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ATTORNEY'S REVIEW CERTIFICATION
(To Be Completed by Grantee)
I, the undersigned,
representative of

City of Cameron

, the duly authorized and
, do hereby certify as follows:

acting

legal

I have examined the attached contract(s) and surety bonds and am of the opinion that each of the
agreements may be duly executed by the proper parties, acting through their duly authorized
representatives; that said representatives have full power and authority to execute said agreements on
behalf of the respective parties; and that the agreements shall constitute valid and legally binding
obligations upon the parties executing the same in accordance with terms, conditions and provisions
thereof.

Attorney's signature:
Print Attorney's name:

Date:

2021

NOTICE TO BIDDERS
Sealed bids addressed to the City Manager will be received until 2:00 PM on Thursday,
August 19, 2021. Bids shall be submitted through the online bidding system on CivCast
(http://www.civcastusa.com). Additional information will be provided during the bidding process. Bids
shall be labeled as follows:
Water Treatment Plant Improvements Phase II
DWSRF No. 62695 CID 07
Cameron, Texas
Bids are invited for several items and quantities of work as follows:
Base Bid
 Demolition and Removal of Existing Bulk Storage & Chemical Feed System;
 Furnish and Install New Chemical Feed and Bulk Storage Facilities;
 Re-Route and Re-Connect Existing Chemical Feed Lines to New Facilities;
 3 EA – Furnish and Install Electric Actuators on Existing Filter Backwash Slide Gates;
 2 EA – Furnish and Install Electric Actuators on Drain Plug Valves;
 Remove and Replace Existing Recycle Pumps;
 4 EA – Rehabilitate and Seal Existing Manholes;
 Furnish and Place Concrete for New Bulk Storage and Floor Drain Improvements;
 Surface Restoration;
 Fence and Gate Improvements.
General Items
 Trench Safety Plan & Implementation;
 Preconstruction Video
 Erosion Control Measures;
Bids must be submitted on the Bid Form provided and must be accompanied by a cashier's check, certified
check or acceptable bidder's bond payable without recourse to the City of Cameron, Texas in an amount
not less than five (5) percent of the bid submitted as a guarantee that the bidder will enter into a contract
and execute a Performance Bond and a Payment Bond within ten (10) days after the notification of the
award of the contract.
The notice of award of contract will be given by the owner within ninety (90) days following the opening
of bids. Bidders shall be required to hold bids for at least 90 days after bid opening. Any contract or
contracts awarded under this Invitation for Bid (IFB) or Request for Qualifications (RFQ) are expected to
be funded in part by financial assistance from the Texas Water Development Board, and shall be referred
to as Project (DWSRF No. 62695). Neither the U.S. Environmental Protection Agency (EPA) or the State
of Texas, nor any of its departments, agencies, or employees, are or will be a party to this IFB, RFQ, or
any resulting contract.
This project is subject to the American Iron and Steel (AIS) requirements of 33 U.S.C §1388 for Drinking
Water State Revolving Fund projects or Public Law 114-113, Consolidated Appropriations Act, 2016, or
subsequent appropriations acts, for Drinking Water State Revolving Fund projects. Any contract(s)
awarded under this Invitation for Bids is/are subject to the American Iron and Steel (AIS) requirements of
these laws.
This contract is subject to the EPA’s "fair share policy", which includes EPA-approved "fair share goals"
for Minority Business Enterprise (MBE) and Women Business Enterprise (WBE) firms in the
Construction, Supplies, Equipment, and Services procurement categories. EPA's policy requires that
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applicants and prime Contractors make a good faith effort to award a fair share of contracts, subcontracts,
and procurements to Minority Business Enterprise and Women-Owned Business Enterprise firms.
Although EPA's policy does not mandate that the fair share goals be achieved, it does require applicants
and prime Contractors to demonstrate use of the six affirmative steps. The current fair share goals for the
State of Texas are as follows:
CATEGORY
CONSTRUCTION
SUPPLIES
EQUIPMENT
SERVICES

MBE
19.44%
16.28%
20.41%
25.34%

WBE
9.17%
11.45%
13.66%
8.82%

All qualified Applicants will receive consideration for employment without regard to race, color, religion,
sex (including pregnancy), sexual orientation, gender identity, national origin, age (40 or older), disability,
or genetic information. Bidders on this work will be required to comply with the Department of Labor
regulations at 41 CFR Part 60-4, relating to Construction Contractors--Affirmative Action Requirements,
which include the President’s Executive Order No. 11246, as amended by Executive Order No. 11375 and
Executive Order No. 13672, in the award and administration of contracts awarded under TWDB financial
assistance agreements. Failure by the Contractor to carry out these requirements is a material breach,
which may result in the termination of the awarded financial assistance.
Davis-Bacon prevailing wage requirements apply to Contractors and Subcontractors performing on
federally funded or assisted contracts in excess of $2,000 for the construction, alteration or repair
(including painting) of a construction project under the DWSRF.
For prime contracts in excess of $100,000, Contractors and Subcontractors must also, under the provisions
of the Contract Work Hours and Safety Standards Act, as amended, pay laborers and mechanics, including
guards and watchmen, at least one and one-half times their regular rate of pay for all hours worked over
40 in a workweek. The Fair Labor Standards Act may also apply to Davis-Bacon covered contracts. Any
contracts or subcontracts in excess of $2,000 must include the provisions of the Davis-Bacon Wage Rate
Requirements found in TWDB Guidance No. DB-0156.
The successful bidder must furnish performance bond upon the form provided in the amount of 100
percent of the contract price and a Material and Labor Payment Bond upon the form provided in the
amount of 100 percent of the contract price from an approved surety company holding a permit from the
State of Texas.
The City of Cameron reserves the right to accept or reject any and all bids, as the best interest of the City
may require, and to waive any informality in bids received. The City of Cameron also reserves the right to
award the Contract as may be advantageous to the City.
Plans, specifications and bidding documents may be secured beginning Monday, August 2, 2021:


On-line at http://www.civcastusa.com. Documents may be downloaded or viewed free of
charge at this website. It is the bidder’s responsibility to determine that a complete set of
documents as defined in the Instructions to Bidders is received.



At the office of Kasberg, Patrick & Associates, LP; One South Main Street; Temple, TX 76501
for a non-refundable cost of $50.00 per set, checks made payable to Kasberg, Patrick &
Associates, LP.
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A Non-Mandatory Pre-bid Conference will be held via video conferencing at 10:00 AM on Tuesday,
August 10, 2021. A link to the Pre-Bid Conference will be sent out 24 hours prior to the Pre-Bid to
all plan holders noted on the CivCast website.
All questions and inquiries about the project should be directed to Thomas Valle, P.E., until noon on
Friday, August 13, 2021. Questions can also be posted online using the website www.civcastusa.com.
Questions after that time and date will not be addressed and the Engineer and/or Owner shall not be bound
by any references or dates obtained by the Bidders unless an official addendum is produced and released
by Kasberg, Patrick & Associates, LP.
Cameron Herald Publications:

CITY OF CAMERON, TEXAS

July 29, 2021
August 5, 2021
Amy Harris
City Secretary
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INSTRUCTION TO BIDDERS
FOR CONSTRUCTION
1.

Contingent Award of Contract
This contract is contingent upon release of funds from the Texas Water Development Board.
Any contract(s) awarded under this Invitation for Bids is/are expected to be funded in part by a
loan or loan with principal forgiveness from the Texas Water Development Board and a grant
from the United States Environmental Protection Agency, U.S. EPA. Neither the State of
Texas, the U.S. EPA, nor any of its departments, agencies, or employees, are or will be a party
to this Invitation for Bids or any resulting contract.

2.

Disadvantaged Business Enterprise Goals
The Texas Water Development Board's (TWDB) Clean Water and Drinking Water State
Revolving Fund programs receive federal funds from the U. S. Environmental Protection
Agency (EPA). As a condition of federal grant awards, EPA regulations require that loan
recipients make a "good faith effort" to award a fair share of work to Disadvantaged Business
Enterprises (DBE) who are Minority Business Enterprises (MBE's), and Women-owned
Business Enterprises (WBE's) whenever procuring construction, supplies, services and
equipment. More information on DBE requirements is available in the Supplemental Contract
Conditions section of this guidance No. 14. Disadvantaged Business Enterprises.
CATEGORY
CONSTRUCTION
SUPPLIES
EQUIPMENT
SERVICES

3.

MBE
19.44%
25.34%
16.28%
20.41%

WBE
9.17%
8.82%
11.45%
13.66%

Davis-Bacon Wage Rate Requirements
a)

Davis-Bacon prevailing wage requirements apply to the construction, alteration or
repair of treatment works carried out, in whole or in part, with assistance made available
by the Clean Water State Revolving Fund (CWSRF) or a construction project financed,
in whole or in part, from the Drinking Water State Revolving Fund (DWSRF).

b)

The Davis-Bacon prevailing wage requirements apply to Contractors and
Subcontractors performing on federally funded or assisted contracts in excess of $2,000
for the construction, alteration or repair (including painting) of a treatment works
project under the CWSRF or a construction project under the DWSRF.

c)

For prime contracts in excess of $100,000, Contractors and Subcontractors must also,
under the provisions of the Contract Work Hours and Safety Standards Act, as
amended, pay laborers and mechanics, including guards and watchmen, at least one and
one-half times their regular rate of pay for all hours worked over 40 in a workweek. The
Fair Labor Standards Act may also apply to Davis-Bacon covered contracts.
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d)

Any contracts in excess of $2,000 must include the provisions of the Davis-Bacon
Wage Rate Requirements. If the Owner (sub-recipient) is a governmental entity such as
a city or district, it must insert in full the contract clauses found in TWDB Guidance
DB-0156, Appendix 1: Section 3, Section 4 if the contract exceeds $100,000, and
Section 5. If the Owner (sub-recipient) is a non-governmental entity such as a water
supply corporation or a private company, it must insert in full the contract clauses found
in TWDB Guidance DB-0156, Appendix 2: Section 3, Section 4 if the contract exceeds
$100,000, and Section 5. The Owner (sub-recipient) must ensure all prime contracts
require the same full text in any subcontracts. See TWDB Guidance DB-0156 for the
text of the contract language that must be included.
Additional information on Davis-Bacon Wage Rate Requirements and its applicability
to this contract can be found in TWDB Guidance DB-0156.

4.

American Iron and Steel
Any contract(s) awarded under this Invitation for Bids is/are subject to the American Iron and
Steel (AIS) requirements of 33 U.S.C §1388 for Clean Water State Revolving Fund projects or
Public Law 114-113, Consolidated Appropriations Act, 2016, or subsequent appropriations
acts, for Drinking Water State Revolving Fund projects. The Contractor must complete the
statement of understanding regarding this requirement, found in the TWDB Supplemental
Conditions, Item No. 9.

5.

Equal Employment Opportunity and Affirmative Action
All qualified applicants will receive consideration for employment without regard to race,
color, religion, sex (including pregnancy), sexual orientation, gender identity, national origin,
age (40 or older), disability, or genetic information. Bidders on this work will be required to
comply with the Department of Labor regulations at 41 CFR Part 60-4, relating to Construction
Contractors--Affirmative Action Requirements, which include the President's Executive Order
No. 11246, as amended by Executive Order No. 11375 and Executive Order No. 13672, in the
award and administration of contracts awarded under TWDB financial assistance agreements.
Failure by the Contractor to carry out these requirements is a material breach, which may result
in the termination of the awarded financial assistance.

6.

Debarment and Suspension Certification
This contract is subject to the federal requirements of Subpart C of 2 CFR Part 180 and Part
1532 regarding Debarment and Suspension. The Contractor will comply with the assurances
provided with the bid that leads to a contract.

7.

Award of Contract to Nonresident Bidder
A governmental entity may not award a governmental contract to a nonresident bidder unless
the nonresident underbids the lowest bid submitted by a responsible resident bidder by an
amount that is not less than the amount by which a resident bidder would be required to
underbid the nonresident bidder to obtain a comparable contract in the state in which the
nonresident's principal place of business is located. A nonresident bidder is a Contractor whose
corporate offices or principal place of business is outside of the state of Texas (Source: Texas
Government Code, Chapter 2252, Subchapter A, Nonresident Bidders, § 2252.002).
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The bidder will complete form TWDB-0459, Vendor Compliance with Reciprocity on NonResident Bidders, which must be submitted with the bid.
Forms to be submitted with Bid:


WRD-255, Bidder's Certifications regarding Equal Employment Opportunity and NonSegregated Facilities.



TWDB-0459, Vendor Compliance with Reciprocity on Non-Resident Bidder.



SRF-404, Certification Regarding Debarment, Suspension and Other Responsibility
Matters, (to be completed and submitted by the sub-recipient).



Disadvantaged Business Enterprise (DBE) Construction Contract Phase Forms
Forms

TWDB-0216
TWDB-0217
TWDB-0373

8.

