring, bracing, solid shoring, sloping of the ground, and trench shields.  The 
Contractor may submit an alternative method of trench safety, but may not use such until 
he has submitted to the Owner written approval by a Registered Professional Engineer.  
Should the Contractor decide to slope the sides of the trench, he shall have the angle of 
repose of the soil determined by an approved independent soils testing lab.  Soil core 
samples taken to a depth of at least the depth of the trench shall be taken a minimum of 
every 700-feet.  A minimum of two copies of the results of the lab tests shall be provided 
to the Engineer.  The cost of the tests shall be included in the unit price bid for the trench 
safety system. 

 
A. Each Contractor shall be responsible and liable for his own Trench Safety System, 

including self inspections, whether or not a project representative is present on the 
job site.  The Contractor shall install additional safety equipment if requested to 
do so by the Engineer.  The Engineer’s decision shall be final.  The cost of 
additional trench safety equipment required shall be the responsibility of the 
Contractor. 

B. Before beginning any excavation the Contractor shall make an inspection of the 
job site.  He shall pay special attention to the type of soil or soils in which he will 
be working, any adjacent roads, highways, and railroads, and any previous 
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excavations which may affect the integrity of trench excavations.  All 
underground installations shall be located, including utility lines, pipelines, etc., 
before any excavation begins. 

 
The trench safety system shall be installed in a true horizontal position, be spaced 
vertically and shall be secured to prevent sliding, falling, or kickouts.  The trench 
safety system shall be effective to the bottom of the excavation.  All trenches shall 
be provided with an adequate means of exit at all times with spacings of 25-feet 
or less.  These means of exit shall be anchored in place in order to aid in the event 
a quick exit is necessary.  During trench excavation, the excavated material shall 
be placed a minimum of 2-feet away from the edge of the trench. 

 
C. The Contractor shall make an inspection of all trench excavations.  He shall check 

for any evidence of cave-ins, slides, etc.  If any change in soil conditions or 
failure of the trench is found, the Contractor shall remedy such.  All water shall be 
diverted by suitable means to prevent the entrance of same into any excavation.  
No water shall be allowed to accumulate in any excavation and shall be removed 
as soon as possible. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

  
 

TABLE  P-2 
 
 TRENCH SHORING  -  MINIMUM REQUIREMENTS 
 
 

 
Depth of 
Trench 

 
Kind of Condition of 
Earth 

Size and Spacing of Members 

Uprights Stringers Cross Braces:   Width of Trench Maximum Spacing 

Minimum 
Dimension 

Maximum 
Spacing 

Minimum 
Dimension 

Maximum 
Spacing 

Up to 3 
Feet 

3 to 6 
Feet 

6 to 9 
Feet 

9 to 12 
Feet 

12 to 15 
Feet 

Vertical Horizontal 

Feet  Inches Feet Inches Feet Inches Inches Inches Inches Inches Feet Feet 

5 to 10 Hard, Compact 3x4 or 2x6 6   2x6 4x4 4x6 6x6 6x8 4 6 

 Likely-to-Crack 3x4 or 2x6 3 4x6 4 2x6 4x4 4x6 6x6 6x8 4 6 

  
Soft, Sandy, or Filled 

 
3x4 or 2x6 

Close 
Sheeting 

 
4x6 

 
4 

 
4x4 

 
4x6 

 
6x6 

 
6x8 

 
8x8 

 
4 

 
6 

  
Hydrostatic Pressure 

 
3x4 or 2x6 

Close 
Sheeting 

 
6x8 

 
4 

 
4x4 

 
4x6 

 
6x6 

 
6x8 

 
8x8 

 
4 

 
6 

10 to 15 Hard 3x4 or 2x6 4 4x6 4 4x4 4x6 6x6 6x8 8x8 4 6 

 Likely-to-Crack 3x4 or 2x6 2 4x6 4 4x4 4x6 6x6 6x8 8x8 4 6 
  

Soft, Sandy, or Filled 
 

3x4 or 2x6 
Close 

Sheeting 
 

4x6 
 

4 
 

4x6 
 

6x6 
 

6x8 
 

8x8 
 

8x10 
 

4 
 

6 
  

Hydrostatic Pressure 
 

3x6 
Close 

Sheeting 
 

8x10 
 

4 
 

4x6 
 

6x6 
 

6x8 
 

8x8 
 

8x10 
 

4 
 

6 
 
15 to 20 

 
All Kinds of Conditions 

 
3x6 

Close 
Sheeting 

 
4x12 

 
4 

 
4x12 

 
6x8 

 
8x8 

 
8x10 

 
10x10 

 
4 

 
6 

 
Over 20 

 
All Kinds of Conditions 

 
3x6 

Close 
Sheeting 

 
6x8 

 
4 

 
4x12 

 
8x8 

 
8x10 

 
10x10 

 
10x12 

 
4 

 
6 

 
 Trench jacks may be used in lieu of, or in combination with, cross braces. 
 Shoring is not required in solid rock, hard shale, or hard slag. 
 Where desirable, steel sheet piling and bracing of equal strength may be substituted for wood. 
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Std. 9/26/2016  
 
 

ITEM 1563 
 

CONTROL OF GROUND WATER AND SURFACE WATER 
 
 
I.    GENERAL 
 
 A. Section Includes 
 
  1. Dewatering, depressurizing, draining, and maintaining trenches, shaft 

excavations, structural excavations, and foundation beds in a stable 
condition, and controlling ground water conditions for tunnel excavations. 

 
  2. Protecting work against surface runoff and rising flood waters. 
 
  3. Disposing of removed water. 
 
 B. References 
 
  1. ASTM D 698 – Standard Test Methods for Laboratory Compaction of 

Soils Using Standard Effort (12,400 ft-lb/ft3 (600kN-m/m3)) 
 
  2. Federal Regulations, 29 CFR Part 1926, Standards-Excavation, 

Occupational Safety and Health Administration (OSHA). 
 
  3. Federal Register 40 CFR (Vol. 55, No. 222) Part 122, EPA Administered 

Permit Programs (NPDES), Para.122.26(b)(14) Storm Water Discharge. 
    
 C. Definitions 
 
  1. Ground water control includes both dewatering and depressurization of 

water-bearing soil layers. 
 
   a. Dewatering includes lowering the water table and intercepting 

seepage which would otherwise emerge from slopes or bottoms of 
excavations, or into tunnels and shafts, and disposing of removed 
water.  The intent of dewatering is to increase stability of tunnel 
excavations and excavated slopes; prevent dislocation of material 
from slopes or bottoms of excavations; reduce lateral loads on 
sheeting and bracing; improve excavating and hauling 
characteristics of excavated material; prevent failure or heaving of 
the bottom of excavations; and to provide suitable conditions for 
placement of backfill materials and construction of structures and 
other installations. 
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   b. Depressurization includes reduction in piezometric pressure within 

strata not controlled by dewatering alone, as required to prevent 
failure or heaving of excavation bottom or instability of tunnel 
excavations. 

 
  2. Excavation drainage includes keeping excavations free of surface and 

seepage water. 
 

  3. Surface drainage includes use of temporary drainage ditches and dikes and 
installation of temporary culverts and sump pumps with discharge lines as 
required to protect the Work from any source of surface water.  

 
  4. Equipment and instrumentation for monitoring and control of the ground 

water control system includes piezometers and monitoring wells, and 
devices, such as flow meters, for observing and recording flow rates. 

 
 D. Performance Requirements 
 
  1. Conduct subsurface investigations to identify groundwater conditions and 

to provide parameters for design, installation, and operation of 
groundwater control systems. 

 
  2. Design a ground water control system, compatible with requirements of 

Federal Regulations 29 CFR Part 1926 and Section 1541 - Trench Safety 
Systems, to produce the following results: 

 
   a. Effectively reduce the hydrostatic pressure affecting: 
 
    1. Excavations 
 
    2. Tunnel excavation, face stability or seepage into tunnels.   
 
   b. Develop a substantially dry and stable subgrade for subsequent 

construction operations. 
 
   c. Preclude damage to adjacent properties, buildings, structures, 

utilities, installed facilities, and other work. 
 
   d. Prevent the loss of fines, seepage, boils, quick condition, or 

softening of the foundation strata. 
 
   e. Maintain stability of sides and bottom of excavations. 
 
  3. Provide ground water control systems may include single-stage or 

multiple-stage well point systems, eductor and ejector-type systems, deep 
wells, or combinations of these equipment types.   
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  4. Provide drainage of seepage water and surface water, as well as water 

from any other source entering the excavation.  Excavation drainage may 
include placement of drainage materials, such as crushed stone and filter 
fabric, together with sump pumping. 

 
  5. Provide ditches, berms, pumps and other methods necessary to divert and 

drain surface water from excavation and other work areas. 
 
  6. Locate ground water control and drainage systems so as not to interfere 

with utilities, construction operations, adjacent properties, or adjacent 
water wells. 

 
  7. Assume sole responsibility for ground water control systems and for any 

loss or damage resulting from partial or complete failure of protective 
measures and any settlement or resultant damage caused by the ground 
water control operations.  Modify ground water control systems or 
operations if they cause or threaten to cause damage to new construction, 
existing site improvements, adjacent property, or adjacent water wells, or 
affect potentially contaminated areas.  Repair damage caused by ground 
water control systems or resulting from failure of the system to protect 
property as required. 

 
  8. Provide an adequate number of piezometers installed at the proper 

locations and depths as required to provide meaningful observations of the 
conditions affecting the excavation, adjacent structures, and water wells. 

 
  9. Provide environmental monitoring wells installed at the proper locations 

and depths as required to provide adequate observations of hydrostatic 
conditions and possible contaminant transport from contamination sources 
into the work area or into the ground water control system. 

 
  10. Decommission piezometers and monitoring wells installed during design 

phase studies and left for Contractors monitoring and use. 
 
 
 E. Environmental Requirements 
 
  1. Comply with requirements of agencies having jurisdiction. 
 
  2. Comply with the Texas Commission on Environmental Quality 

regulations and Texas Water Well Drillers Association for development, 
drilling, and abandonment of wells used in dewatering system. 

 
  3. Obtain permit from EPA under the National Pollutant Discharge 

Elimination System (NPDES), for storm water discharge from 
construction sites.  
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  4. Obtain all necessary permits from agencies with control over the use of 

groundwater and matters affecting well installation, water discharge, and 
use of existing storm drains and natural water sources.  Because the 
review and permitting process may be lengthy, take early action to pursue 
and submit for the required approvals. 

 
  5. Monitor ground water discharge for contamination while performing 

pumping in the vicinity of potentially contaminated sites. 
 
 
II. PRODUCTS 
 
 A.  Equipment and Materials 
 
  1. Equipment and materials are at the option of Contractor as necessary to 

achieve desired results for dewatering.  Selected equipment and materials 
are subject to review of the Engineer through submittals required. 

 
  2. Eductors, well points, or deep wells, where used, must be furnished, 

installed and operated by an experienced contractor regularly engaged in 
ground water control system design, installation, and operation. 

 
  3. All equipment must be in good repair and operating order. 
 
  4. Sufficient standby equipment and materials shall be kept available to 

ensure continuous operation, where required. 
 
   
III. EXECUTION 
 
 A.  Ground Water Control 
 
  1. Perform a subsurface investigation by borings as necessary to identify 

water bearing layers, piezometric pressures, and soil parameters for design 
and installation of ground water control systems.  Perform pump tests, if 
necessary to determine the draw down characteristics of the water bearing 
layers.  The results shall be presented in the Ground Water and Surface 
Water Control Plan. 

 
  2. Provide labor, material, equipment, techniques and methods to lower, 

control and handle ground water in a manner compatible with construction 
methods and site conditions.  Monitor effectiveness of the installed system 
and its effect on adjacent property. 

 
  3. Install, operate, and maintain ground water control systems in accordance 

with the Ground Water and Surface Water Control Plan.  Notify Engineer 
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in writing of any changes made to accommodate field conditions and 
changes to the Work.  Provide revised drawings and calculations with such 
notification. 

 
  4. Provide for continuous system operation, including nights, weekends, and 

holidays.  Arrange for appropriate backup if electrical power is primary 
energy source for dewatering system. 

 
  5. Monitor operations to verify that the system lowers ground water 

piezometric levels at a rate required to maintain a dry excavation resulting 
in a stable subgrade for prosecution of subsequent operations. 

 
  6. Where hydrostatic pressures in confined water bearing layers exist below 

excavation, depressurize those zones to eliminate risk of uplift or other 
instability of excavation or installed works.  Allowable piezometric 
elevations shall be defined in the Ground Water and Surface Water 
Control Plan. 

 
  7. Remove ground water control installations. 
 

 a. Remove pumping system components and piping when ground 
water control is no longer required. 

 
   b. Remove piezometers, including piezometers installed during the 

design phase investigations and left for Contractor’s use, upon 
completion of testing, in accordance with applicable specifications. 

 
   c. Remove monitoring wells when directed by the Engineer. 
 

 d. Grout abandoned well and piezometer holes.  Fill piping that is not 
removed with cement-bentonite grout or cement-sand grout. 

 
  8. During backfilling, dewatering may be reduced to maintain water level a 

minimum of 5 feet below prevailing level of backfill.  However, do not 
allow that water level to result in uplift pressures in excess of 80 percent 
of downward pressure produced by weight of structure or backfill in place.  
Do not allow water levels to rise into cement stabilized sand until at least 
48 hour after placement. 

 
  9. Provide a uniform diameter for each pipe drain run constructed for 

dewatering.  Remove pipe drain when it has served its purpose.  If 
removal of pipe is impractical, provide grout connections at 50-foot 
intervals and fill pipe with cement-bentonite grout or cement-sand grout 
when pipe is removed from service. 

 
  10. Extent of construction ground water control for structures with a 

permanent perforated underground drainage system may be reduced, such 
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as for units designed to withstand hydrostatic uplift pressure.  Provide a 
means of draining the affected portion of underground system, including 
standby equipment.  Maintain drainage system during operations and 
remove it when no longer required. 

 
  11. Remove system upon completion of construction or when dewatering and 

control of surface or ground water is no longer required. 
 
  12. Compact backfill to not less than 95 percent of the maximum dry density 

in accordance with ASTM D 698. 
 
  13. Foundation Slab: Maintain saturation line at least 3 feet below lowest 

elevations where concrete is to be placed. Drain foundations in areas 
where concrete is to be placed before placing reinforcing steel. Keep free 
from water for 3 days after concrete is placed. 

 
 B. Requirements for Eductor, Well Points, or Deep Wells 
 
  1. For aboveground piping in ground water control system, include a 12-inch 

minimum length of clear, transparent piping between every eductor well 
or well point and discharge header so that discharge from each installation 
can be visually monitored. 

 
  2. Install sufficient piezometers or monitoring wells to show that all trench or 

shaft excavations in water bearing materials are predrained prior to 
excavation.  Provide separate piezometers for monitoring of dewatering 
and for monitoring of depressurization.  Install piezometers and 
monitoring wells for tunneling as appropriate for Contractor's selected 
method of work. 

 
  3. Install piezometers or monitoring wells not less than one week in advance 

of beginning the associated excavation. 
 
  4. Dewatering may be omitted for portions of underdrains or other 

excavations, but only where auger borings and piezometers or monitoring 
wells show that soil is predrained by an existing system such that the 
criteria of the ground water control plan are satisfied. 

 
  5. Replace installations that produce noticeable amounts of sediments after 

development. 
 
  6. Provide additional ground water control installations, or change the 

methods, in the event that the installations according to the ground water 
control plan does not provide satisfactory results based on the performance 
criteria defined by the plan and by the specification.  

 
 C. Excavation Drainage 
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Contractor may use excavation drainage methods if necessary to achieve well 
drained conditions.  The excavation drainage may consist of a layer of crushed 
stone and filter fabric, and sump pumping in combination with sufficient wells for 
ground water control to maintain stable excavation and backfill conditions. 

 
 D. Maintenance and Observation 
 
  1. Conduct daily maintenance and observation of piezometers or monitoring 

wells while the ground water control installations or excavation drainage 
are operating in an area or seepage into tunnel is occurring.  Keep system 
in good condition. 

 
  2. Replace damaged and destroyed piezometers or monitoring wells with 

new piezometers or wells as necessary to meet observation schedule. 
 
  3. Cut off piezometers or monitoring wells in excavation areas where piping 

is exposed, only as necessary to perform observation as excavation 
proceeds.  Continue to maintain and make observations, as specified. 

 
  4. Remove and grout piezometers inside or outside the excavation area when 

ground water control operations are complete.  Remove and grout 
monitoring wells when directed by the Engineer. 

 
 E. Monitoring and Recording 
 
  1. Monitor and record average flow rate of operation for each deep well, or 

for each wellpoint or eductor header used in dewatering system.  Also 
monitor and record water level and ground water recovery.  These records 
shall be obtained daily until steady conditions are achieved and twice 
weekly thereafter. 

 
  2. Observe and record elevation of water level daily as long as ground water 

control system is in operation, and weekly thereafter until the Work is 
completed or piezometers or wells are removed, except when Engineer 
determines that more frequent monitoring and recording are required.  
Comply with Engineer's direction for increased monitoring and recording 
and take measures as necessary to ensure effective dewatering for intended 
purpose. 

 
 F.  Surface Water Control 
 
  1. Intercept surface water and divert it away from excavations through use of 

dikes, ditches, curb walls, pipes, sumps or other approved means.  The 
requirement includes temporary works required to protect adjoining 
properties from surface drainage caused by construction operations. 
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  2. Divert surface water and seepage water into sumps and pump it into 
drainage channels or storm drains, when approved by agencies having 
jurisdiction.  Provide settling basins when required by such agencies. 

 
 
IV. QUALITY CONTROL 
 
 A. Submittals 
 
  1. Submit a Ground Water and Surface Water Control Plan for review by the 

Engineer prior to start of any field work.  The Plan shall be signed by a 
Professional Engineer registered in the State of Texas.  Submit a plan to 
include the following:  

 
   a. Results of subsurface investigation and description of the extent 

and characteristics of water bearing layers subject to ground water 
control. 

 
   b. Names of equipment suppliers and installation subcontractors. 
 
   c. A description of proposed ground water control systems indicating 

arrangement, location, depth and capacities of system components, 
installation details and criteria, and operation and maintenance 
procedures. 

 
   d. A description of proposed monitoring and control system 

indicating depths and locations of piezometers and monitoring 
wells, monitoring installation details and criteria, type of 
equipment and instrumentation with pertinent data and 
characteristics. 

 
   e. A description of proposed filters including types, sizes, capacities 

and manufacturer's application recommendations. 
 
   f. Design calculations demonstrating adequacy of proposed systems 

for intended applications.  Define potential area of influence of 
ground water control operation near contaminated areas. 

 
   g. Operating requirements, including piezometric control elevations 

for dewatering and depressurization. 
 
   h. Excavation drainage methods including typical drainage layers, 

sump pump application and other necessary means. 
 
   i. Surface water control and drainage installations. 
 
   j. Proposed methods and locations for disposing of removed water. 
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  2. Submit the following records upon completed initial installation: 
 
   a. Installation and development reports for well points, eductors, and 

deep wells. 
 
   b. Installation reports and baseline readings for piezometers and 

monitoring wells. 
 
   c. Baseline analytical test data of water from monitoring wells. 
 
   d. Initial flow rates. 
 
  3. Submit the following records on a weekly basis during operations: 
 
   a. Records of flow rates and piezometric elevations obtained during 

monitoring of dewatering and depressurization. 
 
   b. Maintenance records for ground water control installations, 

piezometers, and monitoring wells. 
 
  4. Submit the following records at end of work.  Decommissioning 

(abandonment) reports for monitoring wells and piezometers installed by 
other during the design phase and left for Contractor's monitoring and use. 
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Std. 10/29/15 
 

ITEM 1578 
 

TRAFFIC PAINT STRIPING 
 
 
I. GENERAL 
 

A. Description 
 

This Item shall govern for the installation of reflectorized traffic paint striping on 
pavement, where the color and width of line shall be as specified on the Plans 
and/or Exhibits. 

 
B. Related Work (if utilized in this project) 

 
1. Item 1533 - Barricades, Signs, and Traffic Handling - No TCP 

 
2. Item 1582 - Traffic Paint 

 
 
II. EXECUTION 
 

A. Description 
 

The Contractor shall use a crew experienced in the work of installing paint 
striping and the necessary traffic control for such operations on the roadway 
surface and shall supply all of the equipment, personnel, traffic control and 
materials necessary for the placement of paint striping as shown on the Plans 
and/or Exhibits or as directed by the Engineer.  All work shall be in accordance 
with the latest edition of the Texas State Department of Highways and Public 
Transportation’s “Manual on Uniform Traffic Control Devices.” 

 
The pavement surface to receive the striping shall be thoroughly cleaned of all 
dirt, organic growth, or other material that will prevent adhesion of the paint to 
the roadway surface. 

 
The striping shall be placed in the proper alignment with guides established on the 
roadway.  Deviation from the alignment established shall not exceed two inches 
and, in addition, the deviation in alignment of the markings being placed shall not 
exceed one inch per 200-feet of roadway, nor shall the deviation be abrupt. 

 
When deemed necessary by the Engineer, the Contractor, at his expense shall 
place any additional pilot markings required to facilitate the placement of the 
permanent markings in the alignment specified.  Any and all additional markings 
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placed on the roadway for alignment purposes shall be temporary in nature and 
shall not establish a permanent marking on the roadway. 

 
Materials used for pilot markings and equipment used to place such markings 
shall be approved by the Engineer.  Paint shall be applied at a rate which will 
yield a wet film thickness of 15 to 20 mils. 

 
Glass reflective spheres for traffic paint shall be applied in accordance with the 
item, Item 1581 - Glass Reflective Spheres for Traffic Paint.  Under no  
circumstances shall the bead application rate be less than 7½ pounds of beads per 
gallon of paint applied to the road surface. 

 
Applied markings shall be protected from traffic until they have dried sufficiently 
so as not to be damaged or tracked by normal traffic movement. 

 
B. Equipment  

 
Paint striping equipment used to place four-inch solid or broken lines shall have a 
capability of an average hourly placement rate of 7,000 linear feet in any five 
consecutive working days of seven hours or more.  The equipment shall be 
capable of applying one 4-inch broken line and either one or two solid lines 
simultaneously. 

 
The equipment shall be equipped with an automatic cut-off device (with manual 
operating capabilities) to provide clean square marking ends and to provide a 
method of applying a broken line in a stripe to gap ratio of 15 to 25.  The 
equipment shall be capable of placing lines of all widths with clean edges and of 
uniform cross- section.  Four-inch lines shall be 4-inch plus or minus c-inch.  
Eight-inch lines shall be 8-inches minimum and 8¼-inches maximum in width. 

 
When necessary, the equipment shall be equipped so with bead dispensers, one 
for each paint spray gun, placed on the equipment so that beads are applied to the 
paint almost instantly as the marking is being placed on the roadway surface.  The 
bead dispensers shall be designed and aligned so that beads are applied uniformly 
to the entire surface of the marking.  The bead dispensers shall be equipped with 
automatic cut-off controls, synchronized with the cut-off of the marking 
equipment. 

 
Paint pots or tanks shall be equipped with an agitator that will keep the paint 
thoroughly mixed and may be either a pressurized or non-pressurized type. 
 
 
 
 

C. Removal 
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When construction operations require the alternation of any pavement marking, 
the contractor shall provide for the covering or complete obliteration of any 
markings to the satisfaction of the Engineer.  Removal of the markings shall leave 
no discernible evidence of the marking having ever been in place.  No direct 
payment shall be made for marking removal. 
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Std. 10/29/15 
 

ITEM 1582 
 

TRAFFIC PAINT 
 
 
I. GENERAL 
 

A. Description 
 

This Item shall govern for the materials composition, manufacture and testing of 
all traffic paint and related materials as covered herein. 

 
B. Intent 

 
The coating design specified has been stipulated by means of carefully controlled 
formulations durability testing methods.  The intent of the Engineer is to procure 
coatings which are identical in all essential respects to the standards of the State 
Department of Highways and Public Transportation; hereafter referred to as 
“Standards.” 

 
Specifications, codes, accepted practices, etc., not specifically listed in these 
specifications are not applicable. 

 
When required, the paint manufacturer shall supply Labor Form LSB-OOOS-4, 
“Material Safety Data Sheet.” 

 
C. Conformance of Finished Products 

 
Coatings shall conform, on a weight basis, to the composition requirements of the 
standard formula.  No variation from the standard formula will be permitted 
except for replace of volatiles lost in processing, or those approved by the 
Engineer.  The finished coatings shall conform with all requirements stipulated 
for each standard formula, and, in addition, shall equal a Wet Standard in 
characteristics such as color, drying, flow, settling, brush ability, can stability, 
hiding, etc. 

 
Film characteristics such as floss, hardness, light permanency, adhesion, etc., shall 
also conform.  When testing for such conformity, the coating shall be applied and 
tested under parallel conditions with the Wet Standard. 

 
The finished product shall be free of skins and foreign materials. 

 
 
D. Inspection, Sampling and Testing 
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All products required to meet these specifications shall be inspection and tested at 
the discretion of the Engineer. 

 
E. Related Work (if utilized in this project) 

 
1. Item 1578 - Traffic Paint Striping 

 
2. Item 1581 - Glass Reflective Spheres For Traffic Paint 

 
 
II. MATERIALS 
 

A. Raw Materials 
 

The exact brands and types of raw materials used in the Wet Standard are listed 
for the purpose of facilitating the selection of parallel material equal not only in 
quality and composition but also in physical and chemical behavior after being 
used in the finished product.  Since evaluation of paint containing questionable 
materials may require sixty days and since meeting delivery schedules is a 
responsibility of the paint manufacturer, he is reminded that he should schedule 
material procurement and paint production to permit him to meet delivery 
commitments.  The final decision as to the equality of materials shall be made by 
the Engineer.  After the Engineer has agreed to the brand names of raw materials 
proposed by the Contractor, no substitutions will be allowed during the 
manufacture prior agreement with the Engineer. 

 
“The Contractor should be aware that it is his responsibility to select raw 
materials that not only meet the individual raw material specifications but will 
also produce coating conforming to the specific formula requirements.” 

 
1. Materials of Foreign Origin:  Because of the limited information available 

on materials manufactured outside the continental limits of the United 
States, the manufacturer is advised to review paragraphs 691.5 and 691.8 
of the specifications when considering the use of materials of foreign 
origin. 

 
2. Materials Required to Meet Federal And ASTM Specifications:   All 

materials required to meet Federal or ASTM specifications must conform 
to the specifications as shown.  Specifications or Amendments of other 
dates will not supersede. 

 
 
 
3. Pigments 
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a. White 
 

1) Pure Titanium Dioxide, Rutile, Non-Chalking, shall meet 
ASTM Specifications D-476, Type II. 