Prime Contractor

Submit Form To

Required
Required
Required

TWDB
TWDB
TWDB

Use of Separate Bid Forms
These contract documents include a complete set of bid and contract forms which are for the
convenience of the bidders and are not to be detached from the contract document, completed
or executed. After questions and inquiries cut-off time, a separate bid form will be provided for
your use.

9.

Interpretations or Addenda
Each request for an interpretation shall be made to the engineer. Each interpretation made will
be in the form of an Addendum to the contract documents and will be distributed to all parties
holding contract documents no less than one (1) day prior to the bid opening. All bidders are
required to acknowledge receipt of addenda. It is, however, the bidder's responsibility to make
inquiry as to any addenda issued. All such addenda shall become part of the contract documents
and all bidders shall be bound by such addenda.

10.

Inspection of Site
Each bidder should visit the site of the proposed work and fully acquaint himself with the
existing conditions there and should fully inform himself as to the facilities involved, the
difficulties and restrictions attending the performance of the contract. The bidder should
thoroughly examine and familiarize himself with the drawings, technical specifications and all
other contract documents. The contractor, by the execution of the contract, shall in no way be
relieved of any obligation under it due to his failure to receive or examine any form or legal
document or to visit the site or acquaint himself with the conditions there existing. The City
will be justified in rejecting any claim based on lack of inspection of the site prior to the bid.

11.

Bids
a)

All bids must be submitted on the forms provided and are subject to all requirements of
the Contract Documents, including the Drawings.
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12.

13.

b)

All bids must be regular in every respect and no interlineation, excisions or special
conditions may be made or included by the bidder.

c)

The City may consider as irregular any bid on which there is an alteration of or
departure from the bid form and, at its option, may reject any irregular bid.

d)

Bidders are allowed to modify and/or withdraw bids prior to bid opening.

e)

If contract is awarded, it will be awarded to the lowest responsible bidder on the basis
of the base bid and the selected alternate bid items, if any. The contract will require the
completion of the work in accordance with the contract documents.

Bid Guarantee
a)

Each bidder shall furnish a bid guarantee equivalent to five percent of the bid price
(Water Code 17.183). If a bid bond is provided, the Contractor shall utilize a surety
company which is authorized to do business in Texas in accordance with Surety Bonds
and Related Instruments, Chapter 3503 of the Insurance Code.

b)

The bid bond or its comparable, will be returned to the bidder as soon as practical after
the opening of the bids.

Unit Price
The unit price for each of the several items in the bid shall include its pro rata share of
overhead so that the sum of the products obtained by multiplying the quantity shown for each
item by the unit price bid represents the total bid. Any bid not conforming to this requirement
may be rejected as informal. Special attention is drawn to this condition, as the unit prices will
be used to determine the amount of any change orders resulting from an increase or decrease in
quantities.

14.

Corrections
Erasures or other corrections in the bid must be noted over the signature of the bidder.

15.

Time for Receiving Bids
Bids received prior to the advertised hour of opening will be kept securely sealed. The officer
appointed to open the bids shall decide when the specified time has arrived and no bid received
thereafter will be considered.
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16.

Opening of Bids
The City shall, at the time and place fixed for the opening of bids, open each bid and publicly
read it aloud, irrespective of any irregularities therein. Bidders and other interested individuals
may be present.

17.

Withdrawal of Bids
Bidder may withdraw the bid before the time fixed for the opening of bids, by communicating
his purpose in writing to the City. Upon receipt of such notice, the unopened bid will be
returned to the bidder. The bid guaranty of any bidder withdrawing his bid will be returned
promptly.

18.

Award of Contract/Rejection of Bids
a)

19.

The contract will be awarded to the responsive, responsible Bidder submitting the
lowest/best bid. The bidder selected will be notified at the earliest possible date. The
City reserves the right to reject any or all bids and to waive any informality in bids
received where such rejection or waiver is in its interest.

Execution of Agreement/Performance and Payment Bonds
a)

The failure of the successful bidder to execute the agreement and supply the required
bonds within ten (10) days after the prescribed forms are presented for signature, or
within such extended period as the City may grant, shall constitute a default and the
City may, at its option either award the contract to the next lowest responsible bidder, or
re-advertise for bids. In either case, the City may charge against the bidder the
difference between the amount of the bid, and the amount for which a contract is
subsequently executed irrespective of whether this difference exceeds the amount of the
bid bond. If a more favorable bid is received through re-advertisement, the defaulting
bidder shall have no claim against the City for a refund.
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III. SUPPLEMENTAL CONTRACT CONDITIONS
1. Supersession
The Owner and the Contractor agree that the TWDB Supplemental Conditions apply to that
work eligible for Texas Water Development Board assistance to be performed under this
contract and these clauses supersede any conflicting provisions of this contract.
2. Privity of Contract
Funding for this project is expected to be provided in part by the Texas Water
Development Board. Neither the State of Texas, nor any of its departments, agencies or
employees is, or will be, a party to this contract or any lower tier contract. This contract is
subject to applicable provisions 31 TAC Chapter 371 (DWSRF) or 375 (CWSRF) in effect
on the date of the assistance award for this project.

3. Definitions

(a) The term “Owner” means the local entity contracting for the construction services.
(b) The term "TWDB" means the Executive Administrator of the Texas Water
Development Board, or other person who may be at the time acting in the capacity
or authorized to perform the functions of such Executive Administrator, or the authorized
representative thereof.
(c) The term “Engineer” means the engineer the Owner has authorized to work on the
project.

4. Laws to be Observed

In the execution of the Contract, the Contractor must comply with all applicable Local,
State and Federal laws, including but not limited to laws concerned with labor, safety,
minimum wages, and the environment. The Contractor shall make himself familiar
with and at all times shall observe and comply with all Federal, State, and Local laws,
ordinances and regulations which in any manner affect the conduct of the work, and shall
indemnify and save harmless the Owner, Texas Water Development Board, and their
representatives against any claim arising from violation of any such law, ordinance or
regulation by the Contractor, their Subcontractor or their employees.

5. Review by Owner and TWDB

(a) The Owner, authorized representatives and agents of the Owner, and TWDB shall, at
all times have access to and be permitted to observe and review all work,
materials, equipment, payrolls, personnel records, employment conditions, material
invoices, and other relevant data and records pertaining to this Contract, provided,
however that all instructions and approval with respect to the work will be given to the
Contractor only by the Owner through authorized representatives or agents.
(b) Any such inspection or review by the TWDB shall not subject the State of Texas, or its
representatives, to any action for damages.
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6. Performance and Payment Bonds

Each Contractor awarded a construction contract must furnish performance and
payment bonds:
(a) The performance bond shall include without limitation guarantees that work done
under the contract will be completed and performed according to approved plans and
specifications and in accordance with sound construction principles and practices;
(b) The performance and payment bonds shall be in a penal sum of not less than 100
percent of the contract price and remain in effect for one year beyond the date of
approval by the Engineer of the political subdivision; and
(c) The Contractor shall utilize a surety company which is authorized to do business in
Texas in accordance with Surety Bonds and Related Instruments, Chapter 3503 of the
Insurance Code.

7. Payment Schedule and Cost Breakdown
(a) The Contractor shall submit for approval immediately after execution of the
Agreement, a carefully prepared Progress Schedule, showing the proposed dates of
starting and completing each of the various sections of the work, the anticipated
monthly payments to become due to the Contractor, and the accumulated percent of
progress each month.
(b) The following paragraph applies only to contracts awarded on a lump sum contract
price:
COST BREAKDOWN - The Contractor shall submit to the Owner a detailed breakdown
of the estimated cost of all work to be accomplished under the contract, arranged and
itemized as to meet the approval of the Owner or funding agencies. This breakdown
shall be submitted promptly after execution of the agreement and before any payment
is made to the Contractor for the work performed under the contract. After
approval by the Owner the unit prices established in the breakdown shall be used in
estimating the amount of partial payments to be made to the Contractor.

8. Workman’s Compensation Insurance Coverage (as applicable, consistent with
Texas Labor Code § 406.096)
(a) The Contractor shall certify in writing that the Contractor provides workers'
compensation insurance coverage for each employee of the Contractor employed on the
public project.
(b) Each Subcontractor on the public project shall provide such a certificate relating to
coverage of the Subcontractor's employees to the general Contractor, who shall
provide the Subcontractor's certificate to the governmental entity.
(c) A Contractor who has a contract that requires workers' compensation insurance
coverage may provide the coverage through a group plan or other method satisfactory
to the governing body of the governmental entity.
(d) The employment of a maintenance employee by an employer who is not engaging in
building or construction as the employer's primary business does not constitute
engaging in building or construction.
(e) In this section:
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i.

ii.

"Building or construction" includes:
• erecting or preparing to erect a structure, including a building, bridge,
roadway, public utility facility, or related appurtenance;
• remodeling, extending, repairing, or demolishing a structure; or
• otherwise improving real property or an appurtenance to real property
through similar activities.
"Governmental entity" means this state or a political subdivision of this state.
The term includes a municipality.

9. American Iron & Steel

The following statement must be completed by the Contractor and made a part of the
agreement between the Owner and the Contractor:

The Contractor acknowledges to and for the benefit of the Owner (“Purchaser”) and the
Texas Water Development Board (TWDB) that it understands the goods and services under
this Agreement are being funded with monies made available by the Clean Water State
Revolving Fund and/or Drinking Water State Revolving Fund that have statutory
requirements commonly known as “American Iron and Steel” that requires all of the iron
and steel products used in the project to be produced in the United States (“American Iron
and Steel Requirement”) including iron and steel products provided by the Contactor
pursuant to this Agreement. The Contractor hereby represents and warrants to and for the
benefit of the Owner and the TWDB that (a) the Contractor has reviewed and understands
the American Iron and Steel Requirement, (b) all of the iron and steel products used in the
project will be and/or have been produced in the United States in a manner that complies
with the American Iron and Steel Requirement, unless a waiver of the requirement is
approved, and (c) the Contractor will provide any further verified information, certification
or assurance of compliance with this paragraph, or information necessary to support a
waiver of the American Iron and Steel Requirement, as may be requested by the Owner or
the TWDB. Notwithstanding any other provision of this Agreement, any failure to comply
with this paragraph by the Contractor shall permit the Owner to enforce this Agreement and
recover as damages against the Contractor any loss, expense, or cost (including without
limitation attorney’s fees) incurred by the Owner resulting from any such failure (including
without limitation any impairment or loss of funding, whether in whole or in part, from the
TWDB or any damages owed to the TWDB by the Owner). While the Contractor has no
direct contractual privity with the TWDB, as a lender to the Owner for the funding of its
project, the Owner and the Contractor agree that the TWDB is a third-party beneficiary and
neither this paragraph (nor any other provision of this Agreement necessary to give this
paragraph force or effect) shall be amended or waived without the prior written consent of
the TWDB.
Additional information on the American Iron and Steel (AIS) and its applicability to
this contract can be found in the TWDB-1106 guidance.
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It is recommended the Owner receive and maintain files documenting the Contractor’s
use of AIS. Monthly compliance with AIS will be verified by the Owner through the
submittal of the TWDB form TWDB-1106-A.

10. Davis-Bacon Wage Rate Requirements
(a) Compliance Procedures
In order to be held in compliance and satisfy this federal requirement, the following must be
fulfilled:
i.

Wage Determinations - U.S. Department of Labor (DOL) wage determination must be
included in the bidding and contract documents. DOL wage determinations may be obtained
online at http://www.wdol.gov/. Once it is determined that Davis-Bacon wage rates will
apply to a construction contract, the Owner must state in the solicitation that Davis-Bacon
prevailing wage rates are applicable and bid packages must include the current Davis-Bacon
general wage determination for the area where construction will occur. While the solicitation
remains open, the Owner must monitor www.wdol.gov on a weekly basis to ensure that the
wage determination contained in the solicitation remains current. The Owner must amend the
solicitation if the DOL issues a modification more than 10 days prior to the closing date (i.e.
bid opening) for the solicitation. If DOL modifies or supersedes the applicable wage
determination less than 10 days prior to the closing date, the Owner may request a finding
from the TWDB that there is not a reasonable time to notify interested Contractors of the
modification of the wage determination.

ii.

Insert wage rate requirements in full for all contracts and subcontracts in excess of
$2,000 - If the Owner is a governmental entity such as a city or district, it must insert in full
the contract clauses shown below as Option 1: Section 3, Section 4 if the contract exceeds
$100,000, and Section 5. If the Owner is a non-governmental entity such as a water supply
corporation or a private company, it must insert in full the contract clauses shown below as
Option 2: Section 3, Section 4 if the contract exceeds $100,000, and Section 5. The Owner
must ensure all prime contracts require the same full text in any subcontracts.

iii.

Monthly Certification – The Owner must complete and submit monthly a Davis Bacon
Wage Rate Certificate of Compliance once construction has begun. (Use Monthly Davis
Bacon Wage Rate Certificate of Compliance Submittal by Owner (Subrecipient) DB0154).

iv.