 
2) Lead free zinc Oxide shall meet ASTM Specification D-79 

either American process or French Process. 
 

b. Colored:   Titanium Dioxide, Special, Tutile, Non-Chalking: 
 

Specific Gravity 4.1 + 0.05 
Oil Absorption 18  + 10% Moisture 0.5% max. 
Retained on #325 Mesh 0.1% max. 
TiO2 95% min. 
Fe2O3 2.0  - 3.0% 
PH 6.5  - 7.0 
Ignition Loss 0.34% max. 
Y (luminosity) 42.5  - 45.5 

 
c. Medium Chrome Yellow 

 
Color and Color Characteristics.  The luminance factor of the 
pigment shall be within the limits listed below when tested before 
and after exposure. 

Min. Max. 
Initial 53  59.0 
Final 45 

 
In addition, the allowable change between the initial and final 
luminance factors shall be not more than 9 units. 

 
The initial X, & chromaticity color coordinates of the pigment 
shall be within the rectangle defined by the sets of coordinates 
shown below: 
 
X Y 

 
0.490 0.455 
0.511 0.433 
0.514 0.480 
0.535 0.458 

 
Method of Test:   The pigment shall be tested according to Test 
Method Tex-810-B.  (State Department of Highways & 
Transportation). 
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Color Standard:   National Bureau of Standards, Chromatic 
Standard No. SCH-30. 

 
The formula of the test enamel using the pigment to be tested is as 
follows: 

 
Material Parts by Weight 

 
Color Pigment 54.0 
Long Oil Alkyd 
Resin (1)    31.5 
4% Calcium Drier   0.6 
6% Cobalt Drier   0.3 
Anti-Livering Agent   0.1 
Anti-Skinning Agent   0.2 
Mineral Spirits (2)   13.3  (3) 

 
1) Alkyd Resin Solution meeting Federal Specification 

TT-T-266D, Type 1, Class A, November 17, 1971. 
 

2) Mineral Spirits meeting ASTM D-235, Type IV. 
 

3) The amount of Mineral Spirits may be varied slightly to 
produce the desired grinding consistency. 

 
Number of coats:   Two 

 
d. Inert 

 
1) Talc, Paint-Grade Magnesium Silicate shall meet ASTM 

Specification D-605-69 (Reapproved 1976). 
 

2) Calcium Carbonate 
 
 CaCO3     Min. 97.0% 
 H2O     Max.  0.4% 
 Specific Gravity   2.63 - 2.73 
 Weight Retained on #325 Screen Max.  0.75% 

 
Color:   Equal to material listed in Standard Formula. 
Substitution in a Standard Formula shall not result in a 
viscosity variation greater than 4 KU. 

 
3) Calcined Kaolin (Aluminum Silicate Anhydrous) 

 
Min. % Max. % 
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A12O3 39.6   44.0 
SiO2 51.0   56.5 
Fe2O3    1.0 
TiO2 2.5 
CAO + Mg 0.8 
Na2O + K2O 1.2 
Ignition Loss 1.0 

 
In addition, the X-ray diffraction pattern shall match the 
X-ray diffraction pattern specified by the State Department 
of Highways and Public Transportation. 

 
Materials having color requirements shall be tested 
according to Test Method Tex- 810-B.  (State Department 
of Highways and Public Transportation). 

 
4. Resins 

 
a. Chlorinated Paraffin:   Shall meet Federal Specification 

MIL-C-429C, type I. 
 

b. Chlorinated Rubber:   Shall be similar and equal to the standard 
sample submitted to an independent licensed testing laboratory by 
the manufacturer and approved by the County prior to the award of 
contract for coatings in which the material is proposed for use. 

 
Viscosity @ 25°C (20% solution with Toluol) * 17 - 22 cups. 

 
*Tuluol shall meet ASTM Specification D-362. 

 
Substitution in a Standard Formula shall not result in a viscosity 
variation greater than 4 KU. 
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c. Traffic Paint Alkyd Resin solution 

 
1) General 

 
Type: Pure, drying alkyd 
 
Length: Medium 

 
Type Oil: Soya, linseed or tall.  No mixture of 

two or more oils will be permitted. 
 
Solvent: Toluol, ASTM Specification D-362. 

 
Compatibility: A solution of one part 75% traffic 

alkyd and five parts toluol shall be 
clear. 

 
A solution containing the equivalent of 120 grams of 20 cps 
chlorinated rubber 130 grams of 75% traffic alkyd, 200 
grams of methyl ethyl ketone shall be clear, transparent, 
and show no separation after 24 hours of storage in a ¾ full 
test tube at 80° + 5°  F.  This rubber-alkyd- solvent solution 
shall produce a clear film upon drying. 

 
2) Percent Phthalic Anhydrides   33 to 37 

Percent Oil Acids  48 to 55 
Acid Number, Max.  8.0 
Ash Residue, Max.  0.10% 
Iodine Number of Fatty Acids, Min.  115 
Refractive Index of Fatty Acids, Min. 1.4660 
Percent Resin based on Fatty 
Acids (Tall Oil Alkyds), Max.  1.0 

 
3) 45% Solids Basis * 

 
Color:   Gardner 1953 Standard - 9 max. Drying time: A 
wet film 3 mils thick shall set to touch in not more than 90 
minutes. 

 
Driers:   Based on the resin solids present, add the 
equivalent of 0.06% Cobalt (metal) and 1.0% Lead (metal). 

 
 

*Toluol shall be used to reduce the resin solution of 45% 
solids, and shall meet ASTM Specifications D-362. 
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4) Turbidity:   In addition to the above requirements, the 

Traffic Alkyd Resin shall meet the following % 
Transmittance requirements when tested according to Test 
Method Tex-814-B, utilizing methyl isobutyl ketone as 
primary solvent, and methyl alcohol as precipitating agent. 

 
   % Transmittance Min.  Max. 
    T1  10.0% 
    T2    70.0% 

 
Calculate volume in milliliters of precipitating agent as 
follows: 

 
V1 = 91x 

 
where: V1 = volume of precipitating agent 

required for T1 
 

x = grams of alkyd resin solids 
 

and V2 = 1.398V1 
 

where: V2 = additional volume of 
precipitating agent required for T2 

 
5. Thinners 

 
a. Methyl Ethyl Ketone:   Shall meet ASTM D-740 

 
b. Aromatic Naphtha 

 
1) Appearance:   Clear, free of sediment 

 
2) Color:   Water white 

 
3) Boiling Range:   360° F - 415° F 

 
4) Kauri Butanol Value:   88 minimum 

 
5) Specific Gravity, (25° C):  0.884-0.894 

 
6) Flash Point  °F (TTC) 140 minimum 

 
6. Additives and Chemicals 
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a. Driers:   Shall pass ASTM D600 
 

b. Additives listed below must be similar and equal to the standard 
sample submitted to an independent licensed testing laboratory by 
the manufacturer and approved by the County Engineer prior to the 
award of contract for coatings in which the additive is proposed for 
use: 

 
1) Stabilizer 

 
a) Class A - Thermolite 813, M&T Chemicals, Inc. 

 
b) Class B - Stanclere T-55, Interstab Chemicals, Inc. 

 
2) Treated Bentonite Clay 

 
a) Bentone 34, NL Industries; 

 
b) Claytone 40, Southern Clay Products; 

 
c) Tixoget VP, United Catalyst, Inc. 

 
7. Formula 
 
 a. WPT - 8f White Paint, Traffic   Pounds 
 
  Traffic Alkyd, 75% solids (Tuluol)   130 

 
Chlorinated Rubber, 20 cps, Hercules, 
Parlon S-20      120 

 
Chlorinated Paraffin, Type 1, Hercules, 
Chlorafin 40      75 
 
Titanium Dioxide, Rutile, DuPont, R-900  150 
 
Lead Free zinc Oxide, ASARCO, AXOO33   50 
 
Talc, WC&D 4404     225 

 
Calcium Carbonate, Pure Stone Micro Fill #1 225 
 
Treated Bentonite Clay 5 
 
Stabilizer, Class A 0.4 
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Stabilizer, Class B 0.4 
 
24% Lead Drier 3 
 
6% Cobalt Drier 2 
 
Aromatic Naphtha, SC-150    5 
 
Methyl Ethyl Ketone 280 

 
     1270.80 

 
Grind:   4 minimum, Particles:   8 maximum 
(Test Method Tex-806-B) 

 
Gallon Weight:  ±0.05 of theoretical gallon weight 

 
Consistency:   83 to 97 KU 

 
Skinning:   No skinning within 48 hours (Test  Method Tex-811-B) 
 

b. YPT-8f Yellow Paint, Traffic   Pounds 
 

Traffic Alkyd, 75% Solids (Toluol) 130 
 
Chlorinated Rubber, 20 cps, 1C1 
Alloperene X-20     120 
 
Chlorinated Paraffin, Type 1, 1C1 
Cereclor 42       75 

 
Titanium Dioxide Special, Rutile, 
Benilite Corp, Hitox      35 
 
Lead Fee Zinc Oxide, ASARCO, AXO-33   50 
 
Medium Chrome Yellow, DuPont, Y-469-D  125 
 
Calcium Carbonate, Pure Stone Micro Fill #1 225 
 
Talc, WC&D 4404     225 
Treated Bentonite Clay    5 
 
Stabilizer, Class A     0.4 
 
Stabilizer, Class B     0.4 
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24% Lead Drier     3 
 
6% Cobalt Drier     2 
 
Aromatic Naphtha, SC-150      5 
 
Methyl Ethyl Ketone     285 

 
     1285.80 

 
Grind:   4 minimum, Particles:   8 maximum (Test Method 
Tex-806-B) 

 
Gallon Weight:   ±0.05 lbs. of theoretical gallon weight 

 
Consistency:   83 to 97 KU 

 
Skinning:   No skinning within 48 hours (Test Method Tex-811-B) 

 
 
III. EXECUTION 
 

A. Construction Methods 
 

All traffic paint applications shall meet the following requirements: 
 

1. Traffic paint shall be applied at the rate of one gallon of unthinned paint 
per 105 square feet of surface area. 

 
2. Traffic paint shall be applied with a minimum thickness of 15 mils, 

measured in a wet condition. 
 
3. Paint striping shall be applied and measured to ± ¼-inch of the specified 

widths. 
 

All traffic paint striping not meeting these requirements shall be “touched up” 
and/or completely restriped to these standards and in accordance with the Plans 
and/or Exhibits at no additional cost. 

 
Where traffic buttons exist, the paint shall be applied to the pavement adjacent to, 
but not on the buttons or markers, unless another method is specified. 

 
Word and symbol markings on pavement shall be in accordance with “Pavement 
Work and Symbol Markings” Section of the latest Texas Manual on Uniform 
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Traffic Control Devices of the State Department of Highways and Public 
Transportation. 

 
B. Testing 

 
When required, the Contractor shall pay for and provide to the Engineer, a testing 
report performed by a local testing laboratory designated by the Engineer.  The 
report shall verify that the raw and finished materials to be supplied under this 
contract meet the requirements of this specification. 

 
Rejection, materials and finished products which fail to meet any or all 
requirements of these specifications shall be subject to rejection.  All materials 
and finished products rejected by the Engineer, whether in containers or applied 
to roadway surface shall be removed from the jobsite and replaced with materials 
meeting specifications and requirements and all costs of such removal and 
replacement shall be borne by the Contractor. 
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Std.  1/22/96 
Revised 10/1/02 
 

ITEM 2102 
 

CLEARING AND GRUBBING 
 
 
I. GENERAL 
 

A. Scope:  Clearing and grubbing consists of removal and disposal of trees, stumps, 
brush, roots, vegetation, logs, rubbish, and other objectionable matter along the 
construction route within utility easements, access road easements right-of-way, 
and where designation within the boundaries of the plant site. 

 
B. Measurement and Payment 

 
1. No Separate Payment.  Include cost of work in contract bid prices.  

 
2. The Contractor shall not remove trees 6-inches in diameter or larger, 

unless said tree has been marked for removal. 
 

C. Notification to Engineer:  The Contractor will notify the Engineer at least three 
days before any clearing is begun so that all trees to be removed can be marked. 

 
D. Related Work (if utilized in this project) 

      
  1. Item 2227 - Waste Material Disposal 
 
 
II. MATERIALS 
 

The Contractor shall use equipment and materials necessary to properly complete 
clearing and grubbing. 

 
 
III. EXECUTION 
 

A. Clearing:   Remove all stumps, brush, vegetation, logs, rubbish, and other 
objectionable  matter from designated areas.  Trees to be saved shall be marked 
prior to execution of this Item. 

 
B. Grubbing:   Remove stumps and roots within pavement and foundation sections to 

depth of 2-feet below finish subgrade elevation.  For areas outside pavement and 
foundation sections, remove stumps and roots to depth of 2 feet below finished 
surface of required cross sections. 



 

2102 *** 2/2 

 
C. Preservation:   Protect trees unless designated for removal and those on adjacent 

property. 
 

D. Removing Material:   Unless otherwise specified, cleared and grubbed material 
becomes property of the Contractor, to be removed from the work site or disposed 
of in manner not to damage the Owner.  Burning of cleared and grubbed material 
is not permitted. 
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Std. 2/26/96 
Revised 8/20/15 
         

ITEM 2107 
 

TURF ESTABLISHMENT 
 
 
I. GENERAL 
 

This Item specifies requirements for preparation of the seedbed and planting of turfgrass. 
 
 
II. MATERIALS 
 

A. Seedbed (Top Soil):  Topsoil may be from on-site or imported.  All topsoil shall 
be easily cultivated, relatively free from objectionable material including, gravel, 
large roots, stumps, wood, brush, debris, hard clods, clay balls, hardpan, refuse or 
other deleterious materials, and be of reasonably uniform quality. 

 
1. In the case of on-site or nearby source, topsoil is the surface layer of 

material containing decaying vegetable matter and roots.  It is not 
necessary to strip all soil containing fine hair like roots, only soil 
containing moderate to heavy root mat. 

 
2. Imported topsoil shall satisfy the following property values: 

 
TEST   TEST 
PROPERTY  METHOD UNIT VALUE    

 
a. Soil Reaction  ASTM D4972   pH 6-8   (a) 
b. Passing No. 4 Sieve ASTM D422    % 95-100       (b) 
c. Sand Size, 2.0-0.05 mm ASTM D422    % 10-70         (b) 
d. Silt Size, 0.05-0.005 mm ASTM D422    % 0-40           (b) 
e. Clay Size, <0.005 mm ASTM D422    % 20-50         (b) 
f. Easily Oxidizable  AASHTO T194    % 2.5-10    (b&c) 

Organic Matter 
 

 NOTES: 
 

a) Determine pH by Method A, pH meter.  In the event that the 
imported topsoil does not satisfy the specified pH range, 
Contractor shall achieve the desired pH by applying soil 
amendments as recommended by the certified agronomist’s report 
of soil sample analysis. 

 
b) Dry weight of sample. 
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c) Soil testing company shall identify test method used if different 
than listed. 

 
d) Soil tests will be paid for by Owner. 

 
B. Seed:   Seed shall be applied in accordance with the following: 

 
SEED  PLANTING  PLANT                            PLS RATE 
PLAN             DATES                       SPECIES                               (pounds/acre) 

 
1  October 1  *”KY-31" Tall Fescue       15 

to   Hulled Common Bermuda grass      50 
March 31  *”Gulf” Annual Ryegrass       15 

 Crimson Clover & Inoculant          20 
 

2  April 1   *Foxtail Millet        15 
to   Hulled Common Bermuda grass      60 
Sept. 30 

 
3  April 1   *Foxtail Millet        15 

to   Hulled Common Bermuda grass      60 
Sept. 30  “Pensacola” Bahia grass       15 

 
4  As directed  Hulled Common Bermuda grass      50 

 
5  As directed  Crimson Clover & Inoculant                  20 

 
* - Indicates MAXIMUM APPLICATION RATE ALLOWED. 

 
 NOTES: 

 
a) All planting dates are approximate.  Engineer shall determine Seed 

Plan prior to the start of seeding. 
 

b) Seed Plan 1 shall be used when the average maximum daylight air 
temperature for the preceding two calendar weeks is less than 75 
degrees F. 

 
c) Seeding rate is for “Pure Live Seed (PLS).”  Percentage of purity, 

germination, and dormant seeds, as shown on the seed tag, shall be 
used to determine actual application rate of bulk material to obtain 
required amount of PLS per acre. 

 
Pure Live Seed (PLS) = (% Germination + % Dormant seed) x % Purity. 

 
d) Seed Plans 4 and 5 shall be used only as directed by the Engineer. 
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C. Sod 
 

1. Sod shall consist of live, growing Bermudagrass or “Raleigh” St. 
Augustine grass, as required by the Engineer. 

 
2. Sod shall be dark green and have a healthy vigorous system of dense, 

thickly matted roots throughout the soil of the sod for a minimum depth of 
1-inch (± ¼ inch), excluding top growth and thatch. 

 
3. Sod shall contain no more than 5% noxious weeds and other crop and 

weed contaminants.  Sod shall be free of diseases and harmful insects. 
 

4. Sod shall be cut in uniform panels.  Broken panels or panels with torn or 
uneven ends will not be accepted. 

 
5. Sod panels shall be strong enough to support their own weight and retain 

size and shape when suspended vertically from a firm grasp on the upper 
10% of the panel. 

 
6. Sod shall be harvested, delivered, and installed within a 36 hour period.  

Sod not planted within this time period shall be inspected and approved by 
the Engineer prior to installation. 

 
7. Sod which has been allowed to dry out by exposure to the sun and air is 

unacceptable and shall be rejected. 
 

D. Fertilizer 
 

1. Fertilizer shall be a commercial type conforming to the fertilizer laws in 
effect as regulated by the Texas Department of Agriculture.  A pelleted or 
granulated fertilizer shall be used which has the specified analysis.  The 
guaranteed analysis represents the percent nitrogen (total N),  percent 
water insoluble nitrogen (where applicable), percent phosphate (citrate 
soluble P as P2O5), and percent potash (water soluble K and K2O) 
nutrients as determined by the methods of the Association of Official 
Analytical Chemists. 

 
2. Contractor shall use a complete fertilizer with an analysis ratio of 3:1:2 

(N:P:K), such as 15:5:10, or as directed by the Engineer. 
 
3. Fertilizer shall be applied at a rate of 60 pounds N/acre, which is 400 

pounds/acre of 15:5:10. 
 

4. Fertilizer shall be delivered in bags or containers clearly labeled with 
name and address of the manufacturer, weight, and guaranteed analysis.  
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Bulk fertilizer shall be acceptable if accompanied by an invoice or label 
with the name and address of the manufacturer and guaranteed analysis 
and appropriate means to accurately measure and record weight of 
fertilizer used. 

 
5. Fertilizer shall be in clean, unopened, and undamaged bags. 

 
6. Fertilizer shall not contain objectionable material which may hinder 

proper distribution. 
 

7. Fertilizer shall be dry and free-flowing.  Caked fertilizer will be rejected. 
 
 
III. EXECUTION 
 

A. General 
 

1. Turf establishment shall be performed as soon as practical after 
construction activities, but not later than 21 calendar days.  Long term 
exposure of bare earth will not be permitted.  Engineer may stop work on 
portions, or all, of the project until exposed areas receive the designated 
turf establishment. 

 
2. Work shall not be performed on areas that are so wet that equipment 

operation causes tracking and compaction of the ground, or when the soil 
is in a non-tillable condition. 

 
B. Seedbed 

 
1. Seedbed Installation, Imported 

 
a. Imported Topsoil:  Engineer may direct the Contractor to import 

topsoil if on-site seedbed is of insufficient quantity or quality. 
 

b. Topsoil Delivery, Storage and Handling:  Topsoil shall be 
delivered, stockpiled and handled in such a way as to not 
contaminate the material with other soils or objectionable 
materials. 

 
c. Topsoil Excavation (On-Site):  Contractor shall strip topsoil 

specified on the Plans and/or Exhibits or as directed by the 
Engineer from areas to be excavated or filled and stockpile it for 
use on the final designated area. 
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d. Topsoil Placement 
 

1) Prior to placing topsoil, scarify the subgrade to a minimum 
depth of 4-inches until it is loose and uncompacted to 
provide bonding of topsoil layer to subgrade. 

 
2) Top elevation of topsoil shall be placed at the design finish 

grade elevation shown on the Plans and/or Exhibits. 
 

3) Topsoil shall not be spread when excessively wet or dry. 
 

e. Disposal:  Contractor shall dispose of excess topsoil only after 
approval by the Engineer and in accordance with Item 2227 - 
Waste Material Disposal. 

 
2. Seedbed Preparation, On Site 

 
a. Seedbed is defined as the soil designated to support turf grass 

and/or sod, approximately 6-inches in depth below the design 
surface. 

 
b. Irregularities in finished seedbed surfaces shall be corrected to 

eliminate depressions. 
 

c. Disc, harrow, rake and grade the seedbed until it is free of clods 
and roots. 

 
d. Roots and woody plants over 1-inch diameter shall be removed. 

 
e. Final surface shall be left in a roughened condition.  Imprints from 

the equipment shall be left horizontally on the slope. 
 

f. Surface crusting of the seedbed after rainfall or compaction, but 
prior to turf establishment, shall be broken up by disking, 
harrowing, or raking. 

 
g. For areas receiving sod, grade the seedbed adjacent to existing turf, 

pavement, etc., to permit sod to be flush with adjacent surfaces. 
 

h. Prepared seedbeds shall be protected from damage by pedestrian or 
vehicular traffic. 

 
i. Prepared seedbeds shall be inspected and accepted by the Engineer 

prior to turf establishment. 
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C. Seeding Methods:  Method of planting shall be as noted on the Bid Sheets or 
Plans and/or Exhibits, or as directed by the Engineer. 

 
1. Dry Application 

 
a. Fertilizer shall be spread evenly and uniformly and incorporated 

(disked, raked, or harrowed) into the seedbed prior to seeding. 
 

b. Seeding 
 

1) Plant seed with a broadcast seeder or a culti-packer seeder.  
Grass seed shall be planted no deeper than ¼-inch, and the 
distance between rows shall be 12-inches or less.  
Distribute seed uniformly. 

 
2) Roll the planted seedbed with a culti-packer or rake 

immediately after seeding and prior to applying mulch 
cover. 

 
3) Seed may be broadcast by hand for small areas or areas 

inaccessible to seeding equipment, as approved by the 
Engineer.  Areas seeded by hand shall be rolled or lightly 
compacted, if possible. 

 
c. Mulching 

 
1) Immediately after application of seed, straw or hay mulch 

shall be applied to all seeded areas with a slope steeper than 
6H:1V (Horizontal:Vertical). 

 
2) Straw or hay mulch shall be applied at a rate of 2,500 

pounds (dry weight) per acre. 
 

3) The straw or hay mulch must be secured with hydromulch 
or other approved methods. 

 
a) Hydromulch, consisting of an homogeneous 

aqueous mixture of recycled paper fiber, water, and 
tackifier, shall be applied to achieve a rate of 1,000 
pounds of paper fiber mulch per acre over the straw 
mulch.  Guar gum tackifier shall be applied at a 
minimum rate of 50 pounds (dry weight) per acre. 

 
b) Application rate for other tackifier/soil binder 

compounds shall be in accordance with 
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manufacturer recommendations and approved by 
the Engineer. 

 
d. Watering:  After mulching, water the seedbed until the surface is 

uniformly moist to an approximate depth of ½-inch.  Excessive 
watering pressure or quantity which would cause washing of 
mulch and seed, erosion, or rilling shall not be allowed. 

 
2. Hydroseeding With Mulch 
 

a. Hydroseeding with mulch is the application of an homogeneous 
aqueous mixture of seed, water, fertilizer, dye, wood fiber mulch, 
and tackifier/soil binder to the seedbed. 

 
b. Fertilizer shall be added to the aqueous mixture no more than 30 

minutes prior to application to prevent damage to the seed.  
Fertilizer shall be completely water soluble. 

 
c. Guar gum tackifier shall be applied at a minimum rate of 50 

pounds (dry weight) per acre. 
 

d. Wood fiber mulch shall be applied at a rate of 2,000 pounds (dry 
weight) per acre. 

 
e. Application rate for other tackifier/soil binder compounds shall be 

in accordance with manufacturer’s recommendations and approved 
by the Engineer. 

 
3. Overseeding 

 
a. Overseeding is the application of an homogeneous aqueous 

mixture containing water, seed (per Seed Plan 4 or 5), and fertilizer 
to an area with existing vegetation. 

b. At the direction of the Engineer, site shall be mowed prior to 
overseeding. 

 
c. Soil surface shall be lightly disked no more than 1-inch deep. 

 
d. Fertilizer shall be added to the aqueous mixture no more than 30 

minutes prior to application to prevent damage to the seed.  
Fertilizer shall be completely water soluble. 

 
e. Area shall be rolled with a culti-packer, or lightly harrowed or 

raked to cover seed with a ¼-inch of soil. 
 



 

2107 *** 8/8 

D. Sodding 
 

1. Sod shall be placed in areas as shown on the Plans and/or Exhibits or as 
directed by the Engineer. 

 
2. Fertilizer shall be spread evenly and uniformly and incorporated (disked, 

raked, or harrowed) into the seedbed prior to placing sod. 
 
3. Prepared seedbed shall be lightly watered immediately prior to placing 

sod, as required. 
 

4. Sod panels shall be placed tightly against each other in rows. 
 

5. Lateral joints shall be staggered.  Care shall be exercised to ensure the sod 
is not stretched or overlapped and that all joints are butted tightly with no 
spaces between strips. 

 
6. Tamp or roll the sod to ensure good contact with the seedbed. 

 
7. Lightly water sod during installation to prevent excessive moisture loss. 

 
8. Immediately after installation of sod, remove extraneous clumps of sod or 

soil on sod, rake and wash off plant remnants on sod or adjacent 
pavements. 

 
 
IV. QUALITY ASSURANCE 
 

A. Engineer shall accept turf establishment when specified area is complete with an 
established growth on soil stabilized turf. 

 
B. Contractor shall be responsible for repairing areas damaged until the turf 

establishment is accepted by the Engineer.  Repairs include, but not limited to, 
damage due to erosion, rilling, traffic, or other causes. 

 
C. Contractor shall replace all dead or dying sod panels.  
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Std. 7/1/87 
Revised 10/1/02 
 
 ITEM 2210 
 
 SITE GRADING  
 
 
I. GENERAL 
 

Within limits indicated, or in areas where existing grade is to be altered, strip existing 
topsoil to 6-inch depth, and stockpile in approved areas for subsequent replacement. 
Remove and dispose of all vegetation, roots, and waste materials in an approved manner. 

 
 
II. MATERIALS 
 

A. Site Fill:   Use approved excess excavation or borrow material.  Where necessary 
to borrow material, borrow from approved source, excavate, and clean up borrow 
area.  Material stripped from borrow site not to be reused unless specifically 
designated on Plans and/or Exhibits. 

      
B. Select Fill:   Select fill shall be lean clay to sandy, lean clay soil with a maximum 

liquid limit of 35 and a PI range of 8 to 20 and a minimum of 60 percent passing 
the No. 200 sieve.  Select fill may consist of lime stabilized soils excavated on 
site.  Lime stabilization of 8-inch loose lifts should be performed by blending 25 
pounds of hydrated lime per square yard into each 8-inch loose lift of fill soils. 

 
 
III. EXECUTION 
 

A. Surface Drainage:   Maintain surface drainage on site during construction. 
 

B. Select Fill Under Structures and Roads:   Place select fill in 8-inch maximum 
layers, measured loose, and compact at or near optimum moisture with tamping 
roller (sheepsfoot) pulled with crawler-mounted tractor to within ± 2 percent of 
optimum moisture content AASHTO Standard T-99-74 density.  Fill to be placed 
to subgrade elevation without addition of topsoil.  Where select fill to subgrade 
elevation is less than 6-inches, scarify to a depth of 6-inches and compact as 
specified before. 
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C. Site Fill:   Place approved fill to within 4-inches of finish grade shown on all areas 
not covered by structures or roads in 10-inch maximum layers, measured loose, 
and compact at or near optimum moisture to at least 90 percent ASTM D 698 
density, at or within 3 percent of the optimum moisture content, unless otherwise 
shown on Plans and/or Exhibits. 

 
D. Topsoil:   Place topsoil over all areas within limits shown on Plans and/or 

Exhibits.  After construction has been substantially complete and site fill made, 
grade site 4-inches lower than finished grade on all unpaved areas, clear ground 
surface of all foreign materials, then place 4-inches of topsoil to bring site to 
smooth finished grade indicated. 

 
E. Waste:   Waste stripped materials from within limits indicated.  Spread waste 

material over designated area, dress by blading, and slope to provide drainage. 
 

F. Final Clean-Up:   Level washes, ruts, depressions, and mounts to give areas 
smooth finish. 
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Std. 1/16/89 
Revised 6/12/17 
 

ITEM 2221 
 

EXCAVATION, TRENCHING AND BACKFILLING FOR UTILITIES 
 
 
I. GENERAL 
 

A. Scope:  This specification covers excavation and trenching work and shall include 
the necessary pavement removal and preparation of the site, removal and disposal 
of all debris, excavation, and trenching as required, handling, storage 
transportation, and disposal of all excavated material, all necessary sheeting, 
shoring, and protection work, preparation of sub-grades, pumping and dewatering 
as necessary or required, protection of adjacent property, backfilling, pipe 
embedment, pipe abandonment, backfill, maintenance, and other appurtenant 
work for the installation of underground utilities. 

 
B. Related Work (if utilized in this project) 

 
1. Item 2555 – Water Piping 

 
2. Item 2560 – Sanitary Sewers 

 
3. Item 2600 – Repair of Asphalt Paving 

 
4. Item 15061 – Steel Piping and Fittings 

 
5. Item 15062 – Ductile Iron Pipe and Fittings 

 
6. Item 15064 – Plastic Piping and Fittings (4-Inches or Smaller) 

 
C. Existing Utilities:  The Plans and/or Exhibits show the approximate location of all 

known underground utilities, foreign pipe lines and structures.  No guarantee is 
made that all such obstructions have been found and located, unknown lines may 
be encountered.  The trench shall be excavated well ahead of the pipe laying 
operations to expose underground utilities, foreign pipe lines and structures.  The 
Contractor shall employ skilled operators and proceed with caution at all times.  
Upon encountering such an obstruction the Contractor shall immediately notify 
the Engineer and the Owner.  If the encounter results in damage of the nature that 
may endanger the public, he shall take such emergency measures as appropriate to 
notify the affected public, and to mitigate the danger.  If the obstruction conflicts 
with the proposed work, he shall stop work until directions are given by the 
Engineer.  Avoid damage to utilities and foreign pipe lines throughout all 
operations. 
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D. Pavement Protection:  All tracked construction equipment shall have tracks fitted 
with suitable pads to minimize damage to pavement.  Those not so fitted may be 
driven across pavement surfaces only when suitable planking or mats are 
interposed between track and pavement, or when pavement is protected by 
suitable layer of earth.  All construction operations shall be conducted so to 
minimize damage to pavement other than that scheduled for removal.  All such 
damage shall be repaired by the Contractor restoring damaged areas to as near 
original condition as practical. 

 
E. Blasting will not be permitted without specific written approval from the 

Engineer. 
 
 
II. MATERIALS 
 

A. Earth Backfill (EF):  Where no other backfill is specified, use suitable soils from 
the excavation as backfill material.  Bedding and backfill material shall be free of 
roots, trash, mud balls and conform to the following limits for deleterious 
materials: 

 
1. Clay Lumps:   Less than 0.5 percent when tested in accordance with 

ASTM C142. 
 

2. Lightweight Pieces:   Less than 5 percent when tested in accordance with 
ASTM C123. 

 
3. Organic Impurities:   No color darker than standard color when tested in 

accordance with ASTM C40. 
 

B. Sand Backfill (BS):  Where sand backfill is required, Contractor may select, 
unless specified on Plans and/or Exhibits, sand backfill depending upon 
availability from the following: 

 
1. Bank Run Sand:   Durable bank run sand classified as SP, SW, or SM by 

the Unified Soil Classification System (ASTM D2487) meeting the 
following requirements: 

 
a. Less than 15 percent passing the number 200 sieve when tested in 

accordance with ASTM C136. 
 

b. Material passing the number 40 sieve shall meet the following 
requirements when tested in accordance with ASTM D4318: 

 
1) Liquid limit not exceeding 25. 

 
2) Plasticity index not exceeding 7. 
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2. Concrete Sand:   Natural sand, manufactured sand, or a combination of 

natural and manufactured sand conforming to the requirements of ASTM 
C33 and graded within the following limits when tested in accordance 
with ASTM C136:       

 

Sieve Percent Passing 

 3/8 inch  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 

 
 

3. Gem Sand:   Sand conforming to the requirements of ASTM C33 for 
course aggregates specified for number 8 size and graded within the 
following limits when tested in accordance with ASTM C136: 

 
 Sieve  Percent Passing 
 3/8 inch  95 to 100 
 ¼ inch  60 to 80 
 No. 4  15 to 40 
 No. 10  0 to 5 

  
 
C. Select Fill (ES):  Select fill shall be lean clay to sandy, lean clay soil with a 

maximum liquid limit of 35 and a PI range of 8 to 20 and minimum of 60 percent 
passing the No. 200 sieve.  Select fill may consist of lime stabilized soils 
excavated on site.  Lime stabilization of 8-inch loose lifts should be performed by 
blending 25 pounds of hydrated lime per square yard into each 8-inch loose lift of 
fill soils. 
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D. Aggregate Bedding (AB):  Where aggregate bedding is required, Contractor may 
select, unless specified on Plans and/or Exhibits, aggregate bedding for trench 
stabilization or backfill depending on availability from the following: 

 
1. Pea Gravel:   Durable particles composed of small, smooth, rounded 

stones or pebbles and graded within the following limits when tested in 
accordance with ASTM C136: 

 
 Sieve  Percent Passing 
 ½ inch  100 
 3/8 inch  85 to 100 
 No. 4  10 to 30 
 No. 8  0 to 10 
 No. 16  0 to 5 

 
2. Crushed Aggregates:   All crushed aggregates consist of durable particles 

obtained from an approved source and meeting the following 
requirements: 

 
a. All materials of one product delivered for the same construction 

activity from a single source. 
 

b. Non-plastic fines 
 

c. Los Angeles abrasion test wear not exceeding 40 percent when 
tested in accordance with ASTM C131. 

 
d. Gradations, as determined in accordance with Tex-110-E. 

 
  
 Sieve 

 Percent Passing by Weight for Pipe Embedment 
 By Ranges of Nominal Pipe Sizes 

  >15"  15" - 8"  <8" 
 1"  95 - 100  100  - 
 ¾"  60 - 90  90 - 100  100 
 ½"  25 - 60  -  90 - 100 
 3/8"  -  20 - 55  40 - 70 
 No. 4  0 - 5  0 - 10  0 - 15 
 No. 8  -  0 - 5  0 - 5 
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e. Crushed Stone:   Produced from oversize quarried aggregate, sized 
by crushing from a naturally occurring single source.  Crushed 
gravel or uncrushed gravel are not acceptable material for utility 
embedment. 

 
f. Crushed Concrete:   Crushed concrete is an acceptable substitute 

for crushed stone as utility backfill.  Gradation and quality control 
test requirements are the same as crushed stone.  Provide crushed 
concrete produced from normal weight concrete of uniform 
quality; containing particles of aggregate and cement material, free 
from other substances such as asphalt, base course material, 
reinforcing steel fragments, soil, debris, or deteriorated concrete 
fragments. 

       
E. Cement Stabilized Backfill 

 
1. Cement stabilized sand shall be used for backfill and bedding as called for 

on the Plans and/or Exhibits or as directed by the Engineer. 
 

2. Cement shall consist of Type I portland cement conforming to ASTM 
C150. 

 
3. Sand shall be clean, durable sand containing not more than the following: 

 
a. Deleterious Materials 

 
1) Clay lumps, ASTM C142; less than 0.5 percent 

 
2) Lightweight pieces, ASTM C123; less than 5.0 percent 

 
3) Organic impurities, ASTM C40; shall not show a color 

darker than the standard color. 
 

b. Plasticity index shall be six (6) or less when tested in accordance 
with ASTM D4318. 

 
4. Water shall be potable, free of oils, acids, alkalis, organic matter or other 

deleterious substances. 
 

5. Sand-cement mixture product shall consist of the proper percentage of 
cement per cubic yard or per ton of sand with sufficient water to hydrate 
the cement. 

 
6. Mix in a pug mill using not less than 2 sacks of cement per ton of mixture 

with sufficient water to hydrate the cement. 
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III. EXECUTION 
 

A. Preparation 
 

1. Any clearing and grubbing required shall have been performed pursuant to 
the appropriate Item. 

 
2. Where concrete or asphalt pavement is to be cut; true saw cuts defining 

the area to be removed shall have been made (a parallel pavement joint 
may be used as one boundary), and the pavement broken into pieces 
suitable for handling by excavating equipment. 

 
3. Layout staking of the utility line shall have been made with adequate 

definition of alignment and grade of the particular portion to be laid. 
 

4. Utility line materials (Pipe and fittings, conduits, etc.) shall be on site prior 
to excavation for its placement. 

 
5. Bedding materials and any special backfill material shall be on site, or 

delivery arrangements definitely made with a reliable source. 
 

6. Any permits pertinent to work to be performed are to be on site.  All 
required notifications shall have been made and any special inspection 
forces on site or proper and arrangement therefore made. 

 
B. Excavation 

 
1. The trench for the utility line or appurtenance shall be excavated on the 

given alignment to the grade indicated on Plans and/or Exhibits, minimum 
cover requirements and construction to govern.  Trench sides shall be as 
near vertical as practical considering wall stability and need for safety.  
From the bottom of the trench to the top at the proposed pipe, the wall 
shall be near vertical with slopes, if any, above this level.  Where 
conditions require, vertical wall shall be shored or sheeted and braced.  It 
is the Contractor’s responsibility to fully comply with all OSHA safety 
requirements.  Sheeting or sheet piling to be employed if necessary for 
trench wall stability. 

 
2. Excavated material suitable for backfilling to be piled as far as practical 

from edge of ditch, to increase soil stability and allow working room for 
pipe-laying operations.  Excess material is to be removed from the trench 
bank as soon as practical.  Excess is to belong to Contractor and 
disposition is his responsibility.  Placement of excavated material on 
adjacent private property without written consent of Owner is prohibited.  
The written consent shall specifically absolve the Owner and Engineer of 
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any liability in regard to such placement.  Excavation material may be 
placed in existing drainage ditches subject to the following restrictions: 

 
a. Bypass piping is to be provided. 
 
b. Standing water in such ditch to be removed. 

 
c. Rain does not appear to be imminent. 

 
d. Ability is to be demonstrated that the earth can be removed in a 

short time if rain does occur during the day, including access for   
earth-moving equipment. 

 
e. All such earth is to be removed before the working day is over and 

the drainage capacity of the ditch fully restored.  Sidewalks are not 
to be blocked with earth unless approved substitute passage and 
access is provided. 

 
3. Where trenches are scheduled to be partly or totally in the drainage ditch, 

the requirements given in the preceding paragraph shall apply.   Work 
shall not be undertaken when rain is threatening.  Should rain threaten 
during the work day, the drainage capacity of the ditch shall be 
immediately restored and maintained, and the trench backfilled.  Full 
drainage capacity shall be restored at the end of each working day.  Any 
liabilities resulting from drainage obstructions created by construction 
operations shall occur solely to the Contractor. 

 
C. Trench Water 

 
1. Where practical, ground surfaces shall be graded or diked to prevent the 

entry of surface water into the open trench. 
 
2. Ground water entering the open trench from the walls and from a firm 

bottom in small quantities is to be promptly removed by trench pumps.  
Multiple pumps in good operating order shall be kept on the excavation 
site for such purposes at all times.  Under such trench conditions, the 
rough excavation grades to drain to the pumps prior to under-bedding 
placement, with suitable screening to exclude sand from pump suction.  
Other methods may be employed by the Contractor to achieve the required 
results.  The water level shall be maintained below the pipe invert until 
full compaction of the pipe bedding can be and is accomplished. 

 
3. In the event that trench pumps are unable to maintain the required level, 

or, if the water entry is from the bottom of the excavation in such 
quantities as to make the bottom unstable, or, from the sides in such 
quantities as to make the walls unstable, then the Contractor shall provide 
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and operate an effective well point system to dewater the trench to the 
required pipe laying conditions. 

 
4. Water removed from trenches, from drainage ditches and by well points 

shall be conveyed to the Owner’s drainage system (pipe or ditch) and not 
discharged upon the roadway, sidewalk or private property in such a 
manner as not to create damages or public nuisance. 

 
5. Dewatering or well point systems shall be placed and operated so as to 

minimize inconvenience and annoyance to public, mechanical equipment 
shall be housed or shielded to minimize noise; engines are to be provided 
with efficient noise mufflers.  Points and headers shall not block 
pedestrian and vehicular access to adjacent property.  Location of 
pumping units to be chosen for minimum disturbance.  Site to be promptly 
restored to original condition after point removal. 

 
D. Pipe Embedment, General:  Pipe materials, handling and joining, cable and utility 

appurtenances are covered in other sections of these specifications.  These work 
elements are to be closely coordinated with the trench excavation, trench backfill, 
and with embedment placement. 

 
E. Pipe Embedment:   Concrete Steel Cylinder, Corrugated Metal Pipe, Reinforced 

Concrete Pipe, Cast Iron, Ductile Iron, Vitrified Clay, PVC Pipe, Reinforced 
Plastic Mortar, Steel. 

 
1. After trenching to rough grade, and trench water removal arrangements 

are made, the prescribed underbedment, using the dry material of type 
specified (stabilized sand, bank sand, etc.) and minimum depth shown on 
details this Item and/or specified herein, is to be placed across the width of 
the trench and approximately to the grade of the bottom of the pipe, with 
bell hole left open and additional material on sides.  Additional dry, loose 
material is to be placed in uniformly spaced amounts along pipe (clearing 
sling points, if any, and bell holes) sufficient to support lower quadrant of 
pipe barrel for 30 percent or more of its length.  The pipe is to be lowered 
into the trench, aligned, positioned so spigot end is just outside bell and 
lowered against sand.  It is to be checked for vertical alignment of spigot 
vs. bell and for gradient.  The length is to be worked into true alignment 
and gradient by “bumping”, and/or adding or removing underbedment 
material, so pipe is uniformly supported, under its own weight, for the 
lower quadrant for not less than 80 percent of its length.  The pipe piece is 
then to be moved horizontally (axially) to make up joint, and additional 
underbedment material promptly worked under the pipe and tamped to 
provide support for its lower 1/3 for its entire length.  Joint is to be 
checked for make-up, and exterior protection placement commenced.  
Pipe bedding material placement to continue, and pipe shall be solidly 
anchored against axial movement before next joint is made-up.  
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Remaining bedding and backfill placing to continue until complete.  
Trench water not to be allowed to rise appreciably until bedding level is 
above spring line of pipe. 

 
2. Bedding placement on sides and top to be in layers of 8-inch maximum 

thickness and mechanically compacted.  Placement shall be made on both 
sides of pipe in such a manner that pipe is not moved horizontally or 
vertically by placement or compaction. 

 
3. Bank sand placement on sides and top to be in layers of 8-inch maximum 

thickness and mechanically compacted to not less than 90% of Texas State 
Department of Highways and Public Transportation test method TEX-113-
E within ± 3 percent of optimum moisture content.  Placement shall be 
made on both sides of pipe in such a manner that pipe is not moved 
horizontally or vertically by placement or compaction. 

 
F. Pipe Embedment, 3-Inches and Smaller Water Lines:   Small diameter pipe lines 

not shown to be on a specific grade may be laid on 2-inch loose fill in ditch 
bottom, and stabilized with loose materials placed sides and top to cover pipe not 
less than 6-inches, then backfilled. 

 
G. Backfill (Normal, Select or Regular) 

 
1. Where excavation has been by ladder or wheel trenchers, or: 

 
2. Where excavation by other types of equipment has resulted in clods not 

larger than 10-inches in largest dimension, and where excavated materials 
have been separated into “suitable” and “non-suitable”, the surface 
excavated material (or select imported substitute material) may be pushed 
into the trench in layers not thicker than 12-inches and compacted.  Where 
excavation has resulted in large clods: 

 
a. The clods are to be removed from the trench area and select 

imported material substituted therefor, or 
 

b. The clods are to be reduced to not greater than allowed above, and 
adequate finer material sufficient to fill voids between large clods 
provided.  Highly-organic excavated material is to be considered 
“unsuitable” and excluded from the backfill. 

 
3. Each layer of the backfill is to be mechanically compacted, to densities per 

ASTM D698 (standard proctor) within ± 3 percent of optimum moisture 
content.  Reopen trenches inadequately compacted and recompact. 

 
4. Backfill shall be hand placed and compacted under lines crossing the 

trench, steep slopes, valves, valve boxes, service connections, manholes, 
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inlets and other appurtenances and specials. 
5. Any trench settlement to be promptly filled, all trenches to be given final 

dressing immediately after settlement. 
 

6. Final clean-up to follow backfill operation within 48 hours of construction 
or earlier if directed by the Engineer. 

 
H. Backfill (Under Roadways and Driveways) 

 
1. Where utility line excavation is open cut across a roadway or driveway, 

the backfill from top of bedding to bottom of future pavement restoration 
to be made with cement stabilized sand.  The material is to be fresh 
(mixed not more than 3 hours before final placement).  It is to be placed in 
layers not exceeding 10-inches depth (loose measure) and mechanically 
compacted from the bottom to top to minimum density not less than 95 
percent of optimum, ASTM D698. 

 
2. The surface of the material is to be dampened and covered with 

polyethylene or otherwise prevented from drying, for 72 hours.  Wood 
bridges or steel plates shall be positioned to permit vehicular traffic, with 
the remaining portion barricaded for the curing period.  After 3 days, the 
space for future surfacing may be temporarily filled with limestone until 
pavement restoration is begun and/or restoration undertaken immediately. 

 
I. Crossing Existing Utility and Foreign Lines 

 
1. Where existing utility or pipe lines are found crossing the route of the 

proposed utility line and are one “main” diameter or more above the 
proposed utility on undisturbed soil, the Contractor shall “jump” the 
crossing main with the excavating machinery, leaving a minimum of 1 
foot of undisturbed area on each side of the crossing pipe.  An opening for 
the proposed utility is to be tunneled under the crossing pipe line, and the 
proposed utility carefully threaded through.  The crossing line is to be 
protected from damage at all times.  In the event the undisturbed soil is 
found to be unstable, or if the Engineer decides support is required 
because of the nature or configuration of the pipe, the Contractor shall: 

 
a. Excavate down to the crossing line; 

 
b. Provide a temporary strong-back support; and/or 

 
c. Provide a reinforced concrete cradle across trench adequately 

supported to carry crossing pipe and backfill. 
 

2. Where existing utilities or pipe lines are encountered in grade, subject to 
the approval of the Engineer and conditions of paragraph 1 above, the 
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Contractor shall: 
 

a. Adjust the grade of the proposed utility to clear the existing utility. 
b. Remove and replace the existing utility in a manner shown on the 

Plans and/or Exhibits or as approved by the Owner of the existing 
utility. 

 
J. Removing and Replacing Culverts:  Where it is necessary to remove culverts in 

order to install the proposed utility, the Contractor may at his option: 
 

1. Remove and waste the existing pipe, replacing with new, equivalent pipe, 
or, 

 
2. Salvage existing pipe in good condition and relay.  New pipe shall be 

substituted for damaged pipe at the Contractor’s expense.  The re-laid 
culvert shall be of the same length, same depth, same location as original, 
and in no way inferior to the original.  No extra pay will be allowed for 
replacement of damaged culvert pipe whether or not was caused by 
Contractor. 

 
K. Miscellaneous Precautions, Restoration of Damages 
 

1. Contractor shall at all times be vigilant in observing overhead electric 
power and communication equipment. 

 
2. Damage to overhanging tree limbs shall also be avoided. 

 
3. Damage to pavement curbing is to be avoided.  If such are damaged, the 

damaged section from joint shall be removed and replaced with curb of 
like material, dimension, texture and finish. 

 
L. Test for Displacement of Sewers:  After the trench has been backfilled to 2-feet 

above the pipe and tamped as specified, check the alignment as follows.  Flash a 
light through the sewer between manholes.  Use a flashlight or reflect sunlight 
with a mirror.  If the illuminated interior of the pipe line shows poor alignment, 
pipe displacement, or other defects, remedy them satisfactorily. 

         
M. Deflection Test of Thermoplastic Pipe (PVC, etc.):  Deflection test shall not be 

performed before 30 days have passed after backfill (installation), but must occur 
prior to final acceptance.  All thermoplastic lines shall be tested by pulling a 
mandrel or approved deflectometer through the line.  All sections indicating five 
percent (5%) deflection or more shall be removed, reinstalled, and retested for 
leakage and deflection.  A drawing of a typical testing mandrel follows. 
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IV: PIPE ABANDONMENT 
 

A. Description:  This specification shall govern all work and materials 
required for grouting abandoned utility lines. 

 
B. Materials: 

 
1. Raw Soil:  Soil shall be typical clayey soil of the area.  It shall be 

from the project site or other approved source not suspected of 
being contaminated.  The soil shall have a  Plasticity Index over 15 
and a Liquid Limit not to exceed 65. 

 
2. Lime:  Lime shall be hydrated lime, calcium hydroxide, in 

accordance with AASHTO M 216. 
 

3. Water:  Water shall be potable. 
 

C. Construction Methods: 
 

1. Mix Design:  The following is given as a typical mix design for 
trial mix.  The mix design is based on damp soil with initial water 
content of about 15%.  The proportions of soil and lime shall not 
be altered.  The Contractor shall determine the amount of water to 
be added as required to produce a mix at its liquid limit. 
 
a. Trial Mix Design: 

 
Damp Soil   1,000 lb. 
Lime         50 lb. 
Water (Approximate)       48 gal. 
 

Consistency shall be checked with liquid limit apparatus. 
 

2. Placement:  The Contractor shall grout abandoned lines as 
indicated on the drawings.  Temporary pumping and venting ports 
shall be placed as required to provide complete filling of the 
abandoned line and proper placement of the grout.  If segregation 
or “sand packing” is experienced during pumping, the Contractor 
shall reduce water content of mix or obtain other soil source, as 
required.  Any damage resulting from pumping operation shall be 
repaired at the Contractor’s expense. 
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D. Measurement & Payment: 

 
Unless indicated otherwise in the Proposal, Grouting Abandoned Utility 
Lines shall be measured by the linear foot.  Payment shall include all 
equipment, materials and incidentals required to mix, transport, and place 
the grout and restore surface at pump ports. 
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Std.  1/22/96 
Revised 10/1/02 
 
 ITEM 2224 
  
 ENCASING, AUGERING, AND TUNNELING    
 
 
I. GENERAL 
 

A. Scope 
 

1. This section provides for furnishing pipe and installing it by means of 
encasing, augering, or tunneling, as shown on the Plans and/or Exhibits 
and described in this specification.  Areas where encasing, augering, or 
tunneling pipe is needed are shown on the plan. 

 
2. Work performed under this item shall be completed the same day work is 

begun. 
 

B. Submittals 
 

1. Jacking:   Furnish, for review, a plan showing the proposed method of 
operation.  Include the design for the jacking head, the jacking support or 
back stop, the arrangement and position of jacks, pipe heads and other 
elements, complete, and in assembled position.  Review of the plan does 
not relieve the Contractor of responsibility for obtaining the specified 
result.  Jacking allowed for encasement pipe only. 

 
2. Furnish wall thickness and schedule of encasement pipe to be used for 

review. 
 

3. Tunneling:   Submit proposed liner method for review.  The Contractor 
remains responsible for the adequacy of the lining method. 

 
C. Related Work (if utilized in this project) 

 
1. Item 2221 - Excavation, Trenching and Backfilling for Utilities 

 
2. Item 2227 - Waste Material Disposal 

 
 
II. MATERIALS 
 

A. Use encasement pipe of size shown on Plans and/or Exhibits. 
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B. Use carrier pipe of size shown on Plans and/or Exhibits. 
 
 
III. EXECUTION 
 

A. Jacking 
 

1. If the grade of the pipe at the jacking end is below ground, excavate 
suitable pits or trenches for jacking and for placing the end joints of pipes.  
Obtain approval for the pit location.  Securely sheet and brace any end 
trenches cut into the sides of the embankment or beyond, to prevent earth 
caving. 

 
2. Install pipe required under railroad embankments or roads so as not to 

interfere with traffic or weaken the structure.  Furnish and maintain 
barricades and lights to safeguard traffic until the backfill is complete.  
Then remove safety items from the site. 

 
3. Provide heavy duty jacks suitable for forcing the pipe through the 

embankment.  Apply even operating pressure.  Provide a suitable jacking 
head, usually timber, and suitable bracing between jacks and jacking head.  
This assures uniform pressure on the perimeter.  Provide a suitable jacking 
frame or back stop.  

 
4. Set the pipe to be jacked on guides properly braced together to support the 

pipe section and direct it in the proper line and grade.  Line up the jacking 
assembly with the direction and grade of the pipe. 

 
5. Excavate embankment material just ahead of the pipe, and remove it 

through the pipe.  Then force the pipe through the embankment with jacks, 
into the space thus provided. 

 
6. Excavate beneath the pipe to conform to contour and grade for at least 1/3 

of its circumference.  A 2-inch maximum clearance above the pipe shall 
taper to zero at the point where the excavation conforms to the contour of 
the pipe.  

 
7. Extend the excavation not more than 2-feet beyond the end of the pipe.  

This limit may be decreased, as permitted by the character of the material 
being excavated. 

 
8. Jack the pipe from the low or downstream end.  The final position of the 

pipe may vary only 1-inch in 100-feet, laterally or vertically.  Such 
variation must be regular and in only one direction.  The final grade of the 
flow line must be in the direction indicated by the Plans and/or Exhibits. 
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9. A cutting edge of steel plate may be installed around the head end of the 
pipe.  It may extend a short distance beyond the end of the pipe.  Angles or 
lugs are permitted inside the cutting edge to prevent its slipping back onto 
the pipe. 