Contractor Payroll Requirements - The Contractor is required to pay the prevailing wage
rates on a weekly basis to laborers and mechanics in accordance with the requirements of 29
CFR 5.5, which are incorporated into the actual construction contract. Contractors/
Subcontractors must furnish weekly a statement with respect to the wages paid to each
employee during the preceding week. They may use the Department of Labor (DOL) Payroll
Form WH-347 and weekly Statement of Compliance on the reverse, or their own payroll form
with all of the same data elements as the DOL Payroll Form WH-347, and the TWDB’s form,
Statement of Compliance Certification by Contractor for SRF, DB-0155. The DOL Payroll
Form WH-347 can be found under the forms section of this document or at the following link:
http://www.dol.gov/whd/programs/dbra/wh347.htm.
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v.

Interviews - The Owner must periodically interview a sufficient number of employees
entitled to the Davis-Bacon prevailing wages to verify that Contractors or Subcontractors are
paying the appropriate wage rates. All interviews must be conducted in confidence. The
Owner must use Standard Form 1445 (SF 1445) found in the forms section of TWDB
guidance document TWDB-0156 or equivalent documentation to memorialize the interviews.
The Owner must establish and follow an interview schedule based on its assessment of the
risks of noncompliance with Davis-Bacon posed by Contractors or Subcontractors and the
duration of the contract or subcontract. The Owner must conduct more frequent interviews if
the initial interviews or other information indicated that there is a risk that the Contractor or
Subcontractor is not complying with Davis-Bacon. The Owner must immediately conduct
interviews in response to an alleged violation of the prevailing wage requirements.

vi.

Payroll Records - Certified payroll records are required to be retained by the Owner and
Contractor for three years after completion of the construction project. The Owner must
periodically conduct spot checks of a representative sample of weekly payroll data to verify
that Contractors or Subcontractors are paying the appropriate wage rates.

vii.

Wage Rate Poster – The Contractor must post the required Poster (WH-1321) and applicable
wage rates at the construction site. The wage rate poster may be found at under the forms
section of TWDB Guidance DB-0156 or at
http://www.dol.gov/whd/programs/dbra/wh1321.htm.

viii.

Report Violations – The Owner must immediately report violations of the Davis-Bacon
prevailing wage requirements to the EPA Davis-Bacon Coordinator listed in the assistance
agreement and to the appropriate DOL WHD Office listed at
http://www.dol.gov/dol/contact/index.htm.
(b) Subcontracts
The Contractor will insert in full the required wage rate requirement in any
subcontract in excess of $2,000 as specified in (a)(ii) of this section.
(c) Davis-Bacon General Wage Determinations
A "wage determination" is the listing of wage and fringe benefit for each classification
of laborers and mechanics which the Administrator of the Wage and Hour Division of
the U.S. DOL has determined to be prevailing in a given area for a construction. The
Davis-Bacon Wage Determinations are classified by the nature of the construction
projects performed, specifically listed as "schedules": residential, building, highway,
and heavy construction. A brief outline of the definitions for each schedule is listed
below.

•

Construction Type: Heavy determination
This determination includes those projects that are not properly classified as either
"building," "highway," or "residential." Unlike these classifications, heavy construction is
not a homogenous classification. Because of this catch-all nature, projects within the heavy
classification may sometimes be distinguished on the basis of their particular project
characteristics, and separate schedules may be issued for dredging projects, water and sewer
line projects, dams, major bridges, and flood control projects.
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•

Construction Type: Highway determination
This determination includes construction, alteration or repair of roads, streets, highways,
runways, taxiways, alleys, trails, paths, parking areas, and other similar projects not
incidental to building or heavy construction.

•

Construction Type: Building determination
This determination includes construction of sheltered enclosures with walk-in access for the
purpose of housing persons, machinery, equipment or supplies; all construction of such
structures; the installation of utilities and of equipment, both above and below grade levels;
as well as incidental grading, utilities and paving. Such structures need not be "habitable" to
be building construction. Also, the installation of heavy machinery and/or equipment does
not generally change the project's character as a building.

•

Construction Type: Residential
This determination includes the construction, alteration or repair of single-family houses,
apartment buildings of no more than four stories in height. This includes all incidental items
such as site work, parking areas, utilities, streets, and sidewalks.

The Owner should review their Contractor’s wage decisions and confirm they provide an adequate
classification of the labor required for the specific construction contract. Most CWSRF and
DWSRF projects will fall under the “Heavy” construction type, but Owners should ask their
consulting Engineers if unsure. Some contracts or projects may require more than one general
schedule to be included depending on the nature and extent of the work (i.e. a building is constructed
in a water treatment facility). This is described in more detail in DOL’s All Agency Memorandum
130 with Addendum 131. See the DOL’s website
http://www.dol.gov/whd/programs/dbra/memorand.htm. In such cases, the TWDB would designate
the work to which each wage determination or part thereof applies per Federal Acquisition
Regulations (FAR) 22.404-2 thru 404-3
https://www.acquisition.gov/browse/far/22?&searchTerms=Regulations+%28FAR%29+22.4042+thru+404-3 Should overlaps occur in the wage classification schedules for the contract(s), the
Owner may consider adopting the higher rate classification.
In all cases, the Owner is responsible to insure an adequate classification is provided to insure
compliance with the law. Where a Contractor alerts the Owner that the classification is inadequate,
the Owner should work with the Contractor and the DOL to address any valid concerns.
All questions regarding Davis-Bacon guidance can be directed to: U.S. Department of Labor Wage
and Hour Division1-866-4USWAGE (1-866-487-9243), TTY: 1-877-889-5627, Monday-Friday 8
a.m. to 8 p.m. Eastern Time.
If you require further information about Davis-Bacon and how to apply it to your project, please
contact the Texas Water Development Board Project Team Manager for your region or Clay
Schultz, Director, Regional Water Project Development, (512) 463-6277.
The Owner and Contractor may obtain additional information on the Davis-Bacon Wage Rates
requirements in the TWDB’s Guidance DB-0156 – “Guidance on Davis-Bacon Wage Rate
Requirements”.
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Option 1 – Applies to Governmental Entities (such as Cities and Districts)
1. Applicability of the Davis-Bacon (DB) prevailing wage requirements.
DB prevailing wage requirements apply to the construction, alteration, and repair of treatment works carried
out in whole or in part with assistance made available by the Clean Water State Revolving Fund and to any
construction project carried out in whole or in part by assistance made available by the Drinking Water State
Revolving Fund. If an Owner encounters a unique situation at a site that presents uncertainties regarding DB
applicability, the Owner must discuss the situation with the TWDB before authorizing work on that site.
2. Obtaining Wage Determinations.
(a) Owners shall obtain the wage determination for the locality in which a covered activity subject to DB will
take place prior to issuing requests for bids, proposals, quotes or other methods for soliciting contracts
(solicitation) for activities subject to DB. These wage determinations shall be incorporated into solicitations
and any subsequent contracts. Prime contracts must contain a provision requiring that Subcontractors follow
the wage determination incorporated into the prime contract.
(i)

While the solicitation remains open, the Owner shall monitor www.wdol.gov weekly to ensure that
the wage determination contained in the solicitation remains current. The recipients shall amend
the solicitation if DOL issues a modification more than 10 days prior to the closing date (i.e. bid
opening) for the solicitation. If DOL modifies or supersedes the applicable wage determination
less than 10 days prior to the closing date, the Owners may request a finding from the TWDB that
there is not a reasonable time to notify interested Contractors of the modification of the wage
determination. The TWDB will provide a report of its findings to the Owner.

(ii)

If the Owner does not award the contract within 90 days of the closure of the solicitation, any
modifications or supersedes DOL makes to the wage determination contained in the solicitation
shall be effective unless the TWDB, at the request of the Owner, obtains an extension of the 90 day
period from DOL pursuant to 29 CFR 1.6(c)(3)(iv). The Owner shall monitor www.wdol.gov on
a weekly basis if it does not award the contract within 90 days of closure of the solicitation to
ensure that wage determinations contained in the solicitation remain current.