 
10. Once jacking is begun, the operation must continue without interruption, 

insofar as practicable, to prevent the pipe from becoming firmly set in the 
embankment. 

 
11. Remove and replace without additional cost, any pipe damaged in jacking 

operations. 
 

12. Backfill pits or trenches which have been excavated to aid jacking 
operations, just as soon as the jacking is complete. 

 
B. Augering 

 
1. Provide a pit for boring equipment and workmen.  Obtain approval for the 

location of the pit.  Excavate the pit and install shoring.  Securely sheet 
and brace the pit to prevent earth caving. 

 
2. First, bore a 2-inch pilot hole the entire length of the crossing.  From the 

opposite end, check it for line and grade.  The pilot hole will be the 
centerline for the larger diameter hole to be bored. 

 
3. Bore the large diameter hole by mechanical means.  Place excavated 

material near the top of the working pit and dispose of it as required.  Use 
water or other fluids in boring only to lubricate cuttings.  Jetting will not 
be permitted. 

 
4. In unconsolidated soil formations, use a gel-forming colloidal drilling 

fluid containing at least 10 percent of high-grade carefully processed 
bentonite.  The fluid will help to consolidate the cuttings of the bit, seal 
the hole walls, and later lubricate the removal of cuttings and the 
installation of the pipe immediately thereafter. 

 
5. The final position of the pipe may vary only 1-inch in 100-feet, laterally or 

vertically.  Such variation must be regular and in only one direction.  
Remedy overcutting of more than 1-inch by pressure grouting the entire 
length of the installation. 

 
C. Tunneling 

 
1. Tunneling is permissible when soil conditions, pipe size, or the use of 

monolithic sewer would make tunneling preferable to jacking or boring, or 
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where the Plans and/or Exhibits call for tunneling. 
 

2. Provide a pit for tunneling equipment and workmen.  Obtain approval for 
the location of the pit.  Excavate pit and install shoring.  Securely sheet 
and brace the pit to prevent earth caving. 

 
3. Line the tunnel with steel strong enough to support the overburden. 

 
4. Pressure grout or mud jacket the space between the liner plate and the 

limits of the excavation. 
 

5. Space access holes for placing concrete no more than 10-feet apart. 
 

D. Encasement 
 

1. Auger or jacking shall be performed for encasement pipe as specified 
above. 

 
2. Steel encasement pipe shall be of size and schedule shown and be installed 

with a full weld completely around the diameter of each successive joint 
of encasement pipe. 

 
3. Concrete or corrugated metal encasement pipe shall have approved joints. 

 
4. Encasement operations shall be completed the same day operations begin. 
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Std. 1/22/96 
Revised 10/1/02 
 

ITEM 2227 
 

WASTE MATERIAL DISPOSAL 
 
 
I. GENERAL  
 

A. Scope:  Waste material disposal consist of disposal of trees, stumps, logs, brush, 
roots, grass, vegetation, humus, rubbish and other objectionable matter from 
operations such as clearing and grubbing, excavation, grading and sanitary sewer 
cleaning.  Unless otherwise specified, the Contractor is responsible for removal 
and disposal of waste material. 

 
B. Payment:  No separate payment will be made.  Include cost of work in contract 

bid prices. 
 

C. Related Work (if utilized in this project) 
 

1. Item 2102 - Clearing and Grubbing 
 

2. Item 2221 - Excavation, Trenching and Backfilling for Utilities 
 
 
II. MATERIALS 
 

Specific materials are not required.  Use equipment and materials necessary to properly 
complete disposal of waste materials. 

 
 
III. EXECUTION 
 

Disposal Area:  Waste materials must be removed from the work site and disposed of in a 
manner not to damage the Owner or other persons.  All waste materials become the 
property of the Contractor. 
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LJA Project No. E243-0020 
 

ITEM 2230 
 

ROADWAY EXCAVATION 
 
 
I. GENERAL 
 

This Item consists of required excavation within the limits of the roadway:  the removal 
and proper utilization or disposal of all excavate materials; and the constructing, shaping, 
and finishing of all earthwork on the entire length of roadway, in conformity with the 
required lines, grades, and typical cross sections and in accordance with specification 
requirements herein outlined. 

 
 
II. EXECUTION 
 

Construction Methods 
 

All roadway excavation and construction shall be performed as specified herein and the 
completed roadway shall conform to the established alignment, grades and cross sections. 

 
All suitable excavated materials shall be utilized, insofar as practicable, in constructing 
the required roadway sections or in uniformly widening embankments, flattening slopes, 
etc., as directed by the Engineer.  Unsuitable material encountered below subgrade 
elevation in roadway cuts, when declared “Waste” by the Engineer, shall be replaced 
with material from the roadway excavation or with other suitable material as directed by 
the Engineer. 

 
“Waste” will not be permitted unless specifically indicated on Plans and/or Exhibits or 
required by written order of the Engineer.  During construction the roadbed and ditches 
shall be maintained in a condition to insure proper drainage at all times.  Ditches and 
channels shall be so constructed and maintained to avoid damage to the roadway section. 

 
Excess base material shall be stockpiled at a location designated by the Engineer. 
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Std. 3/21/89 
Revised 10/1/02 
 

ITEM 2245 
 

LIME-STABILIZED SUBGRADE 
 
 
I. GENERAL 
 

Consists of treating subgrade by pulverizing, adding lime, mixing, and compacting to 
required lines, grades, and cross-sections.  Applies to natural ground, cuts, embankments, 
or existing pavement sections. 

 
 
II. MATERIALS 
 

A. Type A - Hydrated Lime:   To conform to requirements of the Texas Department of 
Transportation Standard Specifications for Construction of Highways, Streets and 
Bridges, 1993 Edition, Item 264. 

 
B. Type B - Commercial Lime Slurry:   To conform to requirements of Texas 

Department of Transportation Standard Specifications for Construction of 
Highways, Streets and Bridges, 1993 Edition, Item 264. 

 
 
III. EXECUTION 
 

A. Preparation:  Properly prepare subgrade prior to beginning lime treatment.  Scarify 
or excavate to depth shown.  Provide machine that will cut and scarify to indicated 
depth.  Unstable material below indicated depth to be corrected by proper 
compaction.  Distribute lime uniformly over subgrade at required rate.  Do not 
place lime that cannot completely receive first mixing during same working day. 

 
B. Placing:   Place lime by either one of the following methods: 

 
1. Dry Placing:   Place lime using approved spreader or by bag distribution.  

Do not spread with maintainer or motor grader.  Do not place lime during 
windy or other adverse weather conditions.  Sprinkle until proper moisture 
content has been secured. 

 
2. Slurry Placing:   Mix Lime with water in trucks and place, using approved 

distributor.  Make successive passes over measured section of roadway until 
proper lime and moisture content has been secured.  Furnish truck with 
approved agitator which will keep lime and water uniformly mixed.  Do not 
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change grade of slurry without prior approval. 
 

C. Mixing:  Mixing procedure to be the same for either “dry placing” or “slurry 
placing.”  Obtain uniform mixture and moisture content. 

 
1. First Mixing:   Thoroughly mix soil and lime to required depth, using 

approved pulver-type road mixer.  Mix until homogeneous, friable mixture 
of lime and soil is obtained, free of clods or lumps.  Add proper moisture 
and cure from 1 to 2 days as required.  Keep moist during curing period. 

 
2. Final Mixing:   Uniform mix, after proper curing, using approved pulver-

type road mixer.  All clods or lumps to be reduced in size by pulverization 
methods.  When all nonslaking aggregates (sound or firm particles) retained 
on No. 4 sieve are removed, remainder of material to meet following 
requirements when tested dry by laboratory sieves: 

 
Percent 

 
Minimum Passing 1¾-Inch Sieve    100 
Minimum Passing No. 4 Sieve    60 

 
Hydrated lime exposed to open air for period of 6 hours or more, or to 
excessive loss due to washing or blowing between time of application and 
mixing, will not be accepted for payment. 

 
D. Compaction:  Begin compaction immediately after final mixing.  Provide optimum 

moisture during compaction.  Begin at bottom and compact, using approved tamping 
rollers, until entire required depth is uniformly compacted.  Compact treated material 
in such matter that it will not be mixed with underlying subgrade material.  All 
irregularities or weak spots to be corrected immediately by replacing material and 
recompacting.  Maintain surface in smooth condition until base course is placed.  
Acquire density of at least 95 percent of maximum dry density at optimum moisture 
content of treated material as determined by AASHTO Standard Method T-99-74 
Density.  Use approved pneumatic-type roller for final surface rolling.  Moist-cure 
completed subgrade section for minimum of 4 days before placing pavement. 

 
 
IV. QUALITY ASSURANCE 
 

A. Store lime in weatherproof containers, bins or buildings.  Protect lime from any 
dampness or moisture. 

 
B. Weigh lime furnished in trucks on approved scales. 

 
C. Lime furnished in bags to bear manufacturer’s certified weight. 
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Std. 7/28/2022 
Revised 7/28/2022 
 
 ITEM 2500 
 
 STORM SEWERS 
 
 
I. GENERAL 
 

A. Scope 
 

The work to be performed under the specifications shall consist of the furnishing 
and installation of pipe sewer mains, laterals, stubs, and leads for storm sewer 
inlets. The type or types of pipe to be furnished and installed under the contract 
will conform to the type or types designated on the Plans and/or Exhibits and as 
set out on the bid proposal sheet. 

 
B. Related Work (if utilized in this project) 

 
Site Work 

 
1. Item 2102 - Clearing and Grubbing 

 
2. Item 2221 - Excavation, Trenching and Backfilling for Utilities 

 
3. Item 2224 - Encasing, Augering and Tunneling Pipe 

 
4. Item 2227 - Waste Material Disposal 

 
C. Measurement and Payment 

 
See Item 1400 - Measurement and Payment 

 
 
II. MATERIALS  
 

A. Reinforced Concrete Pipe: Provide reinforced concrete pipe which conforms with 
ASTM C-76, of size and class shown or, with the following additional 
requirements. For circular pipe with elliptical reinforcing, apply a readily visible 
stripe at least 12-inches long painted or otherwise applied on the inside and 
outside of the pipe at each end so that when the pipe is laid in the proper position 
the line will be at the center of the top of the pipe. 
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B. Non-Reinforced Concrete Pipe: Provide non-reinforced concrete pipe which 
conforms to ASTM C-14 of size and class specified. 

 
C. Corrugated Metal Pipe: Provide corrugated metal pipe fabricated from corrugated 

sheet metals which shall comply with the requirements of AASHTO Designation: 
M36.  The minimum gauge number of the galvanized sheet shall be as 
designated on the Plans and/or Exhibits. 

 
Where specified, the pipe shall be coated inside and out with a bituminous coating 
which shall be 99.5 percent form thickness of 0.05-inch, measured on the crest of 
the corrugations; shall adhere to the metal tenaciously; shall not chip off in 
handling; and shall protect the pipe from deterioration as evidenced by samples 
prepared therefrom successfully meeting the Shock Test and Flow Test. 

 
D. Pipe Joints: Unless otherwise specified, joints in non-reinforced concrete pipe, 

reinforced concrete pipe, and clay sewer pipe shall be cold compound joints or 
neoprene joints as hereinafter described.  Cold Compound joints shall be used on 
non-reinforced concrete pipe only. 

 
1. Bell and Spigot Pipe-Cold Compound Joints: The inside of the pipe bells 

and the outside of the spigot ends shall, while dry, be completely coated 
with joint primer.  The coating shall be applied sufficiently in advance so 
that the primer will be thoroughly dry when the pipe is laid.  Pipe 
24-inches and larger shall be primed at the point of manufacture.  Apply 
a fillet of Compound on the bottom half of the inside of the bell, press 
enough dry twisted jute into the compound to pass the pipe and lap at the 
top and shove home the spigot of the pipe. Bring the jute around the pipe 
and firmly caulk into place.  The jute should be sufficient to fill one 
fourth the depth of the bell.  Fill the remaining three-fourths of the depth 
of the bell with compound taking care to leave no voids and provide 
sufficient compound to form a fillet sloping 45° from the outer end of the 
bell to the barrel of the next pipe. 

 
Compound used for these joints shall be a well-known brand of material of 
proven worth, uniform in consistency and approved by the Engineer as 
being equal to Talcote No. 0.52 or Gulf States No. GS 702 or 722. Primer 
shall be of the type recommended by the manufacturer of the compound 
used. 

 
2. Tongue and Groove Pipe-Cold Compound Joints: Unless otherwise 

specified, this type of joint shall be used for tongue and groove pipe joints 
not made with approved neoprene or rubber gaskets.  The compound and 
primer shall be the same as described herein for use with bell and spigot 
pipe. 
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Both ends of the pipe shall, while clean and dry, be coated with primer on 
all surfaces that will be in contact with the compound.  The primer shall 
be allowed to dry before the pipe is laid.  24-Inch and larger pipe shall be 
primed at the factory.  After pipe has been set to proper line and grade in 
the trench a ½- inch thick layer of the compound shall be troweled or 
otherwise placed on the groove end of the pipe covering the joint face 
around the entire circumference.  Next the tongue end of the next pipe 
shall be shoved “home” with sufficient pressure to make a tight joint.  
Care shall be taken to avoid leaving ridges of the compound protecting 
into the pipe in a manner that would obstruct the flow.  The Engineer will 
make the necessary adjustment in the quality and consistency of the 
compound as the work progresses. 

 
An outside band of the joint compound shall be installed completely 
around the circumference of the pipe at the joint.  This will necessitate 
digging “bell holes” at each joint.  The band shall have a thickness at the 
center of at least ¾-inch tapering uniformly to nothing approximately 
3-inches each side of the center. 

 
Where Class A bedding is used, the band may be omitted on portions of 
the joint that will be embedded in the cement stabilized sand bedding. 

 
3. Neoprene or Rubber Gasket Joints: Joints made with neoprene, rubber, or 

other similar materials that has been approved by the Engineer will be 
acceptable for use with reinforced or non- reinforced concrete pipe, either 
tongue and groove or bell and spigot.  The ends of the pipe must be 
accurately made and designed for use with the gaskets.  The type of joint 
and the gasket must have the approval of the Engineer and may be 
submitted to the Owner for approval prior to submitting bids for work on 
which its use is intended.  The joint materials and workmanship shall be 
such as to provide a water-tight joint.  Joints shall, unless otherwise 
specified, be pointed on the outside with cement mortar. 

 
 
III. EXECUTION 
 

A. Pipe Handling 
 

1. Pipe shipped to the job shall be properly protected against normal forces 
during transit from manufacturing site to project site. 

 
2. Contractor shall provide and employ slings, lifting cables, strong backs, 

etc. as recommended by manufacturer in handling pipe, fittings, and 
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appurtenances on the job.  Proper care against damage from rough 
handling shall be exercised at all times.  Under no circumstances will 
pipe be dropped, nor will pipe be allowed to slam together. 

 
3. Pipe is to be strung only on street right-of-way and easements; pipe is 

never to be strung in drainage ditches.  Strung pipe shall not be placed so 
as to prevent or unreasonably obstruct access of people or vehicles to 
residences or to businesses. Loose items are not to be left in street 
right-of-way. Delivery of piping materials is to be scheduled so that pipe 
is strung a maximum of two (2) weeks prior to pipe laying. 

 
4. Pipe will be strung so bells or tongue face in the direction of laying 

advancement. 
 

B. Pipe Laying General 
 

1. Use specified piping materials corresponding to the material, size, type, 
etc. indicated on Plans and/or Exhibits. 

 
2. Do not lay pipe in water, or when trench or weather are unsuitable for 

work, except with permission of the Engineer.  Keep water out of trench 
until jointing is complete.  When work is not in progress, close ends of 
pipe and fittings securely so that no trench water, earth, or other 
substances will enter pipes or storm sewer structures. 

 
3. Keep the inside of the pipe free from foreign matter during operations by 

plugging or other approved method. 
 

4. Place pipe so that the full length of each section rests solidly upon the pipe 
bed, with recesses excavated to accommodate joints.  Take up and relay 
pipe when the grade or joint is disturbed after laying. 

 
5. Where pipe ends are left for future connections, install brick and mortar, 

plugs or caps, as shown. 
 

6. Handle pipe and accessories so that all pipe placed in the trench is sound 
and undamaged. 

 
7. Before installation, inspect pipe for defects.  Replace sections of pipe 

found to be defective, damaged, or unsound. 
 

8. Pipe barrels to be clean at time of joining.  Swab as required to remove 
dirt, mud, and other foreign matter. 
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C. Bedding and Pipe Placement 
 

Refer to Item 2221 - Excavation, Trenching and Backfilling for Utilities and 
details on drawing. 

 
D. Joints 

 
1. Make of joints generally to be in accordance with manufacturers directions 

and reference standards. 
 

2. For pipe using a compressed elastomeric gasket joints, bell and spigot 
surfaces and gasket shall be clean.  Area adjacent to gasket and gasket 
groove to be free of foreign particles.  Spigot beveled as required.  
Gasket or spigot end lubricated per manufacturer’s directions.  The two 
pieces to be joined are to be in axial alignment and restrained from 
rotation around the axis, until the pipe is “home.” The position of the 
gasket is to be checked all around with a feeler gauge when so 
recommended, or other recommended checks made to insure proper gasket 
positioning, and/or pipe end gap.  Pipe ends are not to be butted.  The 
force necessary to push the pipe “home” shall be closely controlled, 
applied in such a manner as not to displace nor damage piping being 
joined. 
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Std. 7/29/85 
Revised 3/11/15 
 

ITEM 2513 
 

HOT-MIX ASPHALTIC CONCRETE PAVEMENT 
 
 
I. GENERAL 
 

This Item governs for hot-mix asphaltic concrete surfacing consisting of a base course, a 
leveling-up course, a surface course, or any combination of these courses; each course 
composed of a compacted mixture of mineral aggregate and asphaltic material and 
constructed on an approved subgrade, a subbase course, a base course, or in case of a 
bridge, on prepared floor slab.  Construct in accordance with these specifications and in 
conformity with lines, grades, compacted thickness, and typical cross-sections shown on 
Plans and/or Exhibits or described in preceding special provision. 

 
 
II. MATERIALS 
 

A. Mineral Aggregate:  Composed of a course aggregate, a fine aggregate, and a 
mineral filler, and if approved by an Engineer a suitable mineral admixture which 
may or may not increase or decrease the quantity of asphaltic cement in mixture.  
Exact proportion of admixture, if approved to be determined by Engineer. Submit 
samples of coarse aggregate, fine aggregate, and mineral filler and test in 
accordance with prescribed methods.  Approval of both materials and source of 
supply must be obtained prior to delivery of any material. 

 
B. Coarse Aggregate:  Consists of shell (max. 40% by weight), slag, or limestone, or 

a mixture therefore as hereinafter specified, of uniform quality throughout and 
free from dirt, organic, or other injurious matter occurring either freely in material 
or as a coating on aggregate.  Abrasion of slag or limestone from which coarse 
aggregate is made of not more than 35 when subjected to Los Angeles Abrasion 
Test (AASHTO-96).  Los Angeles Abrasion Test for shell, not more than 50 
(AASHTO, T-96). 

        
C. Fine Aggregate:  Consists of sand or a combination of sand and stone, shell 

screenings, or slag screenings.  Sand composed of sound, durable stone particles, 
free from loam or other injurious foreign matter.  Screenings of same or similar 
materials as specified for coarse aggregate.  Sand or combination of sand and 
screenings to meet the following requirements when tested by standard laboratory 
methods: 

 
Percent by Weight 
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Passing No.   Sieve   100 
Passing No. 200 Sieve  10-30 

 
The plasticity index of that part of the fine aggregate passing the No. 40 sieve to 
be not more than 6. 

 
D. Mineral Filler:  Consists of thoroughly dry stone dust, slate dust, oyster shell dust, 

Portland cement, or other mineral dust approved in writing.  Free from foreign, 
deleterious, and other injurious matter.  Meet following grading requirements 
when tested by standard laboratory methods. 

 
Percent by Weight 
Passing a No. 30 Sieve  95-100% 
Passing a No. 80 Sieve  75% 
Passing a No. 200 Sieve  55% 

 
E. Asphalt:  Grade of asphalt as designated by Engineer.  If more than one type of 

asphaltic concrete mixture is specified for project, only one grade of asphalt will 
be required for all types of mixtures. Unless otherwise noted in the plans/exhibits 
asphaltic placement and or repair will consist of 8-inch thick asphalt base, Grade 
2, PG-64 per TXDOT Standard Specification 292. Surface course asphaltic 
placement and or repair will consist of 2-inch thick surface course Type “D” per 
TXDOT Standard Specification 340. 

 
Asphaltic materials, including tack coat, to meet requirements of the Item, 
“Asphalt, Oils, and Emulsions,” of the Texas Highway Department Standard 
Specifications for Construction of Highways, Streets and Bridges, 2004 Edition or 
most current. 

 
F. Paving Mixture:  To consist of a uniform mixture of coarse aggregate, fine 

aggregate, asphaltic material and mineral filler if required. 
 

Grading of each constituent such as to produce, when properly proportioned, a 
mixture conforming to limitations for grading for type specified.  Exact 
proportions of each constituent producing total aggregate within these limits to be 
directed, and to conform to the requirements of Article 340.3, “Paving Mixtures,” 
of the Texas Highway Department Standard Specifications for Construction of 
Highways, Streets and Bridges, 2004 Edition or most current. 

 
G. Variation of percentage of bitumen in any mixture not more than one-half of one 

percent from proportion established by Engineer. 
 

When required samples of hot mixture may be taken from trucks or from finished 
pavement.  Determine minimum weight of test specimen in grams by multiplying 
3,000 by maximum size aggregate in inches.  Variation of specimen from grading 
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proportions specified for mix, when tested by standard methods (in which benzol 
may be used as solvent), of not more than 5 percent. 

 
III. EXECUTION 
 

A. Proportions of various materials entering into asphaltic mixture as directed and in 
accordance with these specifications.  Engineer or his authorized representative to 
have access at any time to all parts of paving plant.  Use satisfactory equipment 
and construction methods as hereinafter specified. 

 
B. Store or stockpile separately various sizes of mineral aggregate as received.  Feed 

various sizes of mineral aggregate to dryer by means of mechanical device that 
will give a uniform and constant feed of each size incorporated to control 
temperature and grading of mineral aggregate. 

 
C. Dry mineral aggregate in such manner that finer particles will not escape with 

furnace gases.  Heat aggregate in a suitable apparatus which provides continuous 
agitation during heating.  Provide efficient and positive control of temperature so 
that aggregate is not damaged and mixture produced has a temperature between 
250 degrees F and 375 degrees F.  Provide recording thermometer which will 
record temperature of aggregate as it leaves dryer.  Equip recording thermometer 
with a double-pen in order to record both temperature of rock and temperature of 
asphalt incorporated in batch.  Record temperatures on 24-hour charts.  Furnish 
dryer or dryers of sufficient size to dry and heat amount of aggregate required to 
keep plant in continuous operation. 

 
D. Bin sizes and screening capacity sufficient to screen and store amount of 

aggregate required to properly operate plant and keep plant in continuous 
operation at full capacity.  Bins to continuous operation at full capacity.  Bins to 
contain sizes of aggregate as specified in Article 340.4.  “Equipment.”   
Sub-article, “Screening and Proportioning,” of the Texas Highway Department 
Standard Specifications for construction of Highways, Streets and Bridges, 2004 
Edition or most current. 

 
Provide bins with tight cut-off gates so that there is no leakage of mineral 
aggregate or mineral filler into weigh box.  Weigh box for mineral aggregate of 
sufficient capacity to hold a complete batch of aggregate and mineral filler 
without wasting or leveling by hand, and so designed with opening in top that, if 
in charging, an excess of one size of mineral aggregate is introduced into box, it 
may be removed by operator.  Provide weigh box with a close fitting and quick 
operating cut-off gate so that there is no leakage of mineral aggregate into mixer. 

 
E. Scales:  Scales for weighing mineral aggregate and asphaltic material shall equal 

the weighing equipment used at stationary commercial asphaltic concrete plants 
as approved by the Engineer. 
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Scales of multi-beam type to have sufficient weighing beams to weigh each grade 
of aggregate separately and also filter dust separately.  Furnish scales with tare 
beam for balancing.  Equip beam scales with a tell-tale dial indicator of springless 
dial type indicating over and under load of at least 50 pounds.  Scales that are not 
accurate within 4 pounds per 1,000 pounds net load will be considered 
unsatisfactory.  In case vibration of plant interferes with accurate weighing, 
insulate scales satisfactorily against shock or vibration. 

 
F. Provide ample asphalt cement storage to meet requirements of Plans and/or 

Exhibits.  Heat asphalt cement in storage by steam coils, absolutely tight to 
prevent leakage of moisture into asphalt.  Temperature of steam for heating not in 
excess of 400 degrees F.  No direct fire heating of asphalt permitted.  Agitation of 
asphalt with steam or air not permitted. 

 
Provide steam heating system of type and capacity as to insure maintaining 
asphalt cement at a uniform draw-off temperature at asphalt cement bucket of 
between 275 degrees F to 375 degrees F.  Maintain temperature with an efficient 
and positive control of heat at all times.  Any asphalt cement heated above 375 
degrees F, either before or during mixing with mineral aggregate, will be rejected. 

 
Use quick cut-off type draw-off valve at asphalt cement bucket that will not leak 
any asphalt into bucket after required weight of asphalt cement has been drawn.  
Asphalt supply line of circulating type, and equipped with recording thermometer 
indicating temperature of asphalt a draw-off valve.  Recording thermometer may 
be combined with recording thermometer used in recording temperature of 
aggregate by using a double-pen recorder. 

 
Asphalt cement weigh bucket of type from which asphalt will flow into mixer for 
approximately full width of mixer so as not to deposit asphalt cement in one place 
in mixer.  Scales for weighing asphaltic cement of springless dial type arranged 
for quick adjustment at zero to provide for change in tare.  Provide pointer to 
indicate weight of asphalt cement required in one batch. 

 
G. Mixer of twin-pug-mill type and capacity of not less than 3,000 pounds in single 

batch.  Number and position of blades such as to give a uniform and complete 
circulation of batch in mixer from center to four ends of mixer arms and back to 
center.  Mixers which tend to segregate mineral aggregate or fail to secure 
thorough and uniform mixing with asphalt cement and filler dust will not be used.  
Determination of thorough and uniform mixing will be made by mixing standard 
batch for required time and then dumping batch and taking samples form different 
parts of batch is uniform throughout, or otherwise mixer will be rejected. 

 
Provide mixers with an automatic time lock on discharge gates of mixer and 
weight box and lock for a period of 45 seconds after all of mineral aggregate has 
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been introduced into mixer.  When discharged, mixture to have a temperature of 
300 degrees F to 375 degrees F.  Dump door or doors of mixer to be tight to dry 
mineral aggregate or dust so that there is no spilling from pug mill.  In introducing 
batch into mixer, introduce mineral aggregate first, then thoroughly mix for a 
period of five to ten seconds before asphaltic cement is added.  Continue mixing 
for required time, or longer if necessary to produce a mixture of uniform 
consistency. 

 
H. Tack Coat:  Thoroughly clean surface of base or surface of concrete bridge, as 

applicable, by brooming with wire brushes before asphaltic surface mixture is 
laid, when tack coat is shown, or if directed, give base an application of cut back 
asphalt applied as directed with an approved sprayer and at rate of application of 
0.05 to 0.15 gallons per square yard.  Cut-back asphalt as specified under Article 
II, Paragraph E, or made by combining 50 percent material (as specified) and 50 
percent gasoline. 

 
I. Laying Materials 

 
1. Construct pavement on previously completed and approved subgrade, 

base, existing pavement, bituminous surface or in case of a bridge, on 
prepared floor slab.  

 
2. Place no asphaltic mixture or tack coat when air temperature is below 45 

degrees F and is falling.  Asphaltic mixture or tack coat may be placed 
after air temperature is above 40 degrees F and is rising, provided 
temperature is taken in shade away from artificial heat.  Place no asphaltic 
mixture or tack coat when weather conditions, in opinion of Engineer, are 
unsuitable. 

 
3. Haul asphaltic concrete mixture, heated and prepared as specified, to site 

of work in tight vehicles previously cleaned of all foreign materials and, if 
considered necessary, covered with canvas of sufficient size to protect 
entire load.  Arrange dispatching of vehicle so that all material delivered 
may be placed and receive its initial rolling in daylight.  Lay mixture only 
on approved base course, which has been tack coated as previously 
specified and free from all foreign materials.  Paint contact surfaces of 
curbs and structures and all joints with thin uniform coating of cut-back or 
emulsified asphalt as required for tack coating.  Lay mixture at 
temperature of 250 degrees F to 375 degrees F and spread and compact, 
using an approved finishing machine.  Use finishing machine capable of 
producing finished surface that conforms to required typical sections and 
surfaces tests.  Areas nor accessible for finishing machine may be hand 
spread and shaped when approved.  
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4. Use approved finishing machine of screeding and troweling type.  Forms 
adequate to control lateral thrust due to rolling.  If a finishing machine 
designed to run on forms is used, operate it on header curb, steel forms, or 
rigid steel faced forms approved by Engineer.  Set forms to line and grade. 

 
5. Oil or saturated solution of hydrated lime may be used for lubricating 

shovels and trucks to facilitate handling of asphaltic materials.  Use of an 
excessive amount of either material not permitted. 

 
6. Adjacent to flush curbs, gutters, liners, and structures, finish mix 

uniformly high so that when compacted it will be slightly above edge of 
curb or flush structure. 

 
7. When Plans and/or Exhibits require application of a non-skid surface of 

asphaltic concrete pavement, spread Type “B”, “Type “C”, “Type “D” or 
Type “E” mix, as specified, so that after lightly rolling, it has a finished 
thickness of approximately  3/8-inch less than completed thickness of 
pavement shown.  After this course has been laid, spread mixture specified 
as Type “F” with sufficient thickness so that, after receiving ultimate 
compression, compacted pavement complies with requirements of typical 
cross-sections shown, but in no case will weight of Type “F” mixture be 
less than 35 pounds nor more than 50 pounds per square yard of surfacing. 

 
8. While still hot, and as soon as it will bear roller without undue 

displacement or hair cracking, compress surface thoroughly and uniformly 
with an acceptable  power-driven 3-wheel roller weighing not less than 10 
tons.  Weight on two rear wheels of roller obtained by power-driven 
tandem roller weighing not less than eight tons. 

 
Rolling shall start longitudinally at the sides and proceed toward the center 
of the pavement, over- lapping on successive trips by at least one-half of 
the width of the rear wheels.  Alternate trips of the roller shall be slightly 
different in length. If necessary, the pavement shall then be subject to 
diagonal rolling in each direction with a tandem roller, the second 
diagonal crossing the lines of the first. 

 
Rolling shall be continued until no further compression can be obtained 
and all roller marks are eliminated, and at a rate of not more than 20-tons 
of mixture per hour for each roller used. 

 
The motion of the roller shall at all times be slow enough to avoid 
displacement of the hot mixture.  Any displacement occurring as a result 
of reversing the direction of the roller, or by any other cause, shall at once 
be corrected by the use of rakes and of fresh mixture where required.  The 
roller must not stand on the completed pavement which has not cooled to 
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normal atmospheric temperature.  To prevent adhesion of the surfacing 
mixture to the roller, the wheels shall be kept properly moistened with 
water but an excess of water will not be permitted. 

 
The roller’s drive wheel shall be ahead of the tiller wheel at all times 
during compaction.  If a vibratory roller is used for compaction, a very 
low amplitude is to be used and the roller should be vibrating only when it 
is moving. 

 
9. Time Limit vs Temperature 

 
Cessation Requirements 

Recommended Minimum Laydown Temperature 
 

Base Temp             3² & 
Degrees F  ½²  ¾²  1²  1½²  2²   Greater 
20-32   ---  ---  ---  ---  ---  285* 
+32-40   ---  ---  ---  305  295  280 
+40-50   ---  ---  310  300  285  275 
+50-60   ---  310  300  295  280  270 
+60-70   310  300  290  285  275  265 
+70-80   300  290  285  280  270  265 
+80-90   290  280  275  270  265  260 
+90   280  275  270  265  260  255 
Rolling time, 
Minutes    4    6    8   12   15   15     
 
* Increase by 15 degrees when placement is on base or subbase containing moisture. 
 

Base temperature is the temperature of the layer (Previous mat or base) on 
which the mat is placed. 

 
The above chart gives a time limit in which the mat needs to be 
completely rolled for density before the mat cools to 175 degrees F.  This 
temperature was selected as about the temperature below which rolling 
produces little compaction.  The recommendations are, in effect, the 
“worst” conditions.  These are only minimum requirements. 

 
10. Along curbs, headers, and similar structures, and at places not accessible 

to roller, or in such positions as will not allow thorough compaction with 
roller, compact mixture thoroughly with lightly oiled tamps. 

 
11. Surface of pavement after compression to be smooth and true and conform 

to line, grade and typical cross-sections shown.  No deviation in excess of 
1/8-inch per foot from nearest point of contact when surface is tested with 
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a standard 10-foot straight-edge laid parallel to center line of roadway.  
Maximum ordinate measured from face of straight-edge not in excess of 
¼-inch at any point. Immediately correct any areas of surface not meeting 
these requirements.  Roll mixtures until course is unyielding and true to 
established grade and cross-section. 

     
12. Place surface course as nearly continuous as possible.  Allow roller to pass 

over unprotected end of freshly laid mixture only when laying of course is 
discontinued for such length of time as to permit mixture to become 
chilled.  In such cases, when work is resumed, material laid must be either 
cut back so as to produce a slightly beveled edge for full thickness of 
course or make a suitable lap joint. 

 
Remove old material which has been cut away and lay new mix against 
fresh cut.  If desired, a stout rope may be stretched across pavement where 
joint is to be made.  When work is resumed, cut materials laid back to 
rope.  Remove altogether with surplus material, and lay fresh mix against 
joint thus formed. 

 
Hot smoothing irons may be used for sealing joints, but in such cases 
exercise extreme care to avoid burning surface. 

 
13. Except in an emergency, or where shown, open no portion of finished 

wearing course to traffic until twelve hours after completion of rolling. 
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Std. 8/12/85 
Revised 07/24/14 
 

ITEM 2515 
 

CONCRETE PAVEMENT 
 
 
I. GENERAL 
 

A. This Item governs for construction of concrete pavement for roadways, 
driveways, turnouts, and concrete curbing.  Unless specified otherwise in 
proceeding Special Provision or on Plans and/or Exhibits, pavement to conform to 
residential requirements. 

 
B. Related Work (if utilized in this project) 

 
1. Item 3310 - Concrete 

 
2. Item 3200 - Concrete Reinforcement 

 
 
II. MATERIALS 
 

A. Concrete:   Item 3310 - Concrete:   Class as shown on Plans and/or Exhibits or in 
Proposal. 

 
B. Reinforcing Steel:  Item 3200 - Concrete Reinforcement:   Bar size and type as 

shown on Plans and/or Exhibits. 
 

C. Expansion Joint Material:  To be in accordance with section and location as 
shown on Plans and/or Exhibits. 

 
1. Fillers 

 
a. Pre-molded 

 
1) Asphalt filler board per ASTM D994-71. 

 
2) Premolded joint material per ASTM D1751-73. 

 
b. Wood 

 
1) Redwood:   Boards shall be heartwood and shall be free 

from sapwood, knots, clustered birdseye, checks & splits.  
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Maximum weight per cubic foot when oven dried to 
constant weight to be 30 pounds. 

 
2) Other Woods:   Cypress, Gum, Southern Yellow Pine, or 

Douglas Fir Timber may be used with prior approval of the 
Engineer.  With the exception of Cypress, all boards shall 
have a creosote or penta chlorophenol treatment of 6 
pounds per cubic foot. Maximum weight per cubic foot 
when oven dried shall not be greater than 30 pounds per 
cubic foot. 

 
c. Joint Sealing Material 

 
1) Per ASTM D1190-74.  Also to be used in other types of 

joints as required. 
 

2) Load Transmission Devices:   To be of type and size as 
shown on Plans and/or Exhibits. 

 
3) Metal Installing Devices:   Such as welded wire bar chairs, 

bar stakes, marker channels, channel caps, deformed metal 
strips, etc. shall be as shown on Plans and/or Exhibits. 

 
D. Forms 

 
1. Pavement 

 
a. Wood Forms:   (Used only in residential construction to be 2X 

material, free from warps, bends, and kinks, and sufficiently true to 
provide a straight edge on concrete).  Use precautionary methods 
to prevent leakage of mortar through or under side forms.  Top of 
each form section, when tested with a straight edge, to conform to 
the requirements specified for the surface of completed pavement. 

 
b. Metal Forms:   Use metal forms of approved shape and section.  

Preferred depth of form to be equal to required edge thickness of 
pavement.  Forms with depths greater or less than 1-inch of 
pavement thickness may be used.  Forms with less depth than 
pavement thickness to be brought to required depth by securely 
attaching wooden planks of approved section and size to bottom of 
form.  Use form section at least 10-feet in length, and provide for 
staking in position with not less than 3 pins.  Use forms of 
adequate strength to withstand machine loads without visible 
springing or settlement.  Use forms free from warps, bends and 
kinks, and sufficiently true to provide a straight edge on concrete. 
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Top of each form section, when tested with a straight edge, to 
conform to the requirements specified for the surface of the 
completed pavement.  Use flexible or curved forms of wood or 
metal of proper radius for curves of 200-foot radius or less. 

 
c. Slip Forms:   Slip form equipment to be equipped with a 

longitudinal transangular finishing float adjustable to crown and 
grade.  Float to extend across pavement to the side forms and/or 
slab. 

 
2. Curbs 

 
a. Wood or Metal:   Wood or metal curb forms to be of approved 

section, straight and free of warp.  Outside curb forms to have a 
depth at least ½- inch greater than height of curb.  Rigidly attach 
inside curb forms (if desired) to outside forms. 

 
b. Machine Laid:   Equipment to conform to the requirements as 

specified under Article 111 Execution.  Use flexible or curved 
forms of wood or metal of proper radius for curves but not to 
exceed radius recommended by curb machine manufacturer. 

 
E. Metal Supports:  Supports for reinforcing steel to be metal of approved shape and 

size, and spacing to conform to details shown on Plans and/or Exhibits. 
 

F. Materials for Curing 
 

1. Burlap:   Mats to be in good condition, clean, and free of any substance 
which would have deleterious effect on concrete. 

 
2. Cotton Mats:   Mats to be in good, clean, and free of any substance which 

would have deleterious effect on concrete. 
 

3. Waterproof Paper:   Per ASTM C171-69. 
 

4. Membrane Curing Compounds:   Conform to ASTM C309-74. 
 

5. White Polyethylene Sheeting:   Sheet having thickness not less than 4 mils 
(.004-inch). 

 
G. Grouting 

 
1. Material and mixtures for grouting curb dowels. 

 
a. Proportion by weight. 
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b. One part Portland cement, Type I or Type II. 
 

c. One part clean, sharp sand. 
 

d. Seven-tenths part nonshrinking grout aggregate. 
 

e. No more than 5½ gals. water per sack cement. 
 

2. Other:   Use mixture by weight of one part Portland cement and two parts 
sand for general purposes.  If space to be grouted is less than one inch and 
is impossible to tamp grout, use one-to-one mix. Where space to be filled 
with grout is large, use original concrete mixture.  Use stiff mixture for 
grout to be tamped, produced by prolonged mixing.  To obtain stiff grout, 
mix mortar using amount of water required to thoroughly mix ingredients, 
then continue mixing without additional water until grout is stiff enough to 
be compacted by tamping when placed.  For grouting blockouts for 
embedded pipes and similar items, use grout to which 5 pounds of 
nonshrinking grout aggregate per sack of cement has been added. 

 
 
III. EXECUTION 
 

A. Subgrade:  Excavate, shape, and compact subgrade to grades, sections and 
densities shown on Plans and/or Exhibits.  Maintain drainage of subgrade at all 
times.  Test subgrade section with an approved template, operated and maintained 
by Contractor.  Wet down subgrade sufficiently in advance of placing pavement.  
No pavers, batch trucks, or other equipment to be permitted between forms during 
paving operations. 
 

B. Wood and Steel Forms 
 

1. Setting:   Set forms on compacted subgrade, cut true to grade on that entire 
form section is supported by subgrade.  Stake metal form sections with at 
least 3 pins per section, with a pin on each side of every joint.  Adequately 
stake wood form sections to prevent bows in form and to keep form 
sections to grade.  Join form sections to prevent displacement.  Clean and 
oil forms with form oil each time they are used.  Set forms to line and 
grade for at least 200-feet ahead of mixer.  Check conformity of alignment 
and grade immediately prior to placing concrete. 

2. Removal:   Leave forms in place for at least 12 hours.  Remove forms 
without injury to concrete.  Immediately repair damage resulting from 
form removal.  Point up all exposed honeycombed areas with approved 
mortar.  As soon as curb forms are removed, backfill behind curbs with 
approved material and compact to 90 percent Standard Proctor density. 
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C. Slip Forms:   Equipment to be provided with traveling side forms of sufficient 
dimensions, shape and strength to support concrete laterally for sufficient length 
of time during placement to produce pavement of  required cross-section.  
Concrete to be distributed uniformly into final position by slip form paver and 
horizontal deviation in alignment of edges not to exceed 1¼-inches from 
established alignment. 

 
D. Concrete Placing and Handling - Wood and Steel Forms 

 
1. Deposit concrete on subgrade in such manner as to require as little 

rehandling as possible.  Use shovels for hand spreading of concrete. Use 
of rakes will not be permitted.  Place concrete in a rapid, continuous 
operation. 

 
2. Consolidate all concrete placed for pavement by an approved mechanical 

vibratory unit designed to vibrate the concrete internally. A vibratory 
member equipped with synchronized vibratory units to extend across 
pavement practically to, but not to come in contact with, side forms.  
Space separate vibratory units at sufficiently close intervals to provide 
uniform vibration and consolidation to entire width of pavement.  Mount 
mechanically operated with vibrators in such manner as not to come in 
contact with forms or reinforcement and not to interfere with transverse or 
longitudinal joints. 

 
3. Furnish hand-manipulated mechanical vibrators in number required for 

provision of proper consolidation of concrete along forms, at joints, and in 
areas not covered by mechanically controlled vibrators. 

 
E. Concrete Placing and Handling - Slip Forms 

 
1. Concrete, for full paving width, to be effectively consolidated by internal 

vibration, with transverse vibrating units, or with a series of longitudinal 
vibrating units.  Internal vibration to mean vibration by means of vibrating 
units loaded within the specified thickness of pavements section and at a 
minimum distance ahead of screed equal to pavement thickness. 

 
2. When concrete is being placed adjacent to an existing pavement, that part 

of the equipment which is supported on the existing pavement to be 
equipped with protective pads on crawler tracks or rubber-tired wheels, 
offset to run a sufficient distant from edge of pavement to avoid breaking 
or cracking pavement edge. 

 
3. After concrete has been given a preliminary finish by finishing devices 

incorporated in the slip-form paving equipment, surface of the fresh 
concrete to be checked with a straightedge to tolerances and finish 
required. 
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F. Concrete Placing and Handling - Wood or Metal Formed Curb:  Curbing may be 

poured monolithic with pavement or may be added to pavement surface at a latter 
time.  Place curb dowel bars while pavement is plastic.  Provide expansion joint 
and contraction in curb opposite each expansion joint or contraction joint in 
pavement and at each curb inlet. Use same expansion joint material as used in 
pavement.  Cut weakened plane joints with an approved grooving tool opposite 
each joint in pavement, as required.  Apply finish coat of mortar on exposed 
surfaces of curb.  Mortar composed of one part Portland cement and two parts 
sand. Apply mortar with a template or “mule” conforming to plan curb 
dimensions.  Steel trowel finish all exposed surfaces of curb and brush to a 
smooth, uniform surface. 

 
G. Concrete Placing and Handling - Machine-Laid Curb 

 
1. Lay curbs by an extrusion-type machine.  Immediately prior to placing of 

the curb, thoroughly clean the previously approved foundation. 
 

2. Grade and alignment for top of curb to be as shown on Plans and/or 
Exhibits.  The forming tube of the extrusion machine to be readily 
adjustable vertically curing the forward motion of the machine, to provide 
required variable height of curb necessary to conform to the established 
grade line. 

 
3. Feed concrete into machine in such a manner and at such consistency that 

the finished curb will present a well-compacted mass with a surface free 
from voids and honeycomb and tree to established shape, line, and grade. 

 
4. Perform any additional surface finishings specified and/or required 

immediately after extrusion.  Construct joints as specified or as shown on 
Plans and/or Exhibits. 

 
H. Finishing 

 
1. Nonresidential Pavements:   Finish concrete pavement by power-driven 

transverse finishing machines and longitudinal finishing machines.  
Provide transverse finishing machine with two screeds accurately adjusted 
to crown of pavement.  Ride transverse finishing machine on forms, so 
designed and operated as to strike off and consolidate concrete.  Make at 
least two trips over each area, or more if necessary.  Provide longitudinal 
finishing machine with a longitudinal float not less than 10-feet in length, 
adjusted to a true plane.  Ride longitudinal finishing machine on forms, so 
designed and operated as to finish pavement to required grade.  Equip 
finishing machines with rubber tires to roll on concrete pavement. Just 
before concrete becomes non plastic, belt pavement surface with a canvas 
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or canvas-rubber composition belt of two-ply or four-ply construction, not 
less than 6-inches nor more than 10-inches wide, and at least 2-feet longer 
than width of pavement.  Use short transverse strokes and rapid advance 
longitudinally to produce uniform surface of gritty texture. 

 
2. Residential Pavements:   Concrete pavement may be finished by machine 

or by hand.  If by machine see Paragraph H1 above.  If finished by hand 
thoroughly vibrate concrete around reinforcement and embedded fixtures.  
Tamp concrete with a tamping template made of 4-inch by 10-inch lumber 
or equivalent metal section at least 2-feet longer than width of pavement to 
conform to crown section of pavement.  If wood tamping template is used 
it is to have a steel face not less than 3/8-inch in thickness.  Strike off 
concrete with a strike-off screed made of 4-inch by 10-inch lumber or 
equivalent metal section at least 2-feet longer than width of pavement and 
conforming to crown section of pavement.  Move strike-off screed 
forward with combined transverse and longitudinal motion in direction 
work is progressing, maintaining screed in contact with forms, and 
maintaining slight excess of materials in front of cutting edge.  Use a 
longitudinal float not less 10-feet in length to level surface.  Prior to 
concrete becoming nonplastic, belt pavement surface with canvas or 
canvas-rubber composition belt of two-ply or four-ply construction not 
less than 6 inches or more than 10-inches wide and at least 2-feet longer 
than width of pavement. Use short transverse strokes and rapid advance 
longitudinally to produce uniform surface of gritty texture. 

 
3. Slip Form:   If this method of construction is used all requirements of this 

Technical Specification in regard to subgrade and pavement tolerances, 
pavement depth, alignment, consolidation, finishing, workmanship, etc. to 
be met.  Equip “slip form paver” with longitudinal triangular finishing 
float adjustable to crown and grade. Extend float across the pavement 
almost to the side form and/or the edge of slab. 

 
I. Surface Tests 

 
1. Test entire surface before initial set and correct irregularities or 

undulations to bring surface within requirements of following test, then 
finish. 

 
2. Place approved 10-foot straight edge parallel to center of roadway so as to 

bridge any depressions and touch all high spots.  Ordinates measured from 
face of straight edge to surface of pavement not to exceed 1/16-inch per 
foot from nearest point of contact, and in any case maximum ordinate to 
10-foot straight edge to be no greater than 1/8-inch. 
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J. Joints:   Place joints of types shown on Plans and/or Exhibits at required locations 
and at spacing shown. 

 
1. Construction Joints:   Place transverse construction joint when necessary 

to stop concrete placement for period of more than 30 minutes.  Length of 
slab to be not less than 10-feet from nearest joint of complete slab.  If 
closer than 10-feet Contractor to remove concrete from between forms 
back to nearest normal joint and place construction joint at bulkhead.  Use 
longitudinal keyed construction joints at pavement edges where required. 

 
2. Expansion Joints:   Place expansion joint at radius points of curb returns 

for cross-street intersections, or as shown on Plans and/or Exhibits.  Do 
not use boards less than 6-feet in length.  When pavement is 24-feet or less 
in width, use not more than two lengths of board.  Secure pieces to form 
straight joint.  Shape board filler accurately to cross- section of concrete 
slab.  Use premolded joint filler, accurately shaped, in curb section.  Load 
transmission devices to be of type and size shown on Plans and/or 
Exhibits.  Use joint sealing compound as required. 

 
3. Contraction Joints:   Make straight and place at spacings shown on Plans 

and/or Exhibits.  Place asphalt-coated smooth dowels accurately and 
normal to joint.  Tool edges of groove and seal with joint sealing 
compound. 

 
4. Longitudinal Weakened Plane Joints:   Form longitudinal weakened plane 

joint by an approved continuous metal shield or an asphalt impregnated 
felt strip placed continuously behind longitudinal float by a machine of the 
flex plane type. 

 
K. Protection and Curing:   Following requirements apply on alternate methods of 

curing.  Cover concrete with burlap or cotton mats when concrete has hardened 
sufficiently to prevent marring of surfaces and keep wet continuously for 72 
hours.  Apply curing compound immediately after free water has disappeared and 
at rate specified.  Keep polyethylene sheets or membrane curing film in place and 
intact for five days in lieu of 72 hours of curing.  Cure concrete curbs and gutters 
to prevent checking while setting.  After each day’s run barricade street.  No 
wheeling will be allowed on concrete during curing period.  Do not open 
pavement to traffic until concrete is at least 7 days old.  Clean off pavement and 
seal joints before opening pavement to any traffic. 

 
L. Penalty for Deficient Concrete Pavement Thickness:  It is the intent of this 

specification that the concrete pavement be constructed in strict conformity with 
the thickness and typical sections shown on the Plans and/or Exhibits.  Where any 
such pavement is found not so constructed, the following rules relative to 
adjustment of payment for acceptable concrete pavement and to the replacement 
of faulty concrete pavement shall govern. 
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1. Pavement Thickness:   The concrete pavement will be core drilled by a 

testing lab prior to final acceptance.  The thickness of the pavement will 
be determined by measurement of the cores.  At such points as the 
Engineer may select in each unit, one core will be taken for each 1000 
square yards of concrete pavement, or fraction thereof, in the unit. 
However, a minimum of four cores are required for any pavement area.  If 
the core so taken is not deficient more than 0.25-inch, full payment shall 
be made and the cores will be paid for by the Owner.  If the core is 
deficient in thickness by more than 0.25-inch but not more than 0.5-inch, 
two additional cores will be taken from the area represented and the 
average of the three cores determined. If the average measurement of these 
three cores is not deficient more than 0.25-inch from the plan thickness, 
full payment will be made.  If the average thickness of the three cores is 
deficient more than 0.25-inch, the sections having such deficiencies shall 
be removed and the concrete pavement shall be replaced to the specified 
plan depth. 

 
2. No additional payment over Contract unit price to be made for pavement 

of thickness exceeding that required by Plans and/or Exhibits. 
 

3. Additional 6-inch cores required to determine area of deficient thickness 
to be paid for by Contractor. 
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Std. 8/12/85 
Revised 11/02/15 
 

ITEM 2526 
 

CONCRETE CURB, GUTTER, CURB AND GUTTER 
 
 
I. GENERAL 
 

A. This Item shall govern for curb, gutter, combined curb and gutter, with or without 
reinforcing steel, composed of Portland cement concrete constructed on approved 
subgrade, foundation material or finished surface in accordance with the lines and grades 
established by the Engineer and in conformance with details shown in Plans and/or 
Exhibits. 
 
As used in this Item, the word “curb” refers to concrete curb, concrete gutter, and 
combined concrete curb and gutter. 
 

B. Related Work (if utilized in this project) 
 
 1. Item 3310 – Concrete 
 
 2. Item 3200 – Concrete Reinforcement 
 
 

 
II. MATERIALS 
 
 A. Item 3310 – Concrete: Class as shown on Plans and/or Exhibits or in proposal. 
 
 B. Reinforcing Steel 
 

 Item 3200 – Concrete Reinforcement:  Bar size and type as shown on Plans  
and/or Exhibits. 

 
C. Expansion Joint Material 
 

To be in accordance with section and location as shown on Plans and/or Exhibits. 
 
1. Fillers 
 
 Pre-molded 
 
2. Asphalt filler board per ASTM D994-71. 
 
3. Pre-molded joint material per ASTM D17151-73. 
 
4. Wood: 
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a. Redwood:  Boards shall be heartwood and shall be free from sapwood, 
knots, clustered birds-eye, checks, and splits.  Maximum weight per 
cubic foot when oven dried to constant weight to be 30 pounds. 

 
b. Other Woods:  Cypress, Gum, Southern Yellow Pine, or Douglas Fir 

Timber may be used with prior approval of the Engineer.  With the 
exception of Cypress, all boards shall have a creosote or penta 
chlorophenol treatment of 6 pounds per cubic foot.  Maximum weight 
per cubic foot when oven dried shall not be greater than 30 pounds per 
cubic foot. 

 
D. Forms 
 
 1. Curbs 
 

a. Wood or Metal:  Wood or metal curb forms to be of approved section, 
straight and free of warp.  Outside curb forms to have a depth at least ½-
inch greater than height of curb.  Rigidly attach inside curb forms (if 
desired) to outside forms. 

 
b. Machine Laid:  Equipment to conform to the requirements as specified 

under ARTICLE III EXECUTE.  Use flexible or curved forms of wood 
or metal of proper radius for curves but not to exceed radius 
recommended by curb machine manufacturer. 

 
E. Materials for Curbing 
 

1. Burlap:  Mats to be in good condition, clean and free of any substance which 
would have deleterious effect on concrete. 

 
2. Cotton Mats:  Mats to be in good, clean and free of any substance which would 

have deleterious effect on concrete. 
 