(b) If the Owner carries out activity subject to DB by issuing a task order, work assignment or similar instrument
to an existing Contractor (ordering instrument) rather than by publishing a solicitation, the Owner shall insert
the appropriate DOL wage determination from www.wdol.gov into the ordering instrument.
(c) Owners shall review all subcontracts subject to DB entered into by prime Contractors to verify that the
prime Contractor has required its Subcontractors to include the applicable wage determinations.
(d) As provided in 29 CFR 1.6(f), DOL may issue a revised wage determination applicable to an Owner’s
contract after the award of a contract or the issuance of an ordering instrument if DOL determines that the
Owner has failed to incorporate a wage determination or has used a wage determination that clearly does not
apply to the contract or ordering instrument. If this occurs, the Owner shall either terminate the contract or
ordering instrument and issue a revised solicitation or ordering instrument or incorporate DOL’s wage
determination retroactive to the beginning of the contract or ordering instrument by change order. The Owner’s
Contractor must be compensated for any increases in wages resulting from the use of DOL’s revised wage
determination.
3. Contract and Subcontract provisions.
(a) The Owner(s) shall insert in full in any contract in excess of $2,000 which is entered into for the actual
construction, alteration and/or repair, including painting and decorating, of a treatment work under the CWSRF
or a construction project under the DWSRF financed in whole or in part from Federal funds or in accordance
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with guarantees of a Federal agency or financed from funds obtained by pledge of any contract of a Federal
agency to make a loan, grant or annual contribution (except where a different meaning is expressly indicated),
and which is subject to the labor standards provisions of any of the acts listed in 29 CFR 5.1, the Water
Resources Reform and Development Act of 2014 for a CWSRF-funded project or the Consolidated
Appropriations Act, 2016 (or subsequent federal law) for a DWSRF-funded project, the following clauses:
(1) Minimum wages.
(i) All laborers and mechanics employed or working upon the site of the work will be paid unconditionally
and not less often than once a week, and without subsequent deduction or rebate on any account (except
such payroll deductions as are permitted by regulations issued by the Secretary of Labor under the Copeland
Act (29 CFR part 3)), the full amount of wages and bona fide fringe benefits (or cash equivalents thereof)
due at time of payment computed at rates not less than those contained in the wage determination of the
Secretary of Labor which is attached hereto and made a part hereof, regardless of any contractual
relationship which may be alleged to exist between the Contractor and such laborers and mechanics.
Contributions made or costs reasonably anticipated for bona fide fringe benefits under section 1(b)(2) of
the Davis-Bacon Act on behalf of laborers or mechanics are considered wages paid to such laborers or
mechanics, subject to the provisions of paragraph (a)(1)(iv) of this section; also, regular contributions made
or costs incurred for more than a weekly period (but not less often than quarterly) under plans, funds, or
programs which cover the particular weekly period, are deemed to be constructively made or incurred
during such weekly period. Such laborers and mechanics shall be paid the appropriate wage rate and fringe
benefits on the wage determination for the classification of work actually performed, without regard to
skill, except as provided in 29 CFR 5.5(a)(4). Laborers or mechanics performing work in more than one
classification may be compensated at the rate specified for each classification for the time actually worked
therein: provided, that the employer's payroll records accurately set forth the time spent in each
classification in which work is performed. The wage determination (including any additional classification
and wage rates conformed under paragraph (a)(1)(ii) of this section) and the Davis-Bacon poster (WH1321) shall be posted at all times by the Contractor and its Subcontractors at the site of the work in a
prominent and accessible place where it can be easily seen by the workers.
Owners may obtain wage determinations from the U.S. Department of Labor’s web site, www.dol.gov.
(ii)(A) The Owner(s), on behalf of EPA, shall require that any class of laborers or mechanics, including
helpers, which is not listed in the wage determination and which is to be employed under the contract shall
be classified in conformance with the wage determination. The TWDB shall approve a request for an
additional classification and wage rate and fringe benefits therefore only when the following criteria have
been met:
(1) The work to be performed by the classification requested is not performed by a classification in the
wage determination; and
(2) The classification is utilized in the area by the construction industry; and
(3) The proposed wage rate, including any bona fide fringe benefits, bears a reasonable relationship to the
wage rates contained in the wage determination.
(B) If the Contractor and the laborers and mechanics to be employed in the classification (if known), or
their representatives, and the Owner(s) agree on the classification and wage rate (including the amount
designated for fringe benefits where appropriate), documentation of the action taken and the request,
including the local wage determination shall be sent by the Owner (s) to the TWDB.
The TWDB will transmit the request, to the Administrator of the Wage and Hour Division, Employment
Standards Administration, U.S. Department of Labor, Washington, DC 20210 and to the EPA DB Regional
Coordinator concurrently. The Administrator, or an authorized representative, will approve, modify, or
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disapprove every additional classification request within 30 days of receipt and so advise the TWDB or
will notify the TWDB within the 30-day period that additional time is necessary.
(C) In the event the Contractor, the laborers or mechanics to be employed in the classification or their
representatives, and the Owner(s) do not agree on the proposed classification and wage rate (including the
amount designated for fringe benefits, where appropriate), the TWDB shall refer the request and the local
wage determination, including the views of all interested parties and the recommendation of the TWDB, to
the Administrator for determination. The request shall be sent to the EPA DB Regional Coordinator
concurrently. The Administrator, or an authorized representative, will issue a determination within 30 days
of receipt of the request and so advise the contracting officer or will notify the contracting officer within
the 30-day period that additional time is necessary.
(D) The wage rate (including fringe benefits where appropriate) determined pursuant to paragraphs
(a)(1)(ii)(B) or (C) of this section, shall be paid to all workers performing work in the classification under
this contract from the first day on which work is performed in the classification.
(iii) Whenever the minimum wage rate prescribed in the contract for a class of laborers or mechanics
includes a fringe benefit which is not expressed as an hourly rate, the Contractor shall either pay the benefit
as stated in the wage determination or shall pay another bona fide fringe benefit or an hourly cash equivalent
thereof.
(iv) If the Contractor does not make payments to a trustee or other third person, the Contractor may consider
as part of the wages of any laborer or mechanic the amount of any costs reasonably anticipated in providing
bona fide fringe benefits under a plan or program, provided, that the Secretary of Labor has found, upon
the written request of the Contractor, that the applicable standards of the Davis-Bacon Act have been met.
The Secretary of Labor may require the Contractor to set aside in a separate account assets for the meeting
of obligations under the plan or program.
(2) Withholding. The Owner(s) shall, upon written request of the EPA Award Official or an authorized
representative of the Department of Labor, withhold or cause to be withheld from the Contractor under this
contract or any other Federal contract with the same prime Contractor, or any other federally-assisted
contract subject to Davis-Bacon prevailing wage requirements, which is held by the same prime Contractor,
so much of the accrued payments or advances as may be considered necessary to pay laborers and
mechanics, including apprentices, trainees, and helpers, employed by the Contractor or any Subcontractor
the full amount of wages required by the contract. In the event of failure to pay any laborer or mechanic,
including any apprentice, trainee, or helper, employed or working on the site of the work, all or part of the
wages required by the contract, the EPA may, after written notice to the Contractor, sponsor, applicant, or
Owner, take such action as may be necessary to cause the suspension of any further payment, advance, or
guarantee of funds until such violations have ceased.
(3) Payrolls and basic records.
(i) Payrolls and basic records relating thereto shall be maintained by the Contractor during the work and
preserved for a period of three years thereafter for all laborers and mechanics working at the site of the
work. Such records shall contain the name, address, and social security number of each such worker, his
or her correct classification, hourly rates of wages paid (including rates of contributions or costs anticipated
for bona fide fringe benefits or cash equivalents thereof of the types described in section 1(b)(2)(B) of the
Davis-Bacon Act), daily and weekly number of hours worked, deductions made and actual wages paid.
Whenever the Secretary
of Labor has found under 29 CFR 5.5(a)(1)(iv) that the wages of any laborer or mechanic include the
amount of any costs reasonably anticipated in providing benefits under a plan or program described in
section 1(b)(2)(B) of the Davis-Bacon Act, the Contractor shall maintain records which show that the
commitment to provide such benefits is enforceable, that the plan or program is financially responsible,
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and that the plan or program has been communicated in writing to the laborers or mechanics affected, and
records which show the costs anticipated or the actual cost incurred in providing such benefits. Contractors
employing apprentices or trainees under approved programs shall maintain written evidence of the
registration of apprenticeship programs and certification of trainee programs, the registration of the
apprentices and trainees, and the ratios and wage rates prescribed in the applicable programs.
(ii)(A) The Contractor shall submit weekly, for each week in which any contract work is performed, a copy
of all payrolls to the Owner, that is, the entity that receives the funds from the TWDB. Such documentation
shall be available on request of the TWDB or EPA. As to each payroll copy received, the Owner shall
provide written confirmation in a form satisfactory to the TWDB indicating whether the project is in
compliance with the requirements of 29 CFR 5.5(a)(1) based on the most recent payroll copies for the
specified week. The payrolls shall set out accurately and completely all of the information required to be
maintained under 29 CFR 5.5(a)(3)(i), except that full social security numbers and home addresses shall
not be included on the weekly payrolls. Instead the payrolls shall only need to include an individually
identifying number for each employee (e.g., the last four digits of the employee's social security number).
The required weekly payroll information may be submitted in any form desired. Optional Form WH-347
is available for this purpose from the Wage and Hour Division Web site at
http://www.dol.gov/whd/forms/wh347instr.htm or its successor site. The prime Contractor is responsible
for the submission of copies of payrolls by all Subcontractors. Contractors and Subcontractors shall
maintain the full social security number and current address of each covered worker and shall provide them
upon request to the Owner(s) for transmission to the TWDB or EPA if requested by EPA, the TWDB, the
Contractor, or the Wage and Hour Division of the Department of Labor for purposes of an investigation or
audit of compliance with prevailing wage requirements. It is not a violation of this section for a prime
Contractor to require a Subcontractor to provide addresses and social security numbers to the prime
Contractor for its own records, without weekly submission to the Owner(s).
(B) Each payroll submitted shall be accompanied by a “Statement of Compliance,” signed by the Contractor
or Subcontractor or his or her agent who pays or supervises the payment of the persons employed under
the contract and shall certify the following:
(1) That the payroll for the payroll period contains the information required to be provided under § 5.5
(a)(3)(ii) of Regulations, 29 CFR part 5, the appropriate information is being maintained under § 5.5
(a)(3)(i) of Regulations, 29 CFR part 5, and that such information is correct and complete;
(2) That each laborer or mechanic (including each helper, apprentice, and trainee) employed on the contract
during the payroll period has been paid the full weekly wages earned, without rebate, either directly or
indirectly, and that no deductions have been made either directly or indirectly from the full wages earned,
other than permissible deductions as set forth in Regulations, 29 CFR part 3;
(3) That each laborer or mechanic has been paid not less than the applicable wage rates and fringe benefits
or cash equivalents for the classification of work performed, as specified in the applicable wage
determination incorporated into the contract.
(C) The weekly submission of a properly executed certification set forth on the reverse side of Optional
Form WH-347 shall satisfy the requirement for submission of the “Statement of Compliance” required by
paragraph (a)(3)(ii)(B) of this section.
(D) The falsification of any of the above certifications may subject the Contractor or Subcontractor to civil
or criminal prosecution under section 1001 of title 18 and section 231 of title 31 of the United States Code.
(iii) The Contractor or Subcontractor shall make the records required under paragraph (a)(3)(i) of this
section available for inspection, copying, or transcription by authorized representatives of the TWDB, EPA
or the Department of Labor, and shall permit such representatives to interview employees during working
hours on the job. If the Contractor or Subcontractor fails to submit the required records or to make them
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available, the EPA or TWDB may, after written notice to the Contractor, sponsor, applicant, or Owner, take
such action as may be necessary to cause the suspension of any further payment, advance, or guarantee of
funds. Furthermore, failure to submit the required records upon request or to make such records available
may be grounds for debarment action pursuant to 29 CFR 5.12.
(4) Apprentices and trainees
(i) Apprentices. Apprentices will be permitted to work at less than the predetermined rate for the work they
performed when they are employed pursuant to and individually registered in a bona fide apprenticeship
program registered with the U.S. Department of Labor, Employment and Training Administration, Office
of Apprenticeship Training, Employer and Labor Services, or with a State Apprenticeship Agency
recognized by the Office, or if a person is employed in his or her first 90 days of probationary employment