3. Waterproof Paper:  Per ASTM C171-69 
 
4. Membrane Curing Compounds:  Conform to ASTM C309-74. 
 
5. White Polyethylene Sheeting:  Sheet having thickness not less than 4 mils (.004-

inch). 
 

F. Grouting 
 
 1. Material and mixtures for grouting curb dowels. 
 
  a. Proportion by weight. 
 
  b. One part Portland cement, Type I or Type II. 
 
  c. One part clean, sharp sand. 
 
  d. Seven-tenths part non-shrinking grout aggregate. 
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  e. No more than 5½ gals. water per sack cement. 
 

2 Other:  Use mixture by weight of one part Portland cement and two parts sand for 
general purposes.  If space to be grouted is less than 1-inch and is impossible to 
tamp grout, use one-to-one mix.  Where space to be filled with grout is large, use 
original concrete mixture.  Use stiff mixture for grout to be tamped, produced by 
prolonged mixing.  To obtain stiff grout, mix mortar using amount of water 
required to thoroughly mix ingredients, then, continue mixing without additional 
water until grout is stiff enough to be compacted by tamping when placed.  For 
grouting blockouts for embedded pipes and similar items, use grout to which 5 
pounds of non-shrinking grout aggregate per sack of cement has been added. 

 
 
III. EXECUTION  
 
 A. Subgrade 
 

Excavate, shape and compact subgrade to grades, section, and densities shown on 
Plans and/or Exhibits.  Maintain drainage of subgrade at all times.  Test subgrade 
section with an approved template, operated and maintained by Contractor.  Wet 
down subgrade sufficiently in advance of placing pavement.  No pavers, batch 
trucks, or other equipment to be permitted between forms during paving 
operations. 
 

B. Concrete Placing and Handling – Wood or Metal Formed Curb 
 

Curbing may be poured monolithic with pavement or may be added to pavement 
surface at a later time.  Place curb dowel bars while pavement is plastic.  Provide 
expansion joint and contraction in curb opposite each expansion joint or 
contraction joint in pavement and at each curb inlet.  Use same expansion joint 
material as used in pavement.  Cut weakened plane joints with an approved 
grooving tool opposite each joint in pavement, as required.  Apply finish coat of 
mortar on exposed surfaces of curb.  Mortar composed of one part Portland 
cement and two parts sand.  Apply mortar with a template or “mule” conforming 
to plan curb dimensions.  Steel trowel finish all exposed surfaces of curb and 
brush to a smooth, uniform surface. 
 

 C. Concrete Placing and Handling – Machine-Laid Curb 
  

1. Lay curbs by an extrusion-type machine.  Immediately prior to placing of 
the curb, thoroughly clean the previously approved foundation. 

 
2. Grade and alignment for top of curb to be as shown on Plans and/or 

Exhibits.  The forming tube of the extrusion machine to be readily 
adjustable vertically curing the forward motion of the machine, to provide 
required variable height of curb necessary to conform to the established 
grade line. 
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3. Feed concrete into machine in such a manner and at such consistency that 
the finished curb will present a well-compacted mass with a surface free 
from voids and honeycomb and tree to established shape, line, and grade. 

 
4. Perform any additional surface finishings specified and/or required 

immediately after extrusion.  Construct joints as specified or as shown on 
Plans and/or Exhibits. 

 
D. Finishing 
 

After the concrete has been struck off and after it has become sufficiently set, the 
exposed surfaces shall be thoroughly worked with a wooden float.  The exposed 
edges shall be rounded by the use of an edging tool to the radius indicated on 
Plans and/or Exhibits.  Unless otherwise specified on the Plans and/or Exhibits, 
when the concrete has become sufficiently set, the inside form for curbs shall be 
carefully removed and surface shall be plastered with a mortar consisting of one 
part of Portland cement and two parts fine aggregate.  The mortar shall be 
applied with a template made to conform to the dimensions as shown on Plans 
and/or Exhibits.  All exposed surfaces shall be brushed to a smooth and uniform 
surface. 
 
For extruded concrete construction, the concrete shall be placed by an extrusion 
machine approved by the Engineer.  When placement is directly on subgrade or 
foundation materials the foundation shall be hand-tamped and sprinkled if 
considered necessary by the Engineer.  If the concrete is placed directly on the 
surface material or pavement, such surface shall then be coated with an approved 
adhesive or other coating as specified at the rate of application shown. 
 

E. Surface Tests 
 

1. Test entire surface before initial set and correct irregularities or undulations 
to bring surface within requirements of following test, then finish. 

 
2. Place approved 10-foot straight edge parallel to center of curb so as to 

bridge any depressions and touch all high spots.  Ordinates measured from 
face to straight edge to surface of pavement not to exceed 1/16-inch per foot 
from nearest point of contact, and in any case maximum ordinate to 10-foot 
straight edge to be no greater than c-inch. 

 
F. Joints 
 

Curbs, gutters, and curb and gutters shall be placed in sections of 50-feet 
maximum length unless otherwise shown on the Plans and/or Exhibits.  Joints 
shall be constructed at such locations and of the type as directed and specified on 
the Plans and/or Exhibits. 
 

G. Protection and Curing:  Following requirements apply on alternate methods of 
curing.  Cover concrete with burlap or cotton mats when concrete has hardened 
sufficiently to prevent marring of surfaces, and keep wet continuously for 72 
hours.  Apply curing compound immediately after free water has disappeared and 
at rate specified.  Keep polyethylene sheets or membrane curing film in place and 
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intact for five days, in lieu of 72 hours of curing.  Cure concrete curbs and gutters 
to prevent checking while setting.  After each day’s run, barricade street.  No 
wheeling will be allowed on concrete during curing period.  Do not open 
pavement to traffic until concrete is at least 7 days old.  Clean off curb and seal 
joints before opening pavement and curb to any traffic. 
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Std. 5/19/87 
Revised  5/10/16 
 

ITEM 2555 
 

WATER PIPING 
 
 
I. GENERAL 
 

A.  Scope:  This section specifies furnishing and installing new water mains including 
valves, valve boxes, flush valves, blocking, fittings, and other appurtenances. 

 
B. Related Work (if utilized in this project) 

 
1. Item 2221 - Excavation, Trenching and Backfilling for Utilities 

 
2. Item 9901 - Painting and Coating 

    
 
II. MATERIALS 
 

A. Ductile Iron Pipe 
 

1. Furnish ductile iron pipe manufactured in accordance with AWWA C-
151/A21.50.  Pipe to be of American manufacture.  Ductile iron pipe to be 
of thickness class per Plans and/or Exhibits in accordance with AWWA C-
150/A21.51.  Manufacturer to furnish Certification of Compliance. 

 
2. Unless shown otherwise on Plans and/or Exhibits or required herein, push-

on joints to be considered standard. 
 

3. Where Plans and/or Exhibits or specifications indicate cast iron fittings or 
ductile-iron fittings, the terms are to be considered interchangeable.  Such 
fittings are to conform to AWWA C-110 for 200 psi working pressure.  
Joints shall be consistent with intended use as shown on drawing.  Where 
no joint type is indicated in cast iron pipe runs, push-on is to be considered 
standard.  Manufacturer to provide Certification of Compliance, 
“restrained” mechanical joints, to have welded ring on spigot, or other 
approved design. 

 
4. “Flanged and flanged” and “flanged and plain end” pipe shall be in 

conformity with AWWA C-115. 
 
5. All C.I. and D.I. pipe and fittings shall be furnished with cement-mortar 
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lining conforming to AWWA C-104-08, standard thickness. 
 

6. All material to be approved by Underwriters’ Laboratory and accepted 
without penalty by the Texas Fire Insurance Commission. 

 
B. Steel Pipe 

 
1. Provide steel pipe intended for use as underground carrier pipe, sizes 4-

inches through 24-inches, conforming with AWWA C-200-12; 150 psi 
working pressure; cement-mortar lining per AWWA C-205-12. 

 
2. Minimum wall thicknesses for carrier pipe must meet the following 

criteria: 
 

Nominal                                 Minimum LBS Per 
Pipe                Outside           Wall Lineal 
Size                Diameter         Thickness Foot, 
(Inches)         (Inches)           (Inches) Uncoated 

4  4.500  0.250  11.35 
6  6.625  0.280  18.97 
8  9.625  0.322  28.55 
10  10.750  0.365  40.48 
12  12.750  0.375  59.56 
16  16.000  0.375  62.58 
18  18.000  0.375  70.59 
20  20.000  0.375  78.60 
24  24.000  0.375  94.62 

 
3. Furnish pipe with beveled ends for field butt welding. 

 
4. Coat the pipe exterior in accordance with Item 9901 - Painting and 

Coating. 
 

5. Furnish new and unused pipe manufactured in compliance with 
Underwriters’ Laboratories, Inc. specifications, Steel Pipe Lines for 
Underground Water Service.  Pipe must be acceptable, without penalty, to 
the Texas Fire Insurance Commission for use in water works distribution 
systems. 

 
6. Where small diameter steel pipe is required, it is to be ASTM A-53 or 120, 

Schedule 40, galvanized. 
 

C. Pre-tensioned Concrete Cylinder Pipe 
 

1. Pipe scheduled for underground water main unless another material 
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specifically named, is to be reinforced concrete water pipe-steel cylinder 
type, pre-tensioned, conforming to AWWA C-303-08, unless shown 
otherwise on Plans and/or Exhibits.  The concrete cylinder pipe is to also 
be approved by Underwriters’ Laboratory and accepted by the State Fire 
Insurance Commission without penalty. 

             
2. The manufacturer will be supplied all necessary data per Sec. 1.4 of said 

specification.  He shall promptly submit, per Sec. 1.6 (C-303-08) detailed 
Plans and/or Exhibits and schedules and tabulated layout schedule.  Each 
piece shall be marked thereon with an identification number, and each 
piece subsequently manufactured shall be so marked per Sec. 1.7 (C303-
08). 

 
3. Quality control test reports on steel, cylinder assembly, and concrete shall 

be submitted to the Owner through the Engineer.  An Affidavit of 
Compliance shall be similarly provided. 

 
4. The design working pressure of the pipe is to be 150 psi, the design 

transient pressure is to be 100 psi.  The external loading condition is to be; 
Live Load-AASHO H20, Dead Load-30" cover to 15-feet saturated clay 
backfill; bedding as shown on details and described herein.  Pipe to be 
considered rigid. 

 
5. Joints, except where specifically otherwise designated to be compressed 

rubber “O” Ring” type.  In general, thrust is to be transferred to earth by 
skin friction through tack-welded joints.  All vertical fittings to be welded, 
as well as horizontal bends not noted on Plans and/or Exhibits as requiring 
blocking.  Manufacturer to submit detail and incorporate in layout. 

 
6. Flanges on steel cylinder pipe to conform to AWWA C-207-07, Class E, 

or ASA Series 150, flat-faced. 
 

7. Spigot ends to match C.I. fittings to have O.D. matching cast iron. 
 

8. All joints to be externally mortared in accordance with manufacturer’s 
recommendations.  All joints on 18-inch and larger to be internally 
mortared in accordance with manufacturer’s recommendations. 

 
9. Tapped or special connections to be mortared, no exposed metal pipe. 

 
D. Polyvinyl-Chloride Pipe 

 
1. PVC pressure pipe, 4-inch and larger diameter, to conform to AWWA C-

900-07, or AWWA C-905-10, minimum 150 psi rated, elastomeric ring 
joints unless otherwise required. 
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2. PVC Pressure Pipe, 3-inch and smaller, is to conform to ASTM D-1785, 
and ASTM D-2241, Class 160.  Class 160 in 1½-inch, 2-inch, and 3-inch 
diameters to have elastomeric seal joints, ASTM D- 3139.  Smaller pipe to 
be solvent welded. 

 
E. Copper Tubing 

 
1. Provide Type K copper tubing for underground service where required in 

¾-inch, 1-inch, 1½- inch, and 2-inch sizes.  The tubing to be Type K, soft-
annealed, with proper bending temper.  

 
2. Tubing must meet requirements of ASTM B-88 and Federal Specification 

WW-T-799. 
 

F. Polyethylene Pipe 
 

1. Polyethylene pipe and tubing, hereinafter called PE pipe or tubing, shall 
conform to AWWA C-901-08, PE 3408 material, Class 160. 

 
2. All coils of PE tubing shall be spirally wrapped in heavy water resistant 

paper or packaged in cardboard boxes.  Each coil shall be labeled clearly 
to show the size, coil length and pressure rating of the tubing. 

 
G. Fittings for Service Connections:  Provide brass fittings in conformance with 

AWWA C-800-12. 
 

H. Gate Valves:  Resilient Wedge, NRS gate valves with iron body, fully 
encapsulated resilient wedge seats conforming to AWWA C-515-09. Valve ends 
to be of type indicated on Plans and/or Exhibits, or if not indicated, mechanical 
joint or hub or gasketed appropriate for the connecting piping.  M.J. bolt holes to 
straddle centerline.  Underground valves to be provided with 2-inch square 
operating nut, aboveground with handwheels.  Stem seals to be “O” ring.  Stem to 
turn counterclockwise to open.  M.J. bolts to be cadmium plated. 
 

I. Butterfly Valves:  Furnish butterfly valves for locations shown on Plans and/or 
Exhibits conforming to AWWA C-504-10.  Valve ends to be short body flanged 
or mechanical joint as indicated on Plans and/or Exhibits.  Valve to have stainless 
steel body seat and 360 degrees rubber seat on vane.  Seat to be site replaceable.  
“O” ring shaft seal.  Valves for underground locations to be fitted with manual 
underground operator, 2-inch square nut, opening counterclockwise.  Above 
ground valves to be fitted with crank operator, opening counterclockwise.  M.J. 
bolts to be cadmium plated.  Manufacturer to furnish Certificate of Compliance. 

 
J. Flexible Component 
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1. Flanged Adapters:   Up to 12-inches, to be Rockwell Type 912 or 
approved equal, larger than 12-inch diameter, to be Rockwell Type 913 or 
approved equal.  For “lock” type furnish with locking studs for 12-inches 
and smaller; furnish harness assembly for larger adapters. 

 
2. “Dresser” Couplings:   Cast couplings for cast iron pipe; Dresser Style 38, 

53, 153 or Rockwell Type 43D series. 
 

K. Fire Hydrants:  Fire hydrants shall meet or exceed the requirements specified in 
AWWA C502, latest revision, and shall comply with Factory Mutual Research 
Corporation and Underwriters’ Laboratories UL Standard 246. The minimum 
rated working pressure shall be 200 psi with a minimum test pressure of 400 psi. 
Hydrants shall comply with the following specific design criteria: 

 
1. Main valve closure shall be compression type, opening against the 

pressure and closing with the pressure.  
 

2. Fire hydrants shall be traffic models, with breakable stem coupling.  
Traffic feature to be designed so the nozzle section of the hydrant can be 
rotated (by degree) to full 360 degree circle to face the nozzles in any 
direction. The internal hydrant rod shall be two piece, held together by a 
breakable coupling designed to snap upon vehicular impact. The hydrant 
barrel shall have a two piece breakable flange at the bottom of the upper 
barrel. 

 
3. The main valve opening shall not be less than 5¼-inch. Unit to be 

designed so removable hard rubber seat, drain valve mechanism, internal 
rod, and all working parts can be removed through the top of the hydrant. 
These parts shall be removable without disturbing the ground line joint or 
the nozzle section of the hydrant. The bronze seat shall be threaded into 
matching threads of bronze for ease of field removal. 

 
4. Hydrants shall be equipped with positive operating, non corrodible drain 

valves. The draining system shall be bronze and activated by the main 
stem without the use of an axillary rod, toggles, pins, etc. The drain 
mechanism shall be completely closed after no more than three turns of 
the operating nut in the opening direction. There shall be a minimum of 
two (2) inside ports and four (4) drain port outlets to the exterior of the 
hydrant.  Drain shut-off to be direct compression closure.  Sliding drain 
seals are not acceptable. 

 
5. Hydrant shall be a dry-top type.  There shall be an internal top housing 

with triple O-rings to seal operating threads from the waterway and 
accommodate an anti-friction washer. 
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6. The operating nut and stem shall be capable of withstanding an input 
torque of 200 ft-lbs in opening or closing directions.  

 
7. Hydrant shall be equipped with sealed grease lubrication. 

 
8. Hydrant shall have two (2) 2½-inch hose nozzles and one (1) 4½-inch 

4½TPI pumper nozzle.  All nozzles to be NST 2½ 7.5 TPI. Nozzle section 
of hydrant to be designed to permit field replacement of damaged threads 
without special tools, excavation, or disturbing the ground joint.  Bronze 
nozzles are to be locked into hydrant barrel with locking lugs and sealed 
by heavy duty O-ring. Each nozzle to be equipped with weather cap with 
1½-inch operating nut.  Hydrant shall be a minimum of 18-inches from 
ground line to center of hose nozzle. 

 
9. Hydrant to be equipped with 1½-inch operating nut.  Direction of opening 

shall be counterclockwise, with appropriate markings plainly visible to so 
indicate. 

 
10. Hydrants shall have 6-inch M.J. shoe connection. 

 
11. Unless otherwise shown, depth of bury shall be 4-feet with a minimum 

weight of 500 pounds at this bury.  Hydrants shall be designed to permit 
extension without excavation. 

 
12. Friction loss through hydrant shall not exceed 3.0 psi at 1000 gpm through 

pumper nozzle.  Flow testing and certification of this feature shall be 
conducted by an independent testing laboratory and be in accordance with 
AWWA C502-05. 

 
13. Fire hydrants are to be Mueller or American Darling. 

 
L. Valve Boxes:  Furnish 3-piece cast iron valve boxes, with base sizes to fit valve 

bonnet.  Shaft shall be 5¼-inch diameter.  Lids marked “WATER.”  All pieces 
shall be asphalt-dipped.  For valves located outside of roadway, Tyler Series 6860 
screw type or 6" (PVC SDR-26) with cast iron section A and LID, to be 
furnished.  For valves located within roadway, Tyler Series 6865 slip type, or 
equal.  Extensions of proper length to be supplied. 

 
 

III. EXECUTION 
 

A. General:   Except as required otherwise by these specifications or by Plans and/or 
Exhibits, piping is to be installed in accordance with the applicable provisions of 
the following: 
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1. Ductile cast iron water mains and appurtenances - AWWA C-600-10. 
 

2. ASTM D-2321 - Recommended practice for underground installation of 
flexible thermoplastic pipe. 

 
B. Pipe Handling 

 
1. Pipe shipped to the job shall be properly protected against normal forces 

during transit from manufacturing site to project site. 
 

2. Contractor shall provide and employ slings, lifting cables, strong backs, 
etc. as recommended by manufacturer in handling pipe, fittings and 
appurtenances on the job.  Proper care against damage from rough 
handling shall be exercised at all times.  Under no circumstances will pipe 
for fittings be dropped, nor will pipe be allowed to slam together. 

 
3. Pipe is to be strung only on street right-of-way and easements; water pipe 

is never to be strung in drainage ditches.  Strung pipe shall not be placed 
so as to prevent or unreasonably obstruct access of people or vehicles to 
residences or to businesses.  Loose items such as joint assembly material 
are not to be left in street right-of-way.  Delivery of piping materials is to 
be scheduled so that pipe is strung a maximum of 2 weeks prior to pipe 
laying. 

 
4. Particular care is to be taken to avoid damage to pipe that is cement mortar 

lined. 
 

5. Pipe will be strung so bells or belled couplings face in the direction of 
laying advancement. 

 
C. Pipe Laying General 

 
1. Use specified piping materials corresponding to the material, size, type, 

etc. indicated on Plans and/or Exhibits. 
 

2. Do not lay pipe in water, or when trench or weather are unsuitable for 
work, except with permission of the Engineer.  Keep water out of trench 
until jointing is complete.  When work is not in progress, close ends of 
pipe and fittings securely so that no trench water, earth or other substance 
will enter pipes or fittings. 

 
3. Keep the inside of the pipe free from foreign matter during operations by 

plugging or other approved method. 
 

4. Place pipe so that the full length of each section rests solidly upon the pipe 
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bed, with recesses excavated to accommodate bells and joints.  Take up 
and relay pipe when the grade or joint is disturbed after laying.   

 
5. Locate no joints closer than 9-feet from sanitary sewers.  Where possible, 

lay water lines 9-feet above sewers at crossings. 
 

6. Where pipe ends are left for future connections, install valves, plugs or 
caps, as shown.  Provide thrust blocking or joint restraint as necessary to 
prevent pipe or fitting movement. 

 
7. Handle pipe and accessories so that all pipe placed in the trench is sound 

and undamaged.  Take particular care not to injure pipe coating. 
 

8. Cut cast iron neatly, using approved type mechanical cutter without 
damaging pipe.  Cutting by cutting torch is strictly prohibited.  Use wheel 
cutters when practical.  Saw asbestos-cement and PVC with sharp saw 
with properly set teeth. 

 
9. Before installation, inspect pipe for defects.  Replace sections of pipe 

found to be defective, damaged or unsound. 
 
10. Pipe barrels to be clean at time of joining.  Swab as required to remove 

dirt, mud and other foreign matter. 
 

D. Bedding and Pipe Placement:  Refer to Item 2221 - Excavation, Trenching and 
Backfilling for Utilities 

 
E. Joints 

 
1. Make of joints generally to be in accordance with manufacturer’s 

directions and referenced standards. 
 

2. For pipes using a compressed elastomeric gasket joints, bell and spigot 
surfaces and gasket shall be clean.  Area adjacent to gasket and gasket 
groove to be free of foreign particles.  Spigot beveled as required.  Gasket 
or spigot end lubricated per manufacturers directions.  The two pieces to 
be joined are to be in axial alignment and restrained from rotating around 
the axis, until the pipe is “home.”  The position of the gasket is to be 
checked all around with a feeler gauge when so recommended, or other 
recommended checks made to insure proper gasket positioning, and/or 
pipe and end gap.  Pipe ends are not to be butted.  The force necessary to 
push the pipe “home” shall be closely controlled, applied in such a manner 
as not to displace nor damage piping being joined. 

 
3. Mechanical joints and flexible couplings to be made up similar to “push” 
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joints.  Pipe alignment to be within tolerance of joint.  Gasket to 
positioned all bolts made up evenly using a torque wrench of the 
recommended rating, bolts and nuts positioned and tightened in every 
hole. 

 
4. Flange Joints 

 
a.  Flange faces to be clean.  Pieces to be joined are to be in  precise 

alignment and fit up to be snug without springing.  Gasket to be 
carefully positioned and bolts pulled up evenly.  Bolts or studs to 
be properly tightened in every hole.  Closures shall not require pull 
up by bolting for fit.  Special care to be taken at equipment, valve 
or fitting so that fit is good and flange makeup does not distort 
equipment. 

 
b.  Use flat face companion flanges only with flat faced fittings, 

valves or equipment.  Otherwise use raised face flanges. 
 

c.  Install 1/16-inch asbestos gasket full-face excepting ring for raised 
face, suitable for intended service and factory cut to proper 
dimensions.  Secure ring gaskets with a suitable gasket cement. 

 
d.  Use ANSI nuts and bolts, galvanized or black to match flange 

material.  Use cadmium plated nuts and bolts underground.  
Tighten bolts progressively to prevent unbalanced stress.  Draw 
bolts tight to ensure proper seating of gaskets.  Joints to be water 
tight. 

 
e.  Keep flange covers on equipment and shop-fabricated piping until 

ready to install in system. 
 

5. Plastic 
 

a.  When using threaded joints provide sharp, clean pipe dies and 
Teflon thread tape.  Make joints in strict accordance with 
manufacturer’s recommendation. 

 
b.  When gluing PVC, use solvent cement method in strict accordance 

with manufacturer’s recommendations, and ASTM D- 2241.  
Allow proper drying time. 

 
c. Compressed elastomeric joints to be made up in accordance to 

manufacturer’s recommendations. 
 

F. Joint Deflection:  Joint deflection shall in no case exceed the manufacturer’s 
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recommendations.  Push-on type joints shall have deflections taken only after pipe 
is “home.”  Mechanical type joints to be deflected prior to final tightening. 

 
G. Thrust Resistance 

 
1. Responsibility of thrust resistance shall be the responsibility of the 

Contractors. 
 

2. Thrust blocking shall be provided at all fittings.  The concrete shall bear 
on undisturbed firm soil.  If unavailable at a particular installation, the 
absence shall be promptly brought to the Engineer’s attention.  Place 
concrete so that joints are left accessible.  

 
3. Restrained Joints:   Where flexible joints are shown as “lock” or 

“restrained,” resistive restraint devices capable of being dismantled and 
with ample ability to transfer the thrust shall be engaged so as to positively 
prevent pipe separation. 

 
H. Underground Protection, Cast and Ductile Iron 

 
1. Where indicated on the Plans and/or Exhibits underground ductile and cast 

iron shall be wrapped in polyethylene film in accordance with AWWA C-
105. 

 
2. Where indicated on the Plans and/or Exhibits underground metal piping 

shall be cathodically protected. 
 

I. Setting Underground Valves, Valve Boxes, and Flushing Valves 
 

1. Prior to installing valves or flushing valves, remove foreign matter from 
within the valves.  Inspect the valves in open and closed positions to verify 
that all parts are in satisfactory working condition.  Refurbish existing 
valves to be used again, installing new seats and seals and generally repair 
the valves.  Install fully closed. 

 
2. Install valves, valve boxes, and flushing valves where shown or as located 

by the Owner.  The gate valves and flushing valves plumb and as detailed 
on Plans and/or Exhibits.  Set butterfly valve with shaft true horizontal.  
Center valve boxes on valves.  Locate valves away from roads or streets.  
Carefully tamp earth around each valve box for a minimum radius of 4-
feet or to undisturbed trench face if less than 4-feet.  Set flushing valve 2-
feet from the edge of the right-of-way, such that connecting pipe will not 
have less cover than distributing mains. 

 
3. Place a concrete thrust block opposite pipe connections, set against the 



 

2555 *** 11/14 

vertical face of the trench to prevent the valve from moving.  If the 
character of the soil is such that the flushing valve cannot be securely 
wedged in this manner, provide bridle rods and rod callars of not less than 
¾-inch stock protected by a coat of acid- resisting paint. 

 
4. Place pea gravel around the base of flushing valves to ensure drainage.  

Compact backfill thoroughly around the valve to grade line. 
 

5. Valve boxes to be set vertical, with bases of proper size fitted over valve 
bonnets, slip type boxes to be used where box exposed to traffic.  Boxes to 
be set with tops flush with finish grade.  Slip type box top-piece shall not 
be on step.  Backfill to be tamped around box to ensure stability of its 
placement. 

 
J. Service Connections:  Tubing to be made up slack in trench, free of kinks and 

crimps.  Minimum radius for bends to be 12D.  No connectors permitted under 
pavement.  Connections to meter not to disturb or distort meter setting.  Service 
piping to generally slope toward meter.  Minimum cover under drainage ditches 
to be 18-inches.  Where direct taps to the main are made, the tapping machine is 
to be secured on the main so that it does not wobble during drilling and tapping.  
Dies are to be sharp, and for tapered thread (Mueller).  Where a service saddle is 
required;  the saddle is to be securely tightened and a clean hole drilled in the 
main.  Position the tap as indicated in the Plans and/or Exhibits.  Corporation 
stops are to be made up tight and leakproof.  The service line shall be kept clean 
at all times.  Flaring shall be accomplished by the use of suitable flaring tools.  
Remove all burrs.  All fittings shall have the proper “bite” on the tubing and be 
made tight.  Tap to be perpendicular from main to meter box, or as near thereto as 
permitted by the joint.  In general, taps to be made on new main at time of laying, 
(i.e. dry).  Main to be flushed, disinfected and hydrostatically tested, then service 
tubing run.  Prior to final connection to existing service or to meter or to existing 
service or to stop for future meter installation, service is to be thoroughly flushed.  
This is to be done through a large hose or pipe to drain into ditch or gutter, and 
including the stop, if any.  Service tubing to be bedded and backfilled as per Item 
2221 - Excavation, Trenching and Backfilling for Utilities. 

 
K. Hydrostatic Testing and Disinfection Sequence:  New sections of main being 

installed in many cases will be tied in one or more places to valves separating the 
new main from the operating system.  In all instances, unless approved in writing 
by Engineer prior to testing, a zone of atmospheric pressure will be maintained 
between existing main and newly constructed main until new main has been 
disinfected and accepted.  In most instances, use of temporary valve assemblies 
will permit hydrostatic testing to promptly follow main line completion of section, 
without the danger of pumping contaminated water back into the operating system 
through a leaking valve.  In case that the particular circumstances do not permit 
effective isolation, the Contractor shall be obliged to reverse the usual order and 
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disinfect the new mains first, then hydrostatically test, redisinfect after any 
rejoins. 

 
L. Hydrostatic Test:  After each section of main is complete and can be isolated so 

high pressure cannot force test water into the operating system, it shall be 
hydrostatically tested.  Such testing shall be in conformance with Section 4 of 
AWWA C-600, as modified herein: 

 
1. Test section to be first flushed with open bleeds with flow controlled at 

feed from operating system so that flushing pressure is always well below 
operating system.     

 
2. Pressure Testing:  Pressure testing should be done when the trench is only 

partially backfilled to allow for repairs if necessary.  The operator should 
follow this procedure: 

 
            a.     The pressure test should be performed after the main has been full of 

water for 24 hours.  When filling the main, water should be admitted 
slowly to expel all air. 

  
   b.     Pressure should be obtained and maintained by pumping water into                     

the line through a meter.  Test pressure should be 1½ times as great as 
the normal operating pressure or 150 psi, whichever is greater.   

 
   c.     After two hours at test pressure, the leakage should be within limits                   

for that type of line. 
 
3. A test, to be successful, must be witnessed by the Engineer’s field 

representative, minimum 2 hours in duration and conducted during 
reasonable hours. 

 
4. The Contractor is to furnish all necessary equipment and calibrate to 

approved standards. 
 

5. Allowable Leakage:   No pipe installation will be accepted if the leakage 
is greater than that determined by the following formula: 

 
SD (P1/2) 

L= 133,200  
 

in which L is the allowable leakage, in gallons per hour; in feet S is length 
of pipe line tested; D is the nominal diameter of the pipe in inches; and P 
is the average test pressure during leakage test, in pounds per square inch 
gauge.  Allowable leakage is determined from Table 6A, AWWA C-600. 

6. In case of failure, the Contractor shall find and repair the leaks until the 



 

2555 *** 13/14 

test section meets the minimum requirements. 
 

7. When temporary inserts for hydrostatic testing are installed, upon removal 
the replacement piping shall be left exposed for visual inspection for 
leakage under normal pressure (after disinfection), before being backfilled. 

 
8. The Owner will provide flushing and testing water only one time at no 

cost to Contractor.  All retest costs, where additional water is required, 
will be borne by the Contractor.  The Owner will, at Contractor’s option, 
allow reimbursement or deduct these costs from the final estimate. 

 
M. Disinfection:  Disinfection for each section of the work shall be performed in 

accordance with AWWA C-651, as supplemented and modified below: 
 

1. The Contractor shall provide taps within a few feet of the ends of the 
disinfection section and bleed so as to insure high strength solution to all 
parts of the section. 

 
2. Unless otherwise approved, hypochlorite shall be used to supply the 

available chlorine. 
 

3. Continuous feed methods to be used.  The Owner will furnish the water 
one time only at no cost.  The Contractor shall provide the chlorine 
solution tank and means of approximately proportioning its flow.  Piping 
from hydrants of the dilutant water and all other piping and appurtenances 
to be furnished by the Contractor.  Contractor to perform the disinfection 
and subsequent flushing. 

 
All retest costs, where additional water for biological testing is required, 
will be borne by Contractor.  Owner will, at Contractor’s option, allow 
reimbursement or deduct from final estimate these costs. 

 
4. The strong chlorine solution must be flushed from the test section.  The 

Contractor shall provide means to discharge into an open drainage ditch 
or, into a mixing box discharging to storm sewer.  The flushed chlorine 
solution must not be a potential cause for environmental damage.  
Contractor must neutralize thoroughly any remaining chlorine residual 
within the water.  Where applicable, Federal, State, and Local Regulatory 
Agencies must be contacted to determine special requirements for disposal 
of heavily chlorinated water. 

 
5. The Owner will cause bacteriological samples to be taken and tested.  If 

negative for coliform organisms, the Contractor may proceed with the next 
step of the work; otherwise the disinfection procedure is to be repeated. 
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6. The Contractor may place tablets in the main for his benefit, but such is 
not to be a substitute for the above procedure. 

 
N. Wet Connection 

 
1. Wet connections are to be made under the direction of the Engineer and in 

such a manner and at such hours as to least inconvenience the public. 
Notify Project Manager at least 72 hours in advance of making 
connections. Conduct connection operations when inspector is at job site. 
When the existing mains have been cut or a plug removed for a 
connection, then the work or making the connection shall progress without 
interruption until complete.  The compensation for making wet 
connections will be based on the unit bid prices and no additional 
compensation will be granted for making connections at night or for 
having to complete a connection under unfavorable working conditions. 

 
2. No compensation will be given for extra work or for damages occurring as 

result of incomplete shutoff. 
 

3. Wet connections consist of isolating sections of pipe to be connected with 
existing valves, draining isolated sections, and completing connections. 

             Tapping sleeve and valves, and service connections are not wet 
connections. 
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Std. 5/1/86 
Revised 7/28/14 
 

ITEM 2560 
 

SANITARY SEWERS 
 
 
I. GENERAL 
 

A. Scope:  This section specifies furnishing and installing sanitary sewer pipes, 
manholes, and appurtenances. 

 
B. Related Work (if utilized in this project) 

 
1. Item 2221 - Excavation, Trenching and Backfilling for Utilities 

 
2. Item 2224 - Encasing, Augering and Tunneling 

 
 
II. MATERIALS 
 

A. Pipe 
 

1. Vitrified Clay 
 

a. Clay pipe shall conform to ASTM C700, extra strength.  Pipe wye, 
tee and bend fittings shall be of the same strength as the adjacent 
joint of pipe and shall also conform to ASTM C700.  The clay pipe 
shall be free of fractures, cracks, chips and etc. 

 
b. Joint closures shall be in accordance with ASTM C425. 

 
c. Joint lubricant shall be in accordance with the pipe manufacturer’s 

recommendations. 
 

2. Polyvinyl Chloride (PVC) 
 

a. The plastic pipe and fittings shall meet the requirements of ASTM 
D3034, F949 or D2680, and the pipe shall have a minimum of 46 
psi pipe stiffness when tested in accordance with ASTM D2412 
and be of the nominal pipe size shown on the Plans and/or 
Exhibits.  All PVC pipes shall be made of resins meeting ASTM 
D1784 cell classifications 12454B or 12454C. 
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b. The Contractor shall furnish manufacturer’s certification that the 
pipe and fittings furnished to the project meet the ASTM 
requirements above. 

 
c. Pipe and fittings shall be free from defects which, in the judgment 

of the Engineer, would hinder their ability to function as planned. 
 

d. The dimensions of the PVC pipe shall be as shown on the Plans 
and/or Exhibits.  The fittings supplied shall properly fit the pipe 
supplied and shall be the same color as the pipe. 

 
e. Gaskets:   Compression-type vulcanized high grade elastomeric 

compound gasket joints as per ASTM Specification D1869 or 
D3212. 

 
f. Lubricant:   Lubricant used for assembly to have no detrimental 

effect on gasket or pipe and to be according to pipe manufacturer’s 
recommendations. 

 
3. Hobas (Centrifugally, Cast, Fiberglass-Reinforced) 

 
a. All pipes, joints and fittings shall be manufactured in accordance 

with the requirements of ASTM D3262.  Pipes shall be 
centrifugally cast, fiberglass-reinforced polyester resin as 
manufactured by Hobas USA, Inc.  Contractor shall furnish 
manufacturer’s certification that the pipe and fittings furnished to 
the project meet the ASTM requirements above.  Minimum pipe 
stiffness when tested in accordance with ASTM D2412 shall be 46 
psi. 

 
b. The Manufacturer shall use only approved polyester resin systems 

for which he can provide a proven history of performance in this 
particular application.  The historical data shall have been acquired 
from a composite material of similar construction and composition 
as the proposed product.  The reinforcing glass fibers used to 
manufacture the components shall be of highest quality 
commercial grade of E-glass filaments with binder and sizing 
compatible with impregnating resins.  Sand shall be minimum 98% 
silica with a maximum moisture content of 0.2%. 

 
c. Pipe outside diameters shall be in accordance with AWWA 

Standards C151 and C950.  For diameters larger than covered in 
those documents, OD’s shall be approved by Engineer. 
Pipe shall be supplied in nominal lengths of 20-feet.  Actual laying 
length shall be the nominal ± 2 inches.  At least 90% of the total 
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footage of each size and class of pipe, excluding special order 
lengths, shall be furnished in nominal length sections. 

 
d. Unless otherwise specified, the pipe shall be field connected with 

fiberglass sleeve couplings that utilize elastomeric sealing gaskets 
made of EPDM rubber compound as the sole means to maintain 
joint water tightness.  The joints must meet the performance 
requirements of ASTM D4161. 

 
4. High-Density Polyethylene Pipe (HDPE) 

 
a. HDPE shall be produced from a high density, high molecular 

weight polyethylene pipe material meeting the requirements of 
type III, Class C, Grade P34, as defined in ASTM D1248.  The 
pipe shall have a minimum pipe stiffness of 46 psi when tested in 
accordance with ASTM D2412. 

 
b. The Contractor shall furnish manufacturer’s certification that the 

pipe and fittings furnished to the project meet the ASTM 
requirements above. 

 
c. The pipe shall be manufactured by the continuous winding of a 

special profile onto suitably sized mandrels.  It shall be produced 
to constant internal diameters with a ring stiffness of 46 psi in 
accordance with ASTM F714.  Standard shipping lengths shall be 
20-feet, long, ± 2-inches. 

 
Each pipe length shall be clearly marked.  Marking information 
shall include pipe size, profile number and production code. 

 
The pipe shall be free from visible cracks, holes or other defects. It 
shall be as uniform as commercially practical in color, density and 
other physical properties. 

 
d. Joints:   The pipe shall be produced with bell and spigot end 

construction.  Joining will be accomplished by rubber gasket as 
determined in accordance with manufacturer’s recommendations. 

 
B. Manholes 

 
1. Covers:  Covers shall conform to ASTM 498-76, Class No. 30 cast iron.  

Make cast iron manhole frames and covers to dimensions shown on 
standard detail drawing.  Castings free from sand or blow holes and other 
defects.  Holes in cover to be free from plugs and burrs.  Machine bearing 
surfaces of manholes, frames and covers to obtain even bearing.  Cast 
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wording “Sanitary Sewer” or “Storm Sewer” as applicable; and name of 
Owner on cover as shown on standard detail Plans and/or Exhibits. 

 
2. Precast Concrete 

 
a. Design Loads:   Design loads shall consist of dead load, live load, 

impact and in addition loads due to water table and any other loads 
which may be imposed on the structure. 

 
Live load shall be H-20 and/or H-20-S16 per the AASHTO 
Standard Specifications for Highway Bridges, with revisions.  
Design wheel loads shall be 16 kips.  The live load shall be that 
loading which produces the maximum shears and bending 
moments in the structure. 

 
b. All cement shall be Portland cement conforming to ASTM C150.  

Cement content shall be sufficient to produce minimum 
compression strengths of 4,000 psi in 28 days. 

 
c. Reinforcing steel shall be in accordance with the Item 3200 - 

Concrete Reinforcement.  Reinforcing steel shall be Grade 60.  The 
minimum steel requirement in the walls and cone of a cast-in-place 
manhole will be one or two lines of steel, the total area per vertical 
foot shall be not less than 0.0025 times the inside diameter in 
inches.  The steel requirement in the base section shall have a 
minimum area of 0.12 square inches per linear foot in both 
directions. 

 
d. Precast concrete manhole sections (base sections, risers, reducers, 

cones, slab tops, and grade rings) to conform to the requirements 
of ASTM C478.  Provide bases, risers, and reducer sections having 
an inside diameter of 48-inches, 60-inches, 72-inches or 96-inches 
as shown on the Plans and/or Exhibits and details as required.  The 
inside diameter of the access opening to be not less than 30-inches. 

 
e. The precast concrete manhole riser sections, excepting grade rings, 

to be formed with male and female ends for use with O-ring 
gaskets.  The male end to contain a recess for the gasket.  The 
joints and gaskets in the base and riser sections to comply with the 
requirements of ASTM C443. 

 
f. The adjustment throat rings to be reinforced concrete rings having 

a thickness of 3-inches.  The internal diameter to be not less than 
30-inches and the width to be a minimum of 5-inches. 
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g. Resilient connectors for a watertight seal between precast concrete 
manholes and sewer pipe to be furnished of size and at location 
shown on the Plans and/or Exhibits.  Resilient pipe to manhole 
connectors to conform to ASTM C923.  Connectors to be 
embedded in the walls of precast concrete manhole sections.  
Resilient connectors to provide 10 degrees of omnidirectional 
deflection at the entrance of the pipe into the manhole wall.  A-Loc 
Products or equal. 

 
h. Flexible, watertight connector installed in formed holes with a 

compression ring.  Connector to have take up clamp on gasket for 
mechanical compression on pipe.  Press Seal Gasket or equal. 

 
3. Fiberglass 

 
a. Design loads:   Same as presented in B. 2. a above. 

 
b. Fiberglass manholes shall be mounted on precast concrete base 

meeting the requirements of B. 2 including gasketed pipe 
penetrations.  Seal (make watertight) joint between concrete and 
fiberglass with Ram-nek, Volclay, or Synko Flex. 

 
c. Fiberglass riser shall conform to material requirements of ASTM 

D3753. 
 

C. Sewer Line Specials 
 

1. Sewer line specials are sewer line appurtenances, such as; cleanout, deep 
cut connections for service lines, branch wye outlets for service lines, and 
wye outlets on deep cut connections. 

 
2. Pipe and Fittings:   Use pipe and fittings constructed of same material as 

specified for main sewer. 
 
3. Cast Iron for Castings:   Conform to ASTM A48, Class No. 20, gray cast 

iron. 
 

4. Concrete for Blocking and Encasing:   1500 psi, 28 day compressive 
strength.  Material and mix in accordance with applicable specification 
Item. 
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III. EXECUTION 
 

A. Pipe 
 
1. Vitrified Clay 

 
a. Installation:   Clay pipe shall be installed in accordance with 

ASTM C12, titled “Standard Practice for Installing Vitrified Clay 
Pipe Lines.”  Before laying pipe, prepare pipe ends by wiping the 
inside surface of bell or coupling and the outside surface of the 
spigot until clean and dry and apply joint lubricant in accordance 
with the manufacturer’s recommendations.  Cover the entire area 
with joint lubricant, then complete joint immediately. 

 
b. The pipe joint shall be made in the following manner.  Push the 

spigot end into the bell of the preceding pipe until it is properly 
seated.  Apply moderate force by using a simple lever.  Two or 
three joints may be joined on the bank and then lowered into the 
trench. 

 
c. See detail sheet, Item 2221 - Excavation, Trenching and 

Backfilling for Utilities for bedding and backfill procedures, 
conform to ASTM C12. 

 
2. Polyvinyl Chloride, Hobas, and HDPE 

 
a. Backfill in Pipe Zone:   Install pipe and fittings in accordance with 

ASTM Specification D2321 except as shown on detail sheet, Item 
2221 - Excavation, Trenching and Backfilling for Utilities.  Note:  
Initial backfill over pipe to be 12-inches in all cases.  Avoid 
contact between pipe and compaction backfill equipment.  
Compaction of haunching, initial backfill, and backfill material 
should be done in a manner that compaction equipment is not used 
directly above pipe until sufficient backfill has been placed to 
ensure that equipment will have no damaging effect on pipe. 

b. Joining:   Use elastomeric gasket joints, providing a watertight 
seal.  Assembly of joints to be per the manufacturer’s 
recommendation. 

 
c. Connections to Manholes and Other Rigid Structures:   Manhole 

couplings corresponding to size of sewer pipe to be cast directly 
into a rigid structure such as manhole or manhole base. 

 
d. Deflection Tests:   All pipe to be satisfactorily tested for deflection 

by pulling a mandrel through pipe after backfilling is complete.  
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Mandrel to have an outside diameter equal to 95 percent of the 
original inside diameter of pipe being tested.  See Item 2221 - 
Excavation, Trenching and Backfilling for Utilities for Mandrel 
requirements.  Mandrel to be pulled by hand line.  Should mandrel 
meet any resistance.  Contractor may clean line and repeat test.  
Any pipe not meeting this test to be removed and replaced at 
Contractor’s expense. 

 
B. Manholes 

 
1. Precast Concrete 

 
a. Precast concrete manhole bases to be bedded on a minimum of 8-

inches of cement-stabilized sand or crushed aggregate as used for 
pipe bedding.  The dimensions of the bedding to be 12-inches 
greater than the precast manhole base in all directions.  The 
bedding to be placed to provide a firm foundation for the manhole.  
Contractor to level and plumb the base section prior to setting the 
manhole riser sections on the precast concrete base. 

 
b. All invert channels are to be constructed and shaped accurately so 

as to be smooth, uniform, and cause minimum resistance to the 
flow.  The bench to be furnished smooth, with a slope of ½-inch 
per foot from the manhole walls to the edges of the invert channel. 

 
c. Sewer Pipe joints not to be cast or constructed within the wall 

sections of manholes. 
 

d. Gasket and pipe surface at resilient pipe to manhole connections to 
have a smooth, clean finish.  Clean and lubricate pipe end a 
minimum of one-half the pipe diameter in length with a lubricant 
suitable for use with rubber O-ring concrete pipe joints.  Lubricate 
the entire portion of the pipe which will slide through the resilient 
connector.  If pipe is cut, no sharp edges to be allowed.  A slight 
bevel is preferred as a lead and this should also be lubricated.  No 
mortar to be placed around the connector on the outside of the 
structure and no mortar to be placed around the top half of the 
connector on the inside when completing the invert. 

 
e. Install stub-outs, where shown, to line and grade.  Use one full 

joint of pipe, of size indicated, for stub-out.  Seal stub-out with 
plug.  Install plug in such manner as to prevent seepage of leakage 
through stub-outs.  Install plugs such that it may be easily removed 
in future without damaging bell or groove end of stub-out. 
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f. Where inlet leads, lateral sewer pipe, stub-outs, and drop 
connections enter manholes, cut off ends of protruding pipe flush 
with inside of manhole wall. 

 
g. Where drop connections into manholes are required, construct 

drops of 6-inch pipe for 6-inch sewer lines, of 8-inch pipe for 
sewers 8-inches in diameter through 15-inches in diameter, and of 
12-inch pipe for all larger sizes of sewer lines.  Drop connections 
consist of tee in sewer line faced vertical down, riser stack, 90-
degree cut elbow at base of stack and joint of pipe from elbow into 
manhole.  Encase entire drop connection in Class “B” concrete 
extending at least 4 inches outside of bells on 3 sides away from 
manhole wall and extending to face of manhole wall on side 
adjacent to manhole.  Join entire drop connection with wall of 
manhole in solid mass of concrete.  Construct drop connection at 
time manhole is constructed.  If lateral is not to be immediately 
connected into drop connection, plug outer end of tee in same 
manner as specified for plugging stub-outs. 

 
h. Backfill - Place material in uniform layers of prescribed maximum 

thickness and wet or dry the material to no less than 3 percent 
below or more than 5 percent above optimum moisture content.  
Compact with power driven hand tampers to prescribed density.  
Laboratory field tests shall be taken at Engineers discretion.  Either 
of the following backfill materials may be utilized at Contractors 
option: 

 
1) Select Material:   Material selected form excavation, or 

obtained from other sources, shall be free from stones 
(which interfere with compaction) and free from large 
lumps (which do not breakdown readily under compaction).  
Place in 8-inch maximum layers, loose measure.  
Mechanically compact to not less than 95 percent of 
maximum soil density. 

 
2) Cement Stabilized Sand:   Material to be in accordance 

with Specification Item 2221 - Excavation, Trenching and 
Backfilling for Utilities.  Place in loose 8-inch thick layers 
and compact to a density of not less than 92 percent nor 
greater than 98 percent. 

 
2. Fiberglass 

 
a. Construct base in accordance with provision of paragraph B. 1. a. 

through B. 1. d.  Contractor to level and plumb the base section 
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prior to setting the fiberglass riser section on the precast concrete 
base. 

 
b. Base and riser to have joint made water tight.  Joint material to be 

placed between the base and riser both inside and outside of joint.  
Joint seal to be Ram-nek, Volclay, or Synko-Flex.  

 
c. Backfill - Fiberglass manholes to be backfilled with cement 

stabilized sand (Specification Item 2221 - Excavation, Trenching 
and Backfilling for Utilities) a minimum of 3' - 0" from outside of 
the manhole or from outside of manhole to undisturbed soil, 
whichever is less.  Backfill shall be from the bottom of the 
concrete base to the top of the manhole.  Place in loose 8-inch 
thick layers and compact to a density of not less than 92 percent 
nor greater than 98 percent. 

 
d. Backfill around manholes and drop connections immediately after 

mortar and concrete, if applicable, have set.  Place backfill in 
accordance with applicable Item. 

 
C. Sewer Line Specials 

 
1. Install wye and tee branches as sewer line is laid at locations shown or as 

directed.  Correct omission of required specials during construction of 
sewer, at no extra expense to Owner.  Do not cover specials until their 
locations have been recorded.  Do not install permanent plugs in ends of 
branch openings or service lines until after a satisfactory exfiltration test is 
performed. 

 
2. Installation of Branch Wye Outlets:   Where ordered or shown, place 

branch wyes in pipe sewer at time pipe is laid.  Unless Plans and/or 
Exhibits show service line to be constructed in this contract, plug branch 
opening with standard pipe plug.  Install plug in such manner that will 
facilitate its future removal without damage to bell. 

 
3. Installation of Deep Cut Connections:   Unless otherwise directed, install 

deep cut connections only at locations where top of sewer is greater than 
8-feet below surface of ground.  Place tee in pipe sewer at base of deep cut 
connections at time pipe is laid and encase tee in concrete.  Install c bend 
in branch opening tee.  Install wye in bell of 1/8 bend if wye will raise 
height to within 5 to 8-feet of ground surface.  If wye does not provide 
sufficient height, install run of pipe vertically between 1/8 bend and wye.  
Plug run of wye.  Unless Plans and/or Exhibits show service lines to be 
constructed in this contract, plug branch opening with standard pipe plug.  
Install plug in such manner that will facilitate its future removal without 
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damage to bell.  Encase deep cut connection in concrete in conforming 
with details shown. 

 
4. Cleanouts:   Install cleanouts at locations indicated and in conformity with 

details shown. 
 

5. Service Line:   Install service lines, when shown on Plans and/or Exhibits, 
from branch opening of fitting is sewer to property line.  Terminate 
service line with hub.  Install standard pipe plug in hub in such manner 
that will facilitate its future removal without damage to bell. 

 
 
IV. QUALITY ASSURANCE 
 

A. Testing Requirements:  Contractor to furnish water and all testing equipment 
unless specified otherwise. 

 
B. Testing Procedures 

 
1. Testing of Installed Pipe:   An infiltration, exfiltration or low-pressure air 

test shall be as specified below.  Copies of all test results shall be made 
available to the executive director upon request.  Tests shall conform to 
the following requirements: 

 
a. Infiltration or Exfiltration Tests:   The total exfiltration as 

determined by a hydrostatic head test, shall not exceed 50 gallons 
per inch diameter per mile of pipe per 24 hours at a minimum test 
head of 2-feet above the crown of the pipe at the upstream 
manhole.  When pipes are installed below the groundwater level an 
infiltration test shall be used in lieu of the exfiltration test.  The 
total infiltration, as determined by a hydrostatic head test, shall not 
exceed 50 gallons per inch diameter per mile of pipe per 24 hours 
at a minimum test head of 2-feet above the crown of the pipe at the 
upstream manhole, or at least 2-feet above existing groundwater 
level, whichever is greater.  For construction within the 25 year 
flood plain, the infiltration or exfiltration shall not exceed 10 
gallons per inch diameter per mile of pipe per 24 hours at the same 
minimum test head.  If the quantity of infiltration or exfiltration 
exceeds the maximum quantity specified, remedial action shall be 
undertaken in order to reduce the infiltration or exfiltration to an 
amount within the limits specified. 

 
b. Low Pressure Air Test:   The procedure for the low pressure air 

test shall conform to the procedures described in ASTM C-828, 
ASTM C-924, ASTM F-1417 or other appropriate procedures, 
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except for testing times.  The test times shall be as outlined in this 
section.  For sections of pipe less than 36-inch average inside 
diameter, the following procedure shall apply unless the pipe is to 
be joint tested.  The pipe shall be pressurized to 3.5 psi greater than 
the pressure exerted by groundwater above the pipe.  Once the 
pressure is stabilized, the minimum time allowable for the pressure 
to drop from 3.5 pounds per square inch gauge to 2.5 pounds per 
square inch gauge shall be computed from the following equation: 

 
T  =  0.085 {DK} OVER Q 

 
T  = time for pressure to drop 1.0 pound per square inch gauge 

in seconds 
 

K = 0.000419HDHL, but not less than 1.0 
 

D = average inside pipe diameter in inches 
 

L = length of line of same pipe size being tested, in feet 
 

Q = rate of loss, 0.0015 cubic feet per minute per square foot 
internal surface shall be used 

 
Since a K value of less than 1.0 shall not be used, there are 
minimum testing times for each pipe diameter as follows: 

 
Pipe 

Diameter 
(inches) 

Minimum 
Time 

(seconds) 

Length for 
Minimum 
Time (feet) 

Time for Longer 
Length (seconds) 

6 340 398 0.855 (L) 
8 454 298 1.520 (L) 
10 567 239 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) 
27 1530 88 17.309 (L) 
30 1700 80 21.369 (L) 
33 1870 72 25.856 (L) 

 
The test may be stopped if no pressure loss has occurred during the 
first 25% of the calculated testing time.  If any pressure loss or 
leakage has occurred during the first 25% of the testing period, 
then the test shall continue for the entire test duration as outlined 
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above or until failure.  Lines with a 27-inch average inside 
diameter and larger may be air tested at each joint.  Pipe greater 
than 36-inch diameter must be tested for leakage at each joint.  If 
the joint test is used, a visual inspection of the joint shall be 
performed immediately after testing.  The pipe is to be pressurized 
to 3.5 psi greater than the pressure exerted by groundwater above 
the pipe.  Once the pressure has stabilized, the minimum time 
allowable for the pressure to drop from 3.5 pounds per square inch 
gauge to 2.5 pounds per square inch gauge shall be 10 seconds. 

 
c. Deflection Testing:   Deflection tests shall be performed on all 

flexible pipes.  For pipelines with inside diameters less than 27-
inches, a rigid mandrel shall be used to measure deflection.  For 
pipelines with an inside diameter 27-inches and greater, a method 
approved by the executive director shall be used to test for vertical 
deflections.  Other methods shall provide a precision of ± two 
tenths of one percent (0.2%) deflection.  The test shall be 
conducted after the final backfill has been in place at least 30 days.  
No pipe shall exceed a deflection of five percent.  If a pipe should 
fail to pass the deflection test, the problem shall be corrected and a 
second test shall be conducted after the final backfill has been in 
place an additional 30 days.  The tests shall be performed without 
mechanical pulling devices.  