as an apprentice in such an apprenticeship program, who is not individually registered in the program, but
who has been certified by the Office of Apprenticeship Training, Employer and Labor Services or a State
Apprenticeship Agency (where appropriate) to be eligible for probationary employment as an apprentice.
The allowable ratio of apprentices to journeymen on the job site in any craft classification shall not be
greater than the ratio permitted to the Contractor as to the entire work force under the registered program.
Any worker listed on a payroll at an apprentice wage rate, who is not registered or otherwise employed as
stated above, shall be paid not less than the applicable wage rate on the wage determination for the
classification of work actually performed. In addition, any apprentice performing work on the job site in
excess of the ratio permitted under the registered program shall be paid not less than the applicable wage
rate on the wage determination for the work actually performed. Where a Contractor is performing
construction on a project in a locality other than that in which its program is registered, the ratios and wage
rates (expressed in percentages of the journeyman's hourly rate) specified in the Contractor's or
Subcontractor's registered program shall be observed. Every apprentice must be paid at not less than the
rate specified in the registered program for the apprentice's level of progress, expressed as a percentage of
the journeymen hourly rate specified in the applicable wage determination. Apprentices shall be paid fringe
benefits in accordance with the provisions of the apprenticeship program. If the apprenticeship program
does not specify fringe benefits, apprentices must be paid the full amount of fringe benefits listed on the
wage determination for the applicable classification. If the Administrator determines that a different
practice prevails for the applicable apprentice classification, fringes shall be paid in accordance with that
determination. In the event the Office of Apprenticeship Training, Employer and Labor Services, or a State
Apprenticeship Agency recognized by the Office, withdraws approval of an apprenticeship program, the
Contractor will no longer be permitted to utilize apprentices at less than the applicable predetermined rate
for the work performed until an acceptable program is approved.
(ii) Trainees. Except as provided in 29 CFR 5.16, trainees will not be permitted to work at less than the
predetermined rate for the work performed unless they are employed pursuant to and individually registered
in a program which has received prior approval, evidenced by formal certification by the U.S. Department
of Labor, Employment and Training Administration. The ratio of trainees to journeymen on the job site
shall not be greater than permitted under the plan approved by the Employment and Training
Administration. Every trainee must be paid at not less than the rate specified in the approved program for
the trainee's level of progress, expressed as a percentage of the journeyman hourly rate specified in the
applicable wage determination. Trainees shall be paid fringe benefits in accordance with the provisions of
the trainee program.
If the trainee program does not mention fringe benefits, trainees shall be paid the full amount of fringe
benefits listed on the wage determination unless the Administrator of the Wage and Hour Division
determines that there is an apprenticeship program associated with the corresponding journeyman wage
rate on the wage determination which provides for less than full fringe benefits for apprentices. Any
employee listed on the payroll as a trainee rate who is not registered and participating in a training plan
approved by the Employment and Training Administration shall be paid not less than the applicable wage
rate on the wage determination for the classification of work actually performed. In addition, any trainee
performing work on the job site in excess of the ratio permitted under the registered program shall be paid
not less than the applicable wage rate on the wage determination for the work actually performed. In the
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event the Employment and Training Administration withdraws approval of a training program, the
Contractor will no longer be permitted to utilize trainees at less than the applicable predetermined rate for
the work performed until an acceptable program is approved.
(iii) Equal employment opportunity. The utilization of apprentices, trainees and journeymen under this part
shall be in conformity with the equal employment opportunity requirements of Executive Order 11246, as
amended and 29 CFR part 30.
(5) Compliance with Copeland Act requirements. The Contractor shall comply with the requirements of 29
CFR part 3, which are incorporated by reference in this contract.
(6) Subcontracts. The Contractor or Subcontractor shall insert in any subcontracts the clauses contained in
29 CFR 5.5(a)(1) through (10) and such other clauses as the EPA determines may by appropriate, and also
a clause requiring the Subcontractors to include these clauses in any lower tier subcontracts. The prime
Contractor shall be responsible for the compliance by any Subcontractor or lower tier Subcontractor with
all the contract clauses in 29 CFR 5.5.
(7) Contract termination; debarment. A breach of the contract clauses in 29 CFR 5.5 may be grounds for
termination of the contract, and for debarment as a Contractor and a Subcontractor as provided in 29 CFR
5.12.
(8) Compliance with Davis-Bacon and Related Act requirements. All rulings and interpretations of the
Davis-Bacon and Related Acts contained in 29 CFR parts 1, 3, and 5 are herein incorporated by reference
in this contract.
(9) Disputes concerning labor standards. Disputes arising out of the labor standards provisions of this
contract shall not be subject to the general disputes clause of this contract. Such disputes shall be resolved
in accordance with the procedures of the Department of Labor set forth in 29 CFR parts 5, 6, and 7. Disputes
within the meaning of this clause include disputes between the Contractor (or any of its Subcontractors)
and Owner(s), TWDB, EPA, the U.S. Department of Labor, or the employees or their representatives.
(10) Certification of eligibility.
(i) By entering into this contract, the Contractor certifies that neither it (nor he or she) nor any person or
firm who has an interest in the Contractor's firm is a person or firm ineligible to be awarded Government
contracts by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).
(ii) No part of this contract shall be subcontracted to any person or firm ineligible for award of a
Government contract by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).
(iii) The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 U.S.C. 1001.
4. Contract Provision for Contracts in Excess of $100,000.
(a) Contract Work Hours and Safety Standards Act. The Owner shall insert the following clauses set forth in
paragraphs (a)(1), (2), (3), and (4) of this section in full in any contract in an amount in excess of $100,000 and
subject to the overtime provisions of the Contract Work Hours and Safety Standards Act. These clauses shall
be inserted in addition to the clauses required by Item 3, above or 29 CFR 4.6. As used in this paragraph, the
terms laborers and mechanics include watchmen and guards.
(1) Overtime requirements. No Contractor or Subcontractor contracting for any part of the contract work
which may require or involve the employment of laborers or mechanics shall require or permit any such
laborer or mechanic in any workweek in which he or she is employed on such work to work in excess of
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forty hours in such workweek unless such laborer or mechanic receives compensation at a rate not less than
one and one-half times the basic rate of pay for all hours worked in excess of forty hours in such workweek.
(2) Violation; liability for unpaid wages; liquidated damages. In the event of any violation of the clause set
forth in paragraph (a)(1) of this section the Contractor and any Subcontractor responsible therefore shall be
liable for the unpaid wages. In addition, such Contractor and Subcontractor shall be liable to the United
States (in the case of work done under contract for the District of Columbia or a territory, to such District
or to such territory), for liquidated damages. Such liquidated damages shall be computed with respect to
each individual laborer or mechanic, including watchmen and guards, employed in violation of the clause
set forth in paragraph (a)(1) of this section, in the sum of $10 for each calendar day on which such individual
was required or permitted to work in excess of the standard workweek of forty hours without payment of
the overtime wages required by the clause set forth in paragraph (a)(1) of this section.
(3) Withholding for unpaid wages and liquidated damages. The Owner, upon written request of the EPA
Award Official or an authorized representative of the Department of Labor, shall withhold or cause to be
withheld, from any moneys payable on account of work performed by the Contractor or Subcontractor
under any such contract or any other Federal contract with the same prime Contractor, or any other
federally-assisted contract subject to the Contract Work Hours and Safety Standards Act, which is held by
the same prime Contractor, such sums as may be determined to be necessary to satisfy any liabilities of
such Contractor or Subcontractor for unpaid wages and liquidated damages as provided in the clause set
forth in paragraph (a)(2) of this section.
(4) Subcontracts. The Contractor or Subcontractor shall insert in any subcontracts the clauses set forth in
paragraph (a)(1) through (4) of this section and also a clause requiring the Subcontractors to include these
clauses in any lower tier subcontracts. The prime Contractor shall be responsible for compliance by any
Subcontractor or lower tier Subcontractor with the clauses set forth in paragraphs (a)(1) through (4) of this
section.
(b) In addition to the clauses contained in Item 3, above, in any contract subject only to the Contract Work
Hours and Safety Standards Act and not to any of the other statutes cited in 29 CFR 5.1, the Owner shall
insert a clause requiring that the Contractor or Subcontractor shall maintain payrolls and basic payroll
records during the course of the work and shall preserve them for a period of three years from the
completion of the contract for all laborers and mechanics, including guards and watchmen, working on the
contract. Such records shall contain the name and address of each such employee, social security number,
correct classifications, hourly rates of wages paid, daily and weekly number of hours worked, deductions
made, and actual wages paid. Further, the Owner shall insert in any such contract a clause providing that
the records to be maintained under this paragraph shall be made available by the Contractor or
Subcontractor for inspection, copying, or transcription by authorized representatives of the EPA, TWDB,
and the Department of Labor, and the Contractor or Subcontractor will permit such representatives to
interview employees during working hours on the job.
5. Compliance Verification
(a) The Owner shall periodically interview a sufficient number of employees entitled to DB prevailing wages
(covered employees) to verify that Contractors or Subcontractors are paying the appropriate wage rates. As
provided in 29 CFR 5.6(a)(6), all interviews must be conducted in confidence. The Owner must use Standard
Form 1445 (SF 1445) found in the forms section of TWDB guidance document TWDB-0156 or
equivalent documentation to memorialize the interviews. Copies of the SF 1445 are also available from EPA
on request.
(b) The Owner shall establish and follow an interview schedule based on its assessment of the risks of
noncompliance with DB posed by Contractors or Subcontractors and the duration of the contract or subcontract.
Owners must conduct more frequent interviews if the initial interviews or other information indicated that there
is a risk that the Contractor or Subcontractor is not complying with DB.
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Owners shall immediately conduct interviews in response to an alleged violation of the prevailing wage
requirements. All interviews shall be conducted in confidence."
(c) The Owner shall periodically conduct spot checks of a representative sample of weekly payroll data to verify
that Contractors or Subcontractors are paying the appropriate wage rates. The Owner shall establish and follow
a spot check schedule based on its assessment of the risks of noncompliance with DB posed by Contractors or
Subcontractors and the duration of the contract or subcontract. At a minimum, if practicable, the Owner should
spot check payroll data within two weeks of each Contractor or Subcontractor’s submission of its initial payroll
data and two weeks prior to the completion date the contract or subcontract. Owners must conduct more
frequent spot checks if the initial spot check or other information indicates that there is a risk that the Contractor
or Subcontractor is not complying with DB. In addition, during the examinations the Owner shall verify
evidence of fringe benefit plans and payments there under by Contractors and Subcontractors who claim credit
for fringe benefit contributions.
(d) The Owner shall periodically review Contractors and Subcontractor’s use of apprentices and trainees to
verify registration and certification with respect to apprenticeship and training programs approved by either the
U.S Department of Labor or a state, as appropriate, and that Contractors and Subcontractors are not using
disproportionate numbers of, laborers, trainees and apprentices. These reviews shall be conducted in
accordance with the schedules for spot checks and interviews described in Item 5(b) and (c) above.
(e) Owners must immediately report potential violations of the DB prevailing wage requirements to the EPA
Region 6 DB Coordinator, TWDB, and to the appropriate DOL Wage and Hour District Office listed at
http://www.dol.gov/whd/america2.htm.
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Option 2 – Applies to Non-Governmental Entities (such as Water Supply
Corporations and Private Companies)
1. Applicability of the Davis-Bacon (DB) prevailing wage requirements.
DB prevailing wage requirements apply to the construction, alteration, and repair of treatment works carried
out in whole or in part with assistance made available by the CWSRF and to any construction project carried
out in whole or in part by assistance made available by the DWSRF. If an Owner encounters a unique situation
at a site that presents uncertainties regarding DB applicability, the Owner must discuss the situation with the
TWDB before authorizing work on that site.
2. Obtaining Wage Determinations.
(a) Owners must obtain proposed wage determinations for specific localities at www.wdol.gov. After the
Owner obtains its proposed wage determination, it must submit the wage determination to the TWDB for
approval prior to inserting the wage determination into a solicitation, contract or issuing task orders, work
assignments or similar instruments to existing Contractors (ordering instruments unless subsequently directed
otherwise by the TWDB.)
(b) Owners shall obtain the wage determination for the locality in which a covered activity subject to DB will
take place prior to issuing requests for bids, proposals, quotes or other methods for soliciting contracts
(solicitation) for activities subject to DB. These wage determinations shall be incorporated into solicitations
and any subsequent contracts. Prime contracts must contain a provision requiring that Subcontractors follow
the wage determination incorporated into the prime contract.
(i)