 
1) Mandrel Sizing:   The rigid mandrel shall have an outside 

diameter (O.D.) equal to 95% of the inside diameter (I.D.) 
of the pipe.  The inside diameter of the pipe for the purpose 
of determining the outside diameter of the mandrel, shall be 
the average outside diameter minus two minimum wall 
thicknesses for O.D. controlled pipe and the average inside 
diameter for I.D. controlled pipe, all dimensions shall be 
per appropriate standard.  Statistical or other “tolerance 
packages” shall not be considered in mandrel sizing. 

 
2) Mandrel Design:   The rigid mandrel shall be constructed of 

a metal or a rigid plastic material that can withstand 200 psi 
without being deformed.  The mandrel shall have nine or 
more “runners” or “legs” as long as the total number of legs 
is an odd number.  The barrel section of the mandrel shall 
have a length of at least 75% of the inside diameter of the 
pipe.  A proving ring shall be provided and used for each 
size mandrel in use.  See Item 2221 - Excavation, 
Trenching and Backfilling for Utilities, Page 14 of 15 for 
typical mandrel. 
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3) Method Options:   Adjustable or flexible mandrels are 
prohibited.  A television inspection is not a substitute for 
the deflection test.  A deflectometer may be approved for 
use on a case by case basis.  Mandrels with removable legs 
or runners may be accepted on a case by case basis. 

 
2. Manhole Testing:   Manholes shall be tested for leakage separately and 

independently of the wastewater lines by hydrostatic exfiltration testing, 
vacuum testing, or other methods acceptable to the commission.  If a 
manhole fails a leakage test, the manhole must be made water tight and 
retested.   

 
a. Hydrostatic Exfiltration Test 

 
1) The maximum leakage for hydrostatic testing shall be 

0.025 gallons per foot diameter per foot of manhole depth 
per hour.  Alternative test methods must ensure compliance 
with the above allowable leakage.   

 
2) Hydrostatic exfiltration testing shall be performed as 

follows:   All wastewater lines coming into the manhole 
shall be sealed with an internal pipe plug, then the manhole 
shall be filled with water and maintained full for at least 
one hour.   

 
3) For concrete manholes a wetting period of 24 hours may be 

used prior to testing in order allow saturation of the 
concrete. 

 
b. Vacuum Test 

 
1) After completion of manhole construction, but prior to 

backfilling, test manholes for water tightness using vacuum 
testing procedures. 

 
2) No grout shall be placed in horizontal joints before testing. 

 
3) Plug influent and effluent lines, including service lines, 

with suitably-sized pneumatic or mechanical plugs.  Ensure 
plugs are properly rated for pressures required for test; 
follow manufacturer’s safety and installation 
recommendations.  Place plugs a minimum of 6 inches 
outside of manhole walls.  Brace inverts to prevent lines 
from being dislodged if lines entering manhole have not 
been backfilled. 
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4) Vacuum Testing 
 

a) Install vacuum tester head assembly at top access 
point of manhole and adjust for proper seal on 
straight top section of manhole structure.  Following 
manufacturer’s instructions and safety precautions, 
inflate sealing element to the recommended 
maximum inflation pressure; do not over-inflate. 

 
b) Manholes to be vacuum tested shall have 10-inches 

of mercury applied to the manhole and the time 
measured for the vacuum to drop from 10-inches to 
9-inches of mercury.  Vacuum equipment shall be 
approved by the Engineer prior to its use.  
Following are minimum allowable test times for 
manhole acceptance at the specified vacuum drop. 

 
   Time (sec) 
Depth of Manhole Manhole Diameter (inches) 
 (feet)   48" 60" 72" 

  8   14 18 23 
10   17 23 28 
12   21 28 34 
14   25 32 40 
16   28 37 45 
18   32 41 51 
20   35 46 57 
22   39 51 62 
24   42 55 68 
26   46 60 74 
28   49 64 80 
30   53 69 85 

 
Test times for structures other than manholes will be based 
on the times for manholes of the nearest equivalent volume 
or as directed by the Engineer. 

 
c) If the drop in vacuum exceeds 1-inch mercury (Hg) 

over the specified time period tabulated above, 
locate leaks, complete repairs necessary to seal 
manhole and repeat test procedure until satisfactory 
results are obtained. 
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Std. 2/2/86           
Revised 10/1/02 
 
 ITEM 3200 
 
 CONCRETE REINFORCEMENT 
    
 
I. GENERAL 
 

A. Scope:  This section gives requirements for concrete reinforcement.  Coordinate 
the requirements of this section with all other items dealing with concrete and 
concrete construction. 

 
B. Reference Standards:   The latest editions of reference standards listed below form 

a part of this specification and are applicable to this project. 
 

1. American Society for Testing and Materials 
 

ASTM A 615, “Deformed and Plain Billet-Steel Bars for Concrete 
Reinforcement” 

 
ASTM A 185, “Specification for Welded Steel Wire Fabric for Concrete 
Reinforcement” 

 
ASTM A 306, “Specification for Carbon Steel Bars Subject to Mechanical 
Property Requirements” 

 
2. American Concrete Institute 

 
ACI 315, “Manual of Standard Practice for Detailing Reinforced Concrete 
Structures” 

 
ACI 318, “Building Code Requirements for Reinforced Concrete” 

 
3. Concrete Reinforcing Steel Institute 

 
CRSI 163, “Recommended Practice for Placing Reinforcing Bars” 

 
CRSI 165, “Recommended Practice for Placing Bar Supports, 
Specifications and Nomenclature” 
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C. Submittals 
 

1. Certificates:  Submit the manufacturer’s certificates giving the properties 
of steel proposed for use.  List the manufacturers test number and heat 
number, chemical analysis, yield point, tensile strength and percent 
elongation.  Also identify on the certificates the proposed location of the 
steel in the work. 

 
2. Bill of Materials:  Submit bills of materials to be reviewed with shop 

drawings. 
 

3. Shop Drawings 
 

a. Submit shop drawings according to the General Conditions.  Show 
reinforcement fabrication, bar placement, location splices, spacing 
and bar designation, bar type, length, size, bedding, number of 
bars, location of bars to accommodate post-tensioning tendons and 
other pertinent information, including dimension.  Information 
must correspond directly to data listed on the bill of materials. 

 
b. Provide sufficient detail to permit placement of reinforcement 

without use of design Plans and/or Exhibits.  Reproduction of 
design Plans and/or Exhibits for use as shop drawings will not be 
allowed.  Begin fabrication of reinforcing steel after shop drawings 
have been reviewed by the Engineer. 

            
c. Refer to ACI reference standards for detailing, location, placing, 

splicing, etc. of reinforcing steel to be shown on shop drawings. 
 

d. Scheduling:   Schedule materials for delivery to the site so that 
items may be installed immediately upon delivery.  Plan the 
schedule to accommodate other work especially post- tensioning.  
Place items in the proper sequence so that removal and 
replacement to accommodate other work is avoided. 

 
e. Handling and Storage:   Store steel reinforcement above the ground 

on platforms, skids or other supports.  Protect reinforcing, as far as 
practicable, from mechanical injury, surface deterioration and 
rusting caused by exposure to the weather. 

 
f. Inspection:   Make storage and fabrication facilities of the supplier 

and fabricator available for inspection by the Engineer prior to and 
during fabrication. 
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g. Measurement and Payment:   No separate payment.  Include cost 
of work in applicable contract price. 

 
 
II. MATERIALS 
 

A. Reinforcement 
 

1. Deformed Bars:   Use deformed bars conforming to ASTM A 615, grade 
as specified on Plans and/or Exhibits, for all bars except column spirals 
and those shown on Plans and/or Exhibits to be smooth bars.  Where grade 
is not specified on Plans and/or Exhibits, use Grade 60. 

 
2. Smooth Bars:   Use bars conforming to ASTM A 306, Grade 70, for all 

smooth bars including column spirals. 
 

3. Marking:   Clearly mark all bars with waterproof tags showing the number 
of bars, size, mark, length and yield strength.  Mark steel with the same 
designation as the number in which it occurs.  Key marks to be the 
concrete placement number as designated in the concrete placement 
sequence shown on the Plans and/or Exhibits. 

 
4. Welded Wire Fabric:   ASTM A 185, electrically-welded wire fabric of 

cold-drawn wire.  Provide gauge and mesh size as shown. 
 

B. Mechanical Bar Splices 
 

1. G-Loc Splices:   As manufactured by Gateway building Products, 3233 W. 
Grand Avenue, Chicago, Illinois, or approved equal. 

 
2. Cadweld Splices:   As manufactured by Erico Products, Inc., 2070 East 

61st Place, Cleveland, Ohio, or approved equal. 
 

C. Tie Wire:   Use 18 gauge annealed steel for tie wire. 
 

D. Accessories:   Provide chairs, riser bars, ties and other accessories made of plastic 
or metal, except as otherwise specified.  Where concrete surfaces are exposed to 
the weather in finished work, provide plastic accessories only.  Use of galvanized 
or plastic tipped metal is not permitted in these locations.  Use plastic accessories 
manufactured by W.H.C. Products, Inc., Houston, Texas, or approved equal. 

 
E. Precast Concrete Bar Supports:   Provide bar supports 3-inches wide, 6-inches 

long, and thick enough to allow the required cover.  Embed tie wires in the 3-inch 
sides. 
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III. EXECUTION 
 

A. Notification:   Notify the Engineer at least 24 hours before concrete placement so 
that reinforcement may be inspected and errors corrected without delaying the 
work. 

 
B. Fabrication 

 
1. Cold Form Bent Bars:   Fabricate cold-form bent bars to the shapes shown 

on the Plans and/or Exhibits.  Do not straighten or rebend bars without 
specific approval.  On the job, cut bars by shearing or sawing. 

 
2. Splices:   Use a minimum number of splices.  Lap splices in strict accord 

with ACI 318 or as shown.  Where it is necessary to splice reinforcement 
other than shown, the Engineer will determine the character of the splice.  
Do not make splices at points of maximum stress.  Stagger splices in 
adjacent bars. 

 
3. Fabrication Tolerances:   Bars used for concrete reinforcement must 

conform to the following fabrication tolerances: 
 

Measurement  Tolerance in Inches 
 

Sheared length   + - 1 
 

Depth of truss bars to  + 0, - ¼ 
8-Inch Depth 

 
Depth of truss bars over + 0, - ½ 
8-Inch Depth 

 
Stirrups, ties, and spirals + - ¼ 

 
All other bends  + - 1 
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Std.  3/31/86 
Revised 8/18/2016 
 
 ITEM 3310    
 
 CONCRETE 
 
 
I. GENERAL 
 

A. Scope:  This Item governs for materials used; for storing, measuring, and handling 
of materials; and for proportioning and mixing of concrete.  Use either ready-
mixed concrete conforming to ASTM C94 or site mixed concrete.  Contractor to 
assume responsibility for design of concrete mixtures.  Furnish statement giving 
proportions of materials that will be used in each class of concrete that is to be 
incorporated into project.  Furnish commercial laboratory reports showing that 
proportions and materials selected will produce laboratory mixed concrete of 
specified quality and having strengths twenty (20) percent greater than strengths 
specified herein. 

 
B. Related Work (if utilized in this project) 

 
1. Item 3200 - Concrete Reinforcement 

 
 
II. MATERIALS 
 

A. Cement:   In accordance with ASTM C150 or C175.  Conform to applicable 
ASTM Specifications for weight variations and length of storage.  Cement which 
has become caked or lumped not permitted.  Deliver in bags for site- mixed 
concrete. No Fly Ash Allowed. 

 
B. Water:   Clean and free of deleterious amounts of acid, alkali or organic matter.  

Water which is suitable for drinking or for ordinary household use may be 
accepted for use without being tested.  Other water must be tested and determined 
to be in accordance with current “Standard Method of Test for Quality of Water to 
be Used in Concrete.” 

 
C. Coarse Aggregate:   Consist of gravel or crushed stone. 

 
1. Gravel:   Consist of durable particles of gravel, crushed or uncrushed, 

having a wear of not more than forty (40) percent. 
 

2. Crushed Stone:   Consist of durable particles of rock of reasonably 
uniform quality throughout and having a wear of not more than forty (40) 
percent. 
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3. Deleterious Substances:   Maximum permissible percentages of 

deleterious substances not to exceed following percentages by weight. 
 

Material removed by decantation, ASTM C117  1.0% 
Shale, slate, or similar materials    1.0% 
Clay lumps       .25% 
Soft fragments       3.0% 
Others, including friable, thin, elongated   3.0% 
or laminated pieces 

 
Sum of all deleterious ingredients, exclusive of material removed by 
decantation, not to exceed five (5) percent by weight.  Aggregate to be 
free from an excess of salt, alkali, vegetable matter, or other objectionable 
materials either free or as adherent coating. 

 
4. Graduation:   Conform to following grading requirements.  Screens are 

construed to have circular openings. 
 

Class A Concrete and Class E Concrete: 
Retained on 1½" screen ....................... 0   to    5% 
Retained on ¾" screen ........................... 25 to   60% 
Retained on ¼" screen ........................... 95 to 100% 
 
Class B Concrete: 
Retained on 2½" screen ....................... 0   to    5% 
Retained on 1¼" screen ....................... 25 to   60% 
Retained on ¾" screen .......................... 40 to   75% 
Retained on ¼" screen .......................... 95 to 100%  
 
Class C Concrete: 
Retained on 3" screen ............................. 0   to     5% 
Retained on 1½" screen ...................... 25 to   60% 
Retained on 1" screen ............................ 40 to   75% 
Retained on ¼" screen ......................... 95 to 100% 
 
Class D Concrete: 
Retained on 1" screen ............................ 0   to     5% 
Retained on ½" screen ......................... 25 to   75% 
Retained on ¼" screen ......................... 95 to 100%  
 

D. Fine Aggregate:   Consist of sand or a combination of sand and not more than 
fifty (50) percent of stone screenings. 

 
1. Sand:   Composed of cleaned, hard, durable, uncoated grains. 
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2. Stone Screenings:   Consist of clean, hard durable, uncoated fragments 

resulting from crushing of stone. 
 

3. Mineral Filler:   Mineral filler may be combined with sand or sand and 
stone screenings specified above if such combination is necessary to meet 
grading requirement for fine aggregate.  Filler consist of stone dust, clean 
crushed shell, crushed sand or other approved inert material.  When 
subject to calorimetric test for organic impurities (ASTM C40), mixture of 
mineral filler and fine aggregate to be used in Portland Cement Concrete 
mixed in proportions proposed for use shall not show a color darker than 
standard color.  Conform to following grading requirements (sieves are 
construed to have square opening). 

 
Retained on 20 mesh sieve .......... 0% 
Retained on 30 mesh sieve .......... 0 to 5% 
Retained on 100 mesh sieve .........0 to 30% 

 
E. Concrete Admixtures 

 
1. Air-Entraining:   Air-entraining agent required.  Conform to ASTM C260.  

Use between three (3) and five (5) percent for Classes A, B, D, and E 
concrete.  Determine air content by ASTM C138 or C173.  No air-
entraining agent required for seal slabs. 

 
2. Others:   Contractor may, at his option, use Possolith (Type VIII) or 

Plastiment admixture to reduce water and cement content of Classes A, B, 
D, and E concrete.  If admixture is used, maximum reduction in cement 
content not to exceed “one- quarter” bag per cubic yard; compressive 
strength laboratory reports, as required hereinabove, to include admixture.  
No additional compensation allowed for concrete containing mixture. 

 
F. Storage of Materials 

 
1. Cement:   Unless otherwise provided, store cement in well ventilated, 

weather proof buildings which protect cement from dampness. Support 
cement clear from floor or ground to prevent absorption of moisture.  
Engineer may permit storage of cement in open for short periods of time 
(maximum of forty-eight (48) hours) if raised storage platform and 
adequate waterproof covering are provided. 

 
2. Aggregate:   Handling and storage of concrete aggregate such as to 

prevent mixing with foreign materials.  When contract requires use of two 
(2) or more sizes of aggregate, store in such manner as to prevent 
intermixing.  Handle materials in stockpiles of all weeds and grass.  
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Bottom layer of aggregate not to be used without recleaning.  Stockpile all 
fine aggregate for at least twenty-four (24) hours prior to use in order to 
reduce free moisture content. 

 
G. Measurement of Materials by Weight:   Measure materials, except water, used in 

batches of concrete by weight, as outlined herein.  Weigh fine aggregate, course 
aggregate, and mineral filler separately.  Make allowances for water content when 
moist aggregates are used.  Determine quantities of each component material of 
batch, as set forth, and make no change without approval.  Base quantities of 
material per batch upon using full bags of cement.  Batches involving use of 
fractional bags not permitted. 

 
H. Weighing and Measuring Equipment:   Capacity of weighing equipment adequate 

to permit required weighing of materials without delaying production of mixer.  
Following general requirements apply to all types of weighing equipment 
contemplated: 

 
1. Weighing Container:   Use weighing container of suitable size, shape, and 

tight enough to hold materials.  Design and construct weighing container 
and its appurtenances such as to eliminate retentions of varying tare 
materials on any of its parts.  Container capable of being fully and quickly 
discharged without shaking or jarring scales. 

 
2. Scales:   Provide scales, that is, balance or weighing mechanism of beam 

or springless dial type.  Use product of nationally known and established 
manufacturer for this type of equipment.  Scales of simple rugged design 
with minimum number of adjustments consistent with accuracy required 
and suited for supporting weighing containers.  Maintain a maximum 
tolerance of one (1) percent of net load being weighted.  Design and 
construct parts of weighing mechanism, such as beam, levers, pivots, 
connections, etc., of such materials as will be consistent with conditions of 
use and accuracy required.  Mount scales on a firm foundation and keep 
level. Unless scale is equipped with multiple weight beam which permits 
weighing of more than one kind of material on same scale without 
changing settings on weight beams, furnish separate scale units for each 
kind of material. 

 
I. Water:   Provide device for measuring quantity of water which indicates in 

gallons and fractions thereof.  Operating mechanism regulates quantity of water 
required for any given batch within one percent (1%).  Cut-off supply inlet 
automatically when water is discharged into mixer. 
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J. Classification and Proportions:   Proportion as determined by laboratory design 
reports, using methods outlined in Texas State Highway Bulletin C-1 for design 
of mixes by absolute volumes and in accordance with requirements hereinafter set 
forth.  Minimum cement content, maximum allowable water content and 
maximum slump for various classes of mixes follows: 
                                                                                                         
         Minimum             Maximum  Maximum 
Class Type        Cement Bags Per Water Gallons Slump 
         Cubic Yard  Per Bags (net) Inches  
                                                                                                                                   
A.  Structural  5.25   6.25   2½ to 4½ 
B.  Fill   4.25   8.00   2½ to 4 
C.  Pipe Blocking 3.00   10.5   3 to 5 
D.  Seal Slab  4.00   -----   6 to 8 
E.   Paving  5.50   6.25   1 to 3 

 
During progress of work, Contractor will maintain a careful check of the quantity 
of cement used in each structural unit.  Make such adjustments, with approval, in 
mix design to correct for any variations of more than two (2) percent from 
theoretical cement content when such variations are attributable to mix design.  In 
calculations for theoretical quantity of cement required, make allowances for 
embedded reinforcing steel, embedded structural steel and all paneling or 
chambers more than 3-inches in width. 

 
K. Consistency:   In general, consistency of concrete mixtures as follows:   

 
1. Mortar clings to coarse aggregate. 

 
2. Concrete is not sufficiently fluid to segregate when transported to place of 

deposit. 
 

3. Mortar shows no free water when removed from mixer. 
 

4. Concrete settles into place when deposited in forms.  When transported in 
metal chutes at an angle of thirty (30) degrees with horizontal, concrete 
slides (not flows) into place. 

 
Any mix failing to meet above outlined consistency requirements, 
although meeting slump requirements, is unsatisfactory.  Change mix, 
upon approval, to correct such unsatisfactory conditions.  In cases when 
characteristics of aggregate furnished are such that, with maximum 
allowable amount of water, specified slumps and consistency requirements 
are not met, Contractor may provide aggregate of an improved grading, or 
modify mix design to meet the sump and consistency requirements by 
adding either mineral filler or cement, or both as may be necessary.  In 
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case mineral filler is used, combined total quantity of mineral filler and 
fine aggregate passing 100 mesh sieve may not exceed twenty (20) percent 
of weight of fine aggregate.  Perform slump test in accordance with 
methods outlined in ASTM C143. 

 
L. Quality of Concrete 

 
1. General:   Concrete made of acceptable materials, of proportions specified, 

meeting strength requirements, and in complete accordance with 
requirements of construction methods and details specified will be 
considered as of satisfactory quality.   

 
2. Test Cylinders:   Engineer will cast test cylinders or beams of the number 

and type desired for testing to maintain a check on compressive and 
flexural strength of concrete actually being placed.  Contractor provides 
curing facilities for purpose of curing concrete test specimens.  Include 
cost of all materials used in test specimens.  Include cost of all materials 
used in test specimens and cost of providing and maintaining curing 
facilities in Contract prices bid. 

 
M. Mixing Conditions:   Mix concrete in quantities required for immediate use.  Do 

not use any concrete which is not placed within thirty (30) minutes after being 
discharged from mixer.  Retempering of concrete not permitted.  In threatening 
weather, which may result in conditions that will adversely affect quality of 
concrete to be placed, Engineer may order postponement of concrete placement.  
Where work has been started and changes in weather conditions required 
protective measures to be used, furnish adequate shelter to protect concrete 
against damage from rainfall or damage due to freezing temperatures.  In case it is 
necessary to continue mixing operations during rainfall, provide protective 
coverings for material stock piles only to extent necessary to control moisture 
conditions in aggregates so as to maintain adequate control of consistency of 
concrete mix.  Do not mix concrete, without approval when air temperature is at 
or below 40° F (taken in shade away from artificial heat) and falling.  If 
authorized, concrete may be mixed when air temperature is at 35° F and rising.  
When permission is given for mixing at temperatures below 40° F, conform to 
following requirements: 

 
Heat water used for mixing to a temperature of at least 70° F but not over 150°  F.  
Heat aggregate by either steam or by dry heat to temperatures of at least 70° F but 
not over 150° F.  Heating apparatus such as to heat mass of aggregates uniformly 
and preclude occurrence of hot spots which burn materials.  Temperature of 
mixed concrete not to be less than 60° F at time of placing in forms. 
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III. EXECUTION 
 

A. Mixing and Mixing Equipment 
 

1. Mix in batch mixer of approved type and size which insures uniform 
distribution of material throughout mass so that mixture is uniform in 
color and smooth in appearance.  Use mixer of minimum rated size of five 
(5) cubic foot batch capacity for continuous placement of concrete 
involving fifteen cubic yards or less.  For larger concrete placements, use 
mixer of at least fourteen cubic feet batch capacity.  Use of two or more 
small mixers, operating simultaneously and continuously may be used in 
lieu of larger mixer.  Size of mixer(s) governed by volume of concrete to 
be placed in one continuous pour. 

 
2. Mix, after all ingredients are assembled in drum, for minimum time of one 

and one-half minutes for fourteen cubic foot mixers and smaller, and for 
minimum time of one minute for twenty-one cubic foot mixers and larger.  
Drum speed during mixing between fourteen and twenty revolutions per 
minute.  Equip mixer with speed regulator to hold mixer to its normal 
speed of revolutions. 

 
3. Discharge entire contents of drum before any materials for succeeding 

batch are placed therein.  For first batch of concrete materials placed in 
mixer provide sufficient extra quantities of cement, sand, and water to coat 
inside surface of drum without diminishing mortar content of mix.  Upon 
cessation of mixing for any considerable length of time, thoroughly clean 
and wash mixer out. 

 
4. Equip concrete mixer with automatic timing device which is actuated 

when skip is raised to its full height and dumped.  Arrange device to lock 
discharge mechanism to prevent emptying of mixer until all materials have 
been mixed together for minimum time required.  Device to ring bell after 
specified time of mixing. 

 
5. Arrange water tank so that amount of water can be accurately measured.  

Automatically shut-off inlet supply while tank is discharging. 
 

6. Remove any concrete mixer from site of work which is not adequate or 
suitable for work or not in satisfactory state of repair.  Provide suitable 
replacement mixer.  Improperly mixed concrete not permitted. 

 
B. Transit or Ready Mix Concrete:   Proportion and prepare in accordance with 

requirements set forth hereinbefore.  If central-mixed completely mix at central 
plant and then transport in agitator trucks; mixing time as specified hereinbefore.  
If transit-mix concrete is used, use truck mixer which is water-tight when closed.  
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Mix each batch of transit-mix concrete for one hundred (100) revolutions at 
mixing speed as specified by mixer manufacturer.  Perform any additional mixing 
or agitation at rate specified for agitation. 

 
1. Equip truck mixers with water tanks and measuring devices which permit 

positive measurement of mixing water. 
 

2. Concrete delivered by truck mixers to be of consistency specified 
hereinbefore.  Place transit or ready-mix concrete within one and one-half 
(1½) hours after introduction of cement into mixer.  Placement of concrete 
over one and one-half (1½) hours of age not permitted. 

 
C. Hand-Mixed Concrete:   Hand mixing permitted only for small placements or in 

case of an emergency and then only on authorization.  Perform mixing in water 
tight mixing box.  Mix fine aggregate and cement thoroughly until mixture is 
uniform in color, then spread over bottom of mixing box in thin layer.  Saturate 
coarse aggregate with water spread over whole mass of additional water is added.  
After all ingredients have been added, turn entire mass at least six times or more if 
necessary, so that mixture is uniform in color and smooth in appearance.  Hand 
mixed batches not to exceed two (2) bag batch in volume. 
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