While the solicitation remains open, the Owner shall monitor www.wdol.gov on a weekly basis to
ensure that the wage determination contained in the solicitation remains current. The recipients
shall amend the solicitation if DOL issues a modification more than 10 days prior to the closing
date (i.e. bid opening) for the solicitation. If DOL modifies or supersedes the applicable wage
determination less than 10 days prior to the closing date, the Owners may request a finding from
the TWDB that there is not a reasonable time to notify interested Contractors of the modification
of the wage determination. The TWDB will provide a report of its findings to the Owner.

(ii)

If the Owner does not award the contract within 90 days of the closure of the solicitation, any
modifications or supersedes DOL makes to the wage determination contained in the solicitation
shall be effective unless the TWDB, at the request of the Owner, obtains an extension of the 90day period from DOL pursuant to 29 CFR 1.6(c)(3)(iv). The Owner shall monitor www.wdol.gov
on a weekly basis if it does not award the contract within 90 days of closure of the solicitation to
ensure that wage determinations contained in the solicitation remain current.

(c) If the Owner carries out activity subject to DB by issuing a task order, work assignment or similar instrument
to an existing Contractor (ordering instrument) rather than by publishing a solicitation, the Owner shall insert
the appropriate DOL wage determination from www.wdol.gov into the ordering instrument.
(d) Owners shall review all subcontracts subject to DB entered into by prime Contractors to verify that the
prime Contractor has required its Subcontractors to include the applicable wage determinations.
(e) As provided in 29 CFR 1.6(f), DOL may issue a revised wage determination applicable to an Owner’s
contract after the award of a contract or the issuance of an ordering instrument if DOL determines that the
Owner has failed to incorporate a wage determination or has used a wage determination that clearly does not
apply to the contract or ordering instrument.
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If this occurs, the Owner shall either terminate the contract or ordering instrument and issue a revised
solicitation or ordering instrument or incorporate DOL’s wage determination retroactive to the beginning of the
contract or ordering instrument by change order. The Owner’s Contractor must be compensated for any
increases in wages resulting from the use of DOL’s revised wage determination.
3. Contract and Subcontract provisions.
(a) The Owner(s) shall insert in full in any contract in excess of $2,000 which is entered into for the actual
construction, alteration and/or repair, including painting and decorating, of a treatment work under the CWSRF
or a construction project under the DWSRF financed in whole or in part from Federal funds or in accordance
with guarantees of a Federal agency or financed from funds obtained by pledge of any contract of a Federal
agency to make a loan, grant or annual contribution (except where a different meaning is expressly indicated),
and which is subject to the labor standards provisions of any of the acts listed in 29 CFR 5.1, the Water
Resources Reform and Development Act of 2014 for a CWSRF-funded project or the Consolidated
Appropriations Act, 2016 (or subsequent federal law) for a DWSRF-funded project, the following clauses:
(1) Minimum wages.
(i) All laborers and mechanics employed or working upon the site of the work will be paid unconditionally
and not less often than once a week, and without subsequent deduction or rebate on any account (except
such payroll deductions as are permitted by regulations issued by the Secretary of Labor under the Copeland
Act (29 CFR part 3)), the full amount of wages and bona fide fringe benefits (or cash equivalents thereof)
due at time of payment computed at rates not less than those contained in the wage determination of the
Secretary of Labor which is attached hereto and made a part hereof, regardless of any contractual
relationship which may be alleged to exist between the Contractor and such laborers and mechanics.
Contributions made or costs reasonably anticipated for bona fide fringe benefits under section 1(b)(2) of
the Davis-Bacon Act on behalf of laborers or mechanics are considered wages paid to such laborers or
mechanics, subject to the provisions of paragraph (a)(1)(iv) of this section; also, regular contributions made
or costs incurred for more than a weekly period (but not less often than quarterly) under plans, funds, or
programs which cover the particular weekly period, are deemed to be constructively made or incurred
during such weekly period. Such laborers and mechanics shall be paid the appropriate wage rate and fringe
benefits on the wage determination for the classification of work actually performed, without regard to
skill, except as provided in 29 CFR 5.5(a)(4). Laborers or mechanics performing work in more than one
classification may be compensated at the rate specified for each classification for the time actually worked
therein: Provided, that the employer's payroll records accurately set forth the time spent in each
classification in which work is performed. The wage determination (including any additional classification
and wage rates conformed under paragraph (a)(1)(ii) of this section) and the Davis-Bacon poster (WH1321) shall be posted at all times by the Contractor and its Subcontractors at the site of the work in a
prominent and accessible place where it can be easily seen by the workers.
Owners may obtain wage determinations from the U.S. Department of Labor’s web site, www.dol.gov.
(ii)(A) The Owner(s), on behalf of EPA, shall require that any class of laborers or mechanics, including
helpers, which is not listed in the wage determination and which is to be employed under the contract shall
be classified in conformance with the wage determination. The TWDB shall approve a request for an
additional classification and wage rate and fringe benefits therefore only when the following criteria have
been met:
(1) The work to be performed by the classification requested is not performed by a classification in the
wage determination; and
(2) The classification is utilized in the area by the construction industry; and
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(3) The proposed wage rate, including any bona fide fringe benefits, bears a reasonable relationship to the
wage rates contained in the wage determination.
(B) If the Contractor and the laborers and mechanics to be employed in the classification (if known), or
their representatives, and the Owner(s) agree on the classification and wage rate (including the amount
designated for fringe benefits where appropriate), documentation of the action taken and the request,
including the local wage determination shall be sent by the Owner(s) to the TWDB. The TWDB will
transmit the request, to the Administrator of the Wage and Hour Division, Employment Standards
Administration, U.S. Department of Labor, Washington, DC 20210 and to the EPA DB Regional
Coordinator concurrently. The Administrator, or an authorized representative, will approve, modify, or
disapprove every additional classification request within 30 days of receipt and so advise the TWDB or
will notify the TWDB within the 30-day period that additional time is necessary.
(C) In the event the Contractor, the laborers or mechanics to be employed in the classification or their
representatives, and the Owner(s) do not agree on the proposed classification and wage rate (including the
amount designated for fringe benefits, where appropriate), the TWDB shall refer the request and the local
wage determination, including the views of all interested parties and the recommendation of the TWDB, to
the Administrator for determination. The request shall be sent to the EPA DB Regional Coordinator
concurrently. The Administrator, or an authorized representative, will issue a determination within 30 days
of receipt of the request and so advise the contracting officer or will notify the contracting officer within
the 30-day period that additional time is necessary.
(D) The wage rate (including fringe benefits where appropriate) determined pursuant to paragraphs
(a)(1)(ii)(B) or (C) of this section, shall be paid to all workers performing work in the classification under
this contract from the first day on which work is performed in the classification.
(iii) Whenever the minimum wage rate prescribed in the contract for a class of laborers or mechanics
includes a fringe benefit which is not expressed as an hourly rate, the Contractor shall either pay the benefit
as stated in the wage determination or shall pay another bona fide fringe benefit or an hourly cash equivalent
thereof.
(iv) If the Contractor does not make payments to a trustee or other third person, the Contractor may consider
as part of the wages of any laborer or mechanic the amount of any costs reasonably anticipated in providing
bona fide fringe benefits under a plan or program, Provided, That the Secretary of Labor has found, upon
the written request of the Contractor, that the applicable standards of the Davis-Bacon Act have been met.
The Secretary of Labor may require the Contractor to set aside in a separate account assets for the meeting
of obligations under the plan or program.
(2) Withholding. The Owner(s) shall, upon written request of the EPA Award Official or an authorized
representative of the Department of Labor, withhold or cause to be withheld from the Contractor under this
contract or any other Federal contract with the same prime Contractor, or any other federally-assisted
contract subject to Davis-Bacon prevailing wage requirements, which is held by the same prime Contractor,
so much of the accrued payments or advances as may be considered necessary to pay laborers and
mechanics, including apprentices, trainees, and helpers, employed by the Contractor or any Subcontractor
the full amount of wages required by the contract. In the event of failure to pay any laborer or mechanic,
including any apprentice, trainee, or helper, employed or working on the site of the work, all or part of the
wages required by the contract, the EPA may, after written notice to the Contractor, sponsor, applicant, or
Owner, take such action as may be necessary to cause the suspension of any further payment, advance, or
guarantee of funds until such violations have ceased.
(3) Payrolls and basic records.
(i) Payrolls and basic records relating thereto shall be maintained by the Contractor during the course of
the work and preserved for a period of three years thereafter for all laborers and mechanics working at the
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site of the work. Such records shall contain the name, address, and social security number of each such
worker, his or her correct classification, hourly rates of wages paid (including rates of contributions or costs
anticipated for bona fide fringe benefits or cash equivalents thereof of the types described in section
1(b)(2)(B) of the Davis-Bacon Act), daily and weekly number of hours worked, deductions made and actual
wages paid. Whenever the Secretary of Labor has found under 29 CFR 5.5(a)(1)(iv) that the wages of any
laborer or mechanic include the amount of any costs reasonably anticipated in providing benefits under a
plan or program described in section 1(b)(2)(B) of the Davis-Bacon Act, the Contractor shall maintain
records which show that the commitment to provide such benefits is enforceable, that the plan or program
is financially responsible, and that the plan or program has been communicated in writing to the laborers
or mechanics affected, and records which show the costs anticipated or the actual cost incurred in providing
such benefits. Contractors employing apprentices or trainees under approved programs shall maintain
written evidence of the registration of apprenticeship programs and certification of trainee programs, the
registration of the apprentices and trainees, and the ratios and wage rates prescribed in the applicable
programs.
(ii)(A) The Contractor shall submit weekly, for each week in which any contract work is performed, a copy
of all payrolls to the Owner, that is, the entity that receives the funds from the TWDB. Such documentation
shall be available on request of the TWDB or EPA. As to each payroll copy received, the Owner shall
provide written confirmation in a form satisfactory to the TWDB indicating whether or not the project is in
compliance with the requirements of 29 CFR 5.5(a)(1) based on the most recent payroll copies for the
specified week. The payrolls shall set out accurately and completely all of the information required to be
maintained under 29 CFR 5.5(a)(3)(i), except that full social security numbers and home addresses shall
not be included on the weekly payrolls. Instead the payrolls shall only need to include an individually
identifying number for each employee (e.g., the last four digits of the employee's social security number).
The required weekly payroll information may be submitted in any form desired. Optional Form WH-347
is available for this purpose from the Wage and Hour Division Web site at
http://www.dol.gov/whd/forms/wh347instr.htm or its successor site. The prime Contractor is responsible
for the submission of copies of payrolls by all Subcontractors. Contractors and Subcontractors shall
maintain the full social security number and current address of each covered worker and shall provide them
upon request to the Owner(s) for transmission to the TWDB or EPA if requested by EPA, the TWDB, the
Contractor, or the Wage and Hour Division of the Department of Labor for purposes of an investigation or
audit of compliance with prevailing wage requirements. It is not a violation of this section for a prime
Contractor to require a Subcontractor to provide addresses and social security numbers to the prime
Contractor for its own records, without weekly submission to the Owner(s).
(B) Each payroll submitted shall be accompanied by a “Statement of Compliance,” signed by the Contractor
or Subcontractor or his or her agent who pays or supervises the payment of the persons employed under
the contract and shall certify the following:
(1) That the payroll for the payroll period contains the information required to be provided under § 5.5
(a)(3)(ii) of Regulations, 29 CFR part 5, the appropriate information is being maintained under § 5.5
(a)(3)(i) of Regulations, 29 CFR part 5, and that such information is correct and complete;
(2) That each laborer or mechanic (including each helper, apprentice, and trainee) employed on the contract
during the payroll period has been paid the full weekly wages earned, without rebate, either directly or
indirectly, and that no deductions have been made either directly or indirectly from the full wages earned,
other than permissible deductions as set forth in Regulations, 29 CFR part 3;
(3) That each laborer or mechanic has been paid not less than the applicable wage rates and fringe benefits
or cash equivalents for the classification of work performed, as specified in the applicable wage
determination incorporated into the contract.
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(C) The weekly submission of a properly executed certification set forth on the reverse side of Optional
Form WH-347 shall satisfy the requirement for submission of the “Statement of Compliance” required by
paragraph (a)(3)(ii)(B) of this section.
(D) The falsification of any of the above certifications may subject the Contractor or Subcontractor to civil
or criminal prosecution under section 1001 of title 18 and section 231 of title 31 of the United States Code.
(iii) The Contractor or Subcontractor shall make the records required under paragraph (a)(3)(i) of this
section available for inspection, copying, or transcription by authorized representatives of the TWDB, EPA
or the Department of Labor, and shall permit such representatives to interview employees during working
hours on the job. If the Contractor or Subcontractor fails to submit the required records or to make them
available, the EPA or TWDB may, after written notice to the Contractor, sponsor, applicant, or Owner, take
such action as may be necessary to cause the suspension of any further payment, advance, or guarantee of
funds. Furthermore, failure to submit the required records upon request or to make such records available
may be grounds for debarment action pursuant to 29 CFR 5.12.
(4) Apprentices and trainees
(i) Apprentices. Apprentices will be permitted to work at less than the predetermined rate for the work they
performed when they are employed pursuant to and individually registered in a bona fide apprenticeship
program registered with the U.S. Department of Labor, Employment and Training Administration, Office
of Apprenticeship Training, Employer and Labor Services, or with a State Apprenticeship Agency
recognized by the Office, or if a person is employed in his or her first 90 days of probationary employment
as an apprentice in such an apprenticeship program, who is not individually registered in the program, but
who has been certified by the Office of Apprenticeship Training, Employer and Labor Services or a State
Apprenticeship Agency (where appropriate) to be eligible for probationary employment as an apprentice.
The allowable ratio of apprentices to journeymen on the job site in any craft classification shall not be
greater than the ratio permitted to the Contractor as to the entire work force under the registered program.
Any worker listed on a payroll at an apprentice wage rate, who is not registered or otherwise employed as
stated above, shall be paid not less than the applicable wage rate on the wage determination for the
classification of work actually performed. In addition, any apprentice performing work on the job site in
excess of the ratio permitted under the registered program shall be paid not less than the applicable wage
rate on the wage determination for the work actually performed. Where a Contractor is performing
construction on a project in a locality other than that in which its program is registered, the ratios and wage
rates (expressed in percentages of the journeyman's hourly rate) specified in the Contractor's or
Subcontractor's registered program shall be observed. Every apprentice must be paid at not less than the
rate specified in the registered program for the apprentice's level of progress, expressed as a percentage of
the journeymen hourly rate specified in the applicable wage determination. Apprentices shall be paid fringe
benefits in accordance with the provisions of the apprenticeship program. If the apprenticeship program
does not specify fringe benefits, apprentices must be paid the full amount of fringe benefits listed on the
wage determination for the applicable classification. If the Administrator determines that a different
practice prevails for the applicable apprentice classification, fringes shall be paid in accordance with that
determination. In the event the Office of Apprenticeship Training, Employer and Labor Services, or a State
Apprenticeship Agency recognized by the Office, withdraws approval of an apprenticeship program, the
Contractor will no longer be permitted to utilize apprentices at less than the applicable predetermined rate
for the work performed until an acceptable program is approved.
(ii) Trainees. Except as provided in 29 CFR 5.16, trainees will not be permitted to work at less than the
predetermined rate for the work performed unless they are employed pursuant to and individually registered
in a program which has received prior approval, evidenced by formal certification by the U.S. Department
of Labor, Employment and Training Administration. The ratio of trainees to journeymen on the job site
shall not be greater than permitted under the plan approved by the Employment and Training
Administration. Every trainee must be paid at not less than the rate specified in the approved program for
the trainee's level of progress, expressed as a percentage of the journeyman hourly rate specified in the
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applicable wage determination. Trainees shall be paid fringe benefits in accordance with the provisions of
the trainee program. If the trainee program does not mention fringe benefits, trainees shall be paid the full
amount of fringe benefits listed on the wage determination unless the Administrator of the Wage and Hour
Division determines that there is an apprenticeship program associated with the corresponding journeyman
wage rate on the wage determination which provides for less than full fringe benefits for apprentices. Any
employee listed on the payroll at a trainee rate who is not registered and participating in a training plan
approved by the Employment and Training Administration shall be paid not less than the applicable wage
rate on the wage determination for the classification of work actually performed. In addition, any trainee
performing work on the job site in excess of the ratio permitted under the registered program shall be paid
not less than the applicable wage rate on the wage determination for the work actually performed. In the
event the Employment and Training Administration withdraws approval of a training program, the
Contractor will no longer be permitted to utilize trainees at less than the applicable predetermined rate for
the work performed until an acceptable program is approved.
(iii) Equal employment opportunity. The utilization of apprentices, trainees and journeymen under this part
shall be in conformity with the equal employment opportunity requirements of Executive Order 11246, as
amended and 29 CFR part 30.
(5) Compliance with Copeland Act requirements. The Contractor shall comply with the requirements of 29
CFR part 3, which are incorporated by reference in this contract.
(6) Subcontracts. The Contractor or Subcontractor shall insert in any subcontracts the clauses contained in
29 CFR 5.5(a)(1) through (10) and such other clauses as the EPA determines may by appropriate, and also
a clause requiring the Subcontractors to include these clauses in any lower tier subcontracts. The prime
Contractor shall be responsible for the compliance by any Subcontractor or lower tier Subcontractor with
all the contract clauses in 29 CFR 5.5.
(7) Contract termination; debarment. A breach of the contract clauses in 29 CFR 5.5 may be grounds for
termination of the contract, and for debarment as a Contractor and a Subcontractor as provided in 29 CFR
5.12.
(8) Compliance with Davis-Bacon and Related Act requirements. All rulings and interpretations of the
Davis-Bacon and Related Acts contained in 29 CFR parts 1, 3, and 5 are herein incorporated by reference
in this contract.
(9) Disputes concerning labor standards. Disputes arising out of the labor standards provisions of this
contract shall not be subject to the general disputes clause of this contract. Such disputes shall be resolved
in accordance with the procedures of the Department of Labor set forth in 29 CFR parts 5, 6, and 7. Disputes
within the meaning of this clause include disputes between the Contractor (or any of its Subcontractors)
and Owner(s), TWDB, EPA, the U.S. Department of Labor, or the employees or their representatives.
(10) Certification of eligibility.
(i) By entering into this contract, the Contractor certifies that neither it (nor he or she) nor any person or
firm who has an interest in the Contractor's firm is a person or firm ineligible to be awarded Government
contracts by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).
(ii) No part of this contract shall be subcontracted to any person or firm ineligible for award of a
Government contract by virtue of section 3(a) of the Davis-Bacon Act or 29 CFR 5.12(a)(1).
(iii) The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 U.S.C. 1001.
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4. Contract Provision for Contracts in Excess of $100,000.
(a) Contract Work Hours and Safety Standards Act. The Owner shall insert the following clauses set forth in
paragraphs (a)(1), (2), (3), and (4) of this section in full in any contract in an amount in excess of $100,000 and
subject to the overtime provisions of the Contract Work Hours and Safety Standards Act. These clauses shall
be inserted in addition to the clauses required by Item 3, above or 29 CFR 4.6. As used in this paragraph, the
terms laborers and mechanics include watchmen and guards.
(1) Overtime requirements. No Contractor or Subcontractor contracting for any part of the contract work
which may require or involve the employment of laborers or mechanics shall require or permit any such
laborer or mechanic in any workweek in which he or she is employed on such work to work in excess of
forty hours in such workweek unless such laborer or mechanic receives compensation at a rate not less than
one and one-half times the basic rate of pay for all hours worked in excess of forty hours in such workweek.
(2) Violation; liability for unpaid wages; liquidated damages. In the event of any violation of the clause set
forth in paragraph (a)(1) of this section the Contractor and any Subcontractor responsible therefore shall be
liable for the unpaid wages. In addition, such Contractor and Subcontractor shall be liable to the United
States (in the case of work done under contract for the District of Columbia or a territory, to such District
or to such territory), for liquidated damages. Such liquidated damages shall be computed with respect to
each individual laborer or mechanic, including watchmen and guards, employed in violation of the clause
set forth in paragraph (a)(1) of this section, in the sum of $10 for each calendar day on which such individual
was required or permitted to work in excess of the standard workweek of forty hours without payment of
the overtime wages required by the clause set forth in paragraph (a)(1) of this section.
(3) Withholding for unpaid wages and liquidated damages. The Owner shall upon the request of the EPA
Award Official or an authorized representative of the Department of Labor, withhold or cause to be
withheld, from any moneys payable on account of work performed by the Contractor or Subcontractor
under any such contract or any other Federal contract with the same prime Contractor, or any other
federally-assisted contract subject to the Contract Work Hours and Safety Standards Act, which is held by
the same prime Contractor, such sums as may be determined to be necessary to satisfy any liabilities of
such Contractor or Subcontractor for unpaid wages and liquidated damages as provided in the clause set
forth in paragraph (a)(2) of this section.
(4) Subcontracts. The Contractor or Subcontractor shall insert in any subcontracts the clauses set forth in
paragraph (a)(1) through (4) of this section and also a clause requiring the Subcontractors to include these
clauses in any lower tier subcontracts. The prime Contractor shall be responsible for compliance by any
Subcontractor or lower tier Subcontractor with the clauses set forth in paragraphs (a)(1) through (4) of this
section.
(b) In addition to the clauses contained in Item 3, above, in any contract subject only to the Contract Work
Hours and Safety Standards Act and not to any of the other statutes cited in 29 CFR 5.1, the Owner shall
insert a clause requiring that the Contractor or Subcontractor shall maintain payrolls and basic payroll
records during the course of the work and shall preserve them for a period of three years from the
completion of the contract for all laborers and mechanics, including guards and watchmen, working on the
contract. Such records shall contain the name and address of each such employee, social security number,
correct classifications, hourly rates of wages paid, daily and weekly number of hours worked, deductions
made, and actual wages paid. Further, the Owner shall insert in any such contract a clause providing that
the records to be maintained under this paragraph shall be made available by the Contractor or
Subcontractor for inspection, copying, or transcription by authorized representatives of the EPA, TWDB,
and the Department of Labor, and the Contractor or Subcontractor will permit such representatives to
interview employees during working hours on the job.
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5. Compliance Verification

(a) The Owner shall periodically interview a sufficient number of employees entitled to DB prevailing
wages (covered employees) to verify that Contractors or Subcontractors are paying the appropriate
wage rates. As provided in 29 CFR 5.6(a)(6), all interviews must be conducted in confidence. The
Owner must use Standard Form 1445 (SF 1445) found in the forms section of TWDB guidance
document TWDB-0156 or equivalent documentation to memorialize the interviews. Copies of the SF
1445 are also available from EPA on request.
(b) The Owner shall establish and follow an interview schedule based on its assessment of the risks
of noncompliance with DB posed by Contractors or Subcontractors and the duration of the contract
or subcontract. Owners must conduct more frequent interviews if the initial interviews or other
information indicated that there is a risk that the Contractor or Subcontractor is not complying with
DB. Owners shall immediately conduct interviews in response to an alleged violation of the prevailing
wage requirements. All interviews shall be conducted in confidence."
(c) The Owner shall periodically conduct spot checks of a representative sample of weekly payroll
data to verify that Contractors or Subcontractors are paying the appropriate wage rates. The Owner
shall establish and follow a spot check schedule based on its assessment of the risks of noncompliance
with DB posed by Contractors or Subcontractors and the duration of the contract or subcontract. At a
minimum, if practicable the Owner should spot check payroll data within two weeks of each
Contractor or Subcontractor’s submission of its initial payroll data and two weeks prior to the
completion date the contract or subcontract. Owners must conduct more frequent spot checks if the
initial spot check or other information indicates that there is a risk that the Contractor or Subcontractor
is not complying with DB. In addition, during the examinations the Owner shall verify evidence of
fringe benefit plans and payments there under by Contractors and Subcontractors who claim credit for
fringe benefit contributions.
(d) The Owner shall periodically review Contractors and Subcontractor’s use of apprentices and
trainees to verify registration and certification with respect to apprenticeship and training programs
approved by either the U.S Department of Labor or a state, as appropriate, and that Contractors and
Subcontractors are not using disproportionate numbers of, laborers, trainees and apprentices. These
reviews shall be conducted in accordance with the schedules for spot checks and interviews described
in Item 5(b) and (c) above.
(e) Owners must immediately report potential violations of the DB prevailing wage requirements to
the EPA Region 6 DB Coordinator, TWDB, and to the appropriate DOL Wage and Hour District
Office listed at http://www.dol.gov/whd/america2.htm.

11. Payments
(a) Progress Payments:
i. The Contractor shall prepare their requisition for progress payment as of the last day
of the payment month and submit it, with the required number of copies, to the
Engineer for review. Except as provided in paragraph (iii) of this subsection, the
amount of the payment due to the Contractor shall be determined by adding to the
total value of work completed to date, the value of materials properly stored on the
site and deducting (1) five percent (5%) minimum of the total amount, as a retainage
and (2) the amount of all previous payments. The total value of work completed to
date shall be based on the actual or estimated quantities of work completed and on the
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unit prices contained in the agreement (or cost breakdown approved pursuant to
section 7.b relating to lump sum bids) and adjusted by approved change orders. The
value of materials properly stored on the site shall be based upon the estimated
quantities of such materials and the invoices prices.
Copies of all invoices shall be available for inspection by the Engineer.
ii.

The Contractor shall be responsible for the care and protection of all materials and
work upon which payments have been made until final acceptance of such work and
materials by the Owner. Such payments shall not constitute a waiver of the right of
the Owner to require the fulfillment of all terms of the contract and the delivery of all
improvements embraced in the contract complete and satisfactory to the Owner in all
details.

iii.

This clause applies to contracts when the Owner is a District or Authority. The
retainage shall be ten (10%) percent minimum of the amount otherwise due until at
least fifty (50%) of the work has been completed. After the project is fifty (50%)
percent completed, and if the District or Authority’s Board finds that satisfactory
progress is being made, then the District may authorize any of the remaining progress
payments to be made in full. The District is not obligated to pay interest earned on
the first 50% of work completed (Texas Water Code Sec. 49.276(d)).

iv.

The five (5%) percent retainage of the progress payments due to the Contractor may
not be reduced until the building of the project is substantially complete and a
reduction in the retainage has been authorized by the TWDB.

(b) Withholding Payments. The Owner may withhold from any payment otherwise due to
the Contractor so much as may be necessary to protect the Owner and if so elects may
also withhold any amounts due from the Contractor to any Subcontractors or material
dealers for work performed or material furnished by them. The foregoing provisions
shall be construed solely for the benefit of the Owner and will not require the Owner to
determine or adjust any claims or disputes between the Contractor and his Subcontractors
or material dealers, or to withhold any monies for their protection unless the Owner
elects to do so.
The failure or refusal of the Owner to withhold any monies from the Contractor shall in
no way impair the obligations of any surety or sureties under any bond or bonds
furnished under this contract.
(c) Payments Subject to Submission of Certificates. Each payment to the Contractor by the
Owner shall be made subject to submission by the Contractor of all written certifications
required of him and his Subcontractors by general and special conditions pertaining to
this contract.
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(d) Final Payment.
i.

Upon satisfactory completion of the work performed under this contract,
as a condition before final payment under this contract or as a termination settlement
under this contract the Contractor shall execute and deliver to the Owner a release of
all claims against the Owner arising under, or by virtue of, this contract, except
claims which are specifically exempted by the Contractor to be set forth therein.
Unless otherwise provided in this contract, by State law or otherwise expressly
agreed to by the parties to this contract, final payment under this contract or
settlement upon termination of this contract shall not constitute a waiver of the
Owner's claims against the Contractor or his sureties under this contract or applicable
performance and payment bonds.

ii.

After final inspection and acceptance by the Owner of all work under the contract, the
Contractor shall prepare their requisition for final payment which shall be based upon
the carefully measured or computed quantity of each item of work at the applicable
unit prices stipulated in the Agreement or cost breakdown (if lump sum), as adjusted
by approved change orders. The total amount of the final payment due the Contractor
under this contract shall be the amount computed as described above less all previous
payments.

iii.

The retainage and its interest earnings, if any, shall not be paid to the Contractor until
the TWDB has authorized a reduction in, or release of, retainage on the contract
work.

iv.

Withholding of any amount due to the Owner, under general and/or special
conditions regarding "Liquidated Damages," shall be deducted from the final
payment due the Contractor.

12. Equal employment opportunity and affirmative action

This provision applies to Clean Water State Revolving Fund Program and
Drinking Water State Revolving Fund projects where the contract agreement is
for more than $10,000.
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, color, religion, sex (including pregnancy), sexual
orientation, gender identity, national origin, age (40 or older), disability, or genetic
information. The Contractor will take affirmative action to ensure that applicants
are employed, and that employees are treated during employment, without regard
to their race, color, religion, sex, sexual orientation, gender identity, 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
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training, including apprenticeship.
The Contractor agrees to post in conspicuous places, available to employees and
applicants for employment, notices to be provided by the contracting officer
setting forth the provisions of this nondiscrimination clause.
(2) The Contractor will, in all solicitations or advancements for employees placed by
or on behalf of the Contractor, state that all qualified applicants will receive
consideration for employment without regard to race, color, religion, sex, sexual
orientation, gender identity, or national origin.
(3) The Contractor will not discharge or in any other manner discriminate against any
employee or applicant for employment because such employee or applicant has
inquired about, discussed, or disclosed the compensation of the employee or
applicant or another employee or applicant. This provision shall not apply to
instances in which an employee who has access to the compensation information
of other employees or applicants as a part of such employee’s essential job
functions discloses the compensation of such other employees or applicants to
individuals who do not otherwise have access to such information, unless such
disclosure is in response to a formal complaint or charge, in furtherance of an
investigation, proceeding, hearing, or action, including an investigation conducted
by the employer, or is consistent with the Contractor’s legal duty to furnish
information.
(4) The Contractor will send to each labor union or representative of workers with which
the Contractor has a collective bargaining agreement or other contract or understanding,
a notice, to be provided by the agency contracting officer, advising the labor union or
workers' representative of the Contractor's commitments under Section 202 of
Executive Order No. 11246 of September 24, 1965, and shall post copies of the notice
in conspicuous places available to employees and applicants for employment.
(5) The Contractor will comply with all provisions of Executive Order No. 11246 of Sept.
24, 1965, and of the rules, regulations, and relevant orders of the Secretary of Labor.
(6) The Contractor will furnish all information and reports required by Executive Order No.
11246 of September 24, 1965, and by the rules, regulations, and orders of the Secretary
of Labor, or pursuant thereto, and will permit access to his books, records, and accounts
by the contracting agency and the Secretary of Labor for purposes of investigation to
ascertain compliance with such rules, regulations, and orders.
(7) In the event of the Contractor's noncompliance with the nondiscrimination clauses
of this contract or with any of such rules, regulations, or orders, this contract may
be cancelled, terminated, or suspended in whole or in part and the Contractor may
be declared ineligible for further Government contracts in accordance with
procedures authorized in Executive Order No. 11246 of Sept. 24, 1965, and such
other sanctions may be imposed and remedies invoked as provided in Executive
Order No. 11246 of September 24, 1965, or by rule, regulation, or order of the
Secretary of Labor, or as otherwise provided by law.
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(8) The Contractor will include the provisions of paragraphs (1) through (8) in every
subcontract or purchase order unless exempted by rules, regulations, or orders of
the Secretary of Labor issued pursuant to Section 204 of Executive Order No.
11246 of September 24, 1965, so that such provisions will be binding upon each
Subcontractor or vendor. The Contractor will take such action with respect to any
subcontract or purchase order as may be directed by the Secretary of Labor as a
means of enforcing such provisions including sanctions for noncompliance:
Provided, however, that in the event the Contractor becomes involved in, or is
threatened with, litigation with a Subcontractor or vendor as a result of such
direction, the Contractor may request the United States to enter into such litigation
to protect the interests of the United States.
Whenever the Contractor, or any Subcontractor at any tier, subcontracts a portion of
the work involving any construction trade, it shall physically include in each
subcontract in excess of $10,000 the provisions of these specifications and the notice
which contains the applicable goals set for minority and female participation and
which is set forth in the solicitations from which this contract resulted.

13. Debarment and Suspension

This provision applies only to Clean Water State Revolving Fund Equivalency Program
projects and Drinking Water State Revolving Fund projects. This contract is subject to
the Title 40 Code of Federal Regulations Part 32 concerning Debarment and Suspension.
The Contractor will comply with the assurances provided with the bid that led to this
contract.
Instructions for Certification
(a) By signing and submitting this proposal, the prospective lower tier participant is
providing the certification set out below.
(b) The certification in this clause is a material representation of fact upon which
reliance was placed when this transaction was entered into. If it is later
determined that the prospective lower tier participant knowingly rendered an
erroneous certification, in addition to other remedies available to the Federal
Government the department or agency with which this transaction originated may
pursue available remedies, including suspension and/or debarment.
(c) The prospective lower tier participant shall provide immediate written notice to the
person to whom this proposal is submitted if at any time the prospective lower tier
participant learns that its certification was erroneous when submitted or had become
erroneous by reason of changed circumstances.
(d) The terms covered transaction, debarred, suspended, ineligible, lower tier covered
transaction, participant, person, primary covered transaction, principal, proposal, and
voluntarily excluded, as used in this clause, have the meaning set out in the
Definitions and Coverage sections of rules implementing Executive Order 12549.
You may contact the person to which this proposal is submitted for assistance in
obtaining a copy of those regulations.
(e) The prospective lower tier participant agrees by submitting this proposal that, should
the proposed covered transaction be entered into, it shall not knowingly enter into any
lower tier covered transaction with a person who is proposed for debarment under 48
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(f)

(g)

(h)

(i)

CFR part 9, subpart 9.4, debarred, suspended, declared ineligible, or voluntarily
excluded from participation in this covered transaction,
unless authorized by the department or agency with which this transaction originated.
The prospective lower tier participant further agrees by submitting this proposal
that it will include this clause titled ''Certification Regarding Debarment, Suspension,
Ineligibility and Voluntary Exclusion-Lower Tier Covered Transaction,'' without
modification, in all lower tier covered transactions and in all solicitations for lower
tier covered transactions.
A participant in a covered transaction may rely upon a certification of a
prospective participant in a lower tier covered transaction that it is not proposed for
debarment under 48 CFR part 9, subpart 9.4, debarred, suspended, ineligible, or
voluntarily excluded from covered transactions, unless it knows that the certification is
erroneous. A participant may decide the method and frequency by which it
determines the eligibility of its principals. Each participant may, but is not required
to, check the List of Parties Excluded from Federal Procurement and Nonprocurement Programs.
Nothing contained in the foregoing shall be construed to require establishment of a
system of records in order to render in good faith the certification required by this
clause. The knowledge and information of a participant is not required to exceed
that which is normally possessed by a prudent person in the ordinary course of business
dealings.
Except for transactions authorized under paragraph (e) of these instructions, if a
participant in a covered transaction knowingly enters into a lower tier covered
transaction with a person who is proposed for debarment under 48 CFR part 9, subpart
9.4, suspended, debarred, ineligible, or voluntarily excluded from participation in this
transaction, in addition to other remedies available to the Federal Government, the
department or agency with which this transaction originated may pursue available
remedies, including suspension and/or debarment.

Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion--Lower
Tier Covered Transactions.
(1) The prospective lower tier participant certifies, by submission of this proposal, that
neither it nor its principals are presently debarred, suspended, proposed for
debarment, declared ineligible, or voluntarily excluded from participation in this
transaction by any Federal department or agency.
(2) Where the prospective lower tier participant is unable to certify to any of the
statements in this certification, such prospective participant shall attach an
explanation to this proposal.
14. Disadvantaged Business Enterprises
The Texas Water Development Board’s (TWDB) Clean Water and Drinking Water
State Revolving Fund programs receive federal funds from the U. S. Environmental
Protection Agency (EPA). As a condition of federal grant awards, EPA regulations
require that loan recipients make a "good faith effort" to award a fair share of work to
DBE's who are Minority Business Enterprises (MBE's), and Women-owned Business
Enterprises (WBE's) whenever procuring construction, supplies, services and
equipment.
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The current fair share goals for the State of Texas are as follows:
Category
Construction
Equipment
Services
Supplies

MBE
19.44%
16.28%
20.41%
25.34%

WBE
9.17%
11.45%
13.66%
8.82%

After loan commitment, but prior to closing, Owners (Applicants) must provide forms
TWDB-0216 and TWDB-0373. The project’s Prime Engineer, Financial Advisor, and
Bond Counsel must complete a TWDB-0217 form and indicate if any subcontracting
opportunities will be available or if the Contractor will be self-performing the contract.
Regardless of the procurement’s outcome, all entities must submit a TWDB-0373 and list
the Contractors selected by the Owner for the project. Failure to include a Contractor and
contract amount will result in denial of payment until the proper documentation has been
reviewed and approved.
For each construction contract, Owners are required to submit a TWDB-0216 and TWDB0373 for the procurement of the project’s Prime Contractor. If the Prime Contractor is
utilizing Subcontractors for the project, then additional TWDB-0216 and TWDB-0373
forms will be required for submittal prior to request for payment.
The following forms are required for each contract:
Form
Prime Contractor
Submit Form To
TWDB-0216
Required
TWDB
TWDB-0217
Required
TWDB
TWDB-0373
Required
TWDB
(a) The Contractor shall, if awarding sub-agreements, to the extent appropriate for the
goals listed in the instructions to bidders make a good faith effort to award a fair share
of work to DBE’s who are Minority Business Enterprises (MBE’s) and Women-owned
Business Enterprises (WBE’s) as sources of supplies, construction, equipment and
services by taking the following steps:
i. Ensure DBEs are made aware of contracting opportunities by including qualified
small, minority, and women's businesses on solicitation lists;
ii. Assuring that small, minority, and women's businesses are solicited whenever they
are potential sources;
iii. Dividing total requirements, when economically feasible, into small tasks or
quantities to permit maximum participation of small, minority, and women's
businesses;
iv. Establishing delivery schedules, where the requirements of the work permit, which
will encourage participation by small, minority, and women's businesses; and

Page 41 of 46

TWDB-0550
Rev 09/19

v.

Using the services and assistance of the Small Business Administration, Minority
Business Development Agency of the U.S. Department of Commerce, and Texas
Marketplace, as appropriate.

15. Archeological Discoveries and Cultural Resources
No activity which may affect properties listed or properties eligible for listing in the
National Register of Historic Places or eligible for designation as a State Archeological
Landmark is authorized until the Owner has complied with the provisions of the National
Historic Preservation Act and the Antiquities Code of Texas.
The Owner has previously coordinated with the appropriate agencies and impacts to
known cultural or archeological deposits have been avoided or mitigated. However, the
Contractor may encounter unanticipated cultural or archeological deposits during
construction.
If archeological sites or historic structures which may qualify for designation as a State
Archeological Landmark according to the criteria in 13 TAC Chapter 26, or that may be
eligible for listing on the National Register of Historic Places in accordance with 36 CFR
Part 800, are discovered after construction operations are begun, the Contractor shall
immediately cease operations in that particular area and notify the Owner, the TWDB,
and the Texas Historical Commission, 1511 N. Colorado St., P.O. Box 12276, Capitol
Station, Austin, Texas 78711-2276. The Contractor shall take reasonable steps to protect
and preserve the discoveries until they have been inspected by the Owner's representative
and the TWDB. The Owner will promptly coordinate with the State Historic
Preservation Officer and any other appropriate agencies to obtain any necessary
approvals or permits to enable the work to continue. The Contractor shall not resume
work in the discovery until authorized to do so by the Owner.

16. Endangered Species
No activity is authorized that is likely to jeopardize the continued existence of a
threatened or endangered species as listed or proposed for listing under the Federal
Endangered Species Act (ESA), and/or the State of Texas Parks and Wildlife Code on
Endangered Species, or to destroy or adversely modify the habitat of such species.
If a threatened or endangered species is encountered during construction, the Contractor
shall immediately cease work in the area of the encounter and notify the Owner, who will
immediately implement actions in accordance with the ESA and applicable State statutes.
These actions shall include reporting the encounter to the TWDB, the U. S. Fish and
Wildlife Service, and the Texas Parks and Wildlife Department, obtaining any necessary
approvals or permits to enable the work to continue, or implement other mitigation
actions. The Contractor shall not resume construction in the area of the encounter until
authorized to do so by the Owner.

17. Hazardous Materials
Materials utilized in the project shall be free of any hazardous materials, except as may
be specifically provided for in the specifications.
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If the Contractor encounters existing material on sites owned or controlled by the Owner
or in material sources that are suspected by visual observation or smell to contain
hazardous materials, the Contractor shall immediately notify the Engineer and the
Owner.
The Owner will be responsible for the testing and removal or disposal of hazardous
materials on sites owned or controlled by the Owner. The Owner may suspend the
work, wholly or in part during the testing, removal or disposal of hazardous materials
on sites owned or controlled by the Owner.

18. Project Signage
The Owner must implement one of the signage options below as described in TWDB
Guidance TWDB-1109:
•
Online signage placed on community website or social media outlet;
•
Press release;
•
Posters or wall signage in a public building or location;
•
Newspaper or periodical advertisement for project construction, groundbreaking
ceremony, or operation of the new or improved facility; or
•
Standard on-site signage erected in a prominent location at the construction project
site or along a major thoroughfare within the community as directed by the Owner.
If a recipient decides on a public or media event to publicize the accomplishment of
significant events related to construction of the project, the U.S Environmental Protection
Administration, Region 6, must be provided with at least a ten working day notice of the
event and provided the opportunity to attend and participate. Please contact Associate
Director Claudia Hosch, who can be reached at (214) 665-6464 or
Hosch.Claudia@epa.gov.

19. Changes
*Provisions identified with an asterisk below are consistent with Local Government Code
271.060. Counties and Municipalities may modify the identified provisions, when
applicable, to conform to Local Government Code 262.031 (Counties) or 252.048
(Municipalities).
(a) The Owner may at any time, without notice to any surety, by written order designated or
indicated to be a change order, make changes in the work within the general scope of the
contract, including but not limited to changes:
i. In the specifications (including drawings and designs);
ii. In the time, method or manner of performance of the work;
iii. To decrease or increase the quantity of work to be performed or materials,
equipment or supplies to be furnished;
(b) *The total price of a contract may not be increased by a change order unless provision
has been made for the payment of the added cost by the appropriation of current funds or
bond funds for that purpose, by the authorization of the issuance of certificates, or by a
combination of those procedures.
(c) *A contract with an original contract price of $1 million or more may not be increased by
more than 25 percent. If a change order for a contract with an original contract price of
less than $1 million increases the contract amount to $1 million or more, subsequent
change orders may not increase the revised contract amount by more than 25 percent.
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(d) *A governing body may grant authority to an official or employee responsible for
purchasing or for administering a contract to approve a change order that involves an
increase or decrease of $50,000 or less.
(e) Changes that involve an increase in price will be supported by documentation of the cost
components. For projects funded through the EDAP program, or with grant proceeds,
TWDB staff may request this information to be provided in a format equivalent to the
Cost and Pricing Information form (No. WRD-277).
(f) Any change orders involving a change in the project requiring a relocation of project
components, sizing, or process may require additional environmental approval. A map
and description of the proposed changes should be sent to the TWDB Environmental
Reviewer for coordination and approval as soon as possible to avoid any delay.

20. Operation and Maintenance Manuals and Training
(a) The Contractor shall obtain installation, operation, and maintenance manuals from
manufacturers and suppliers for equipment furnished under the contract. The
Contractor shall submit three copies of each complete manual to the Engineer within 90
days after approval of shop drawings, product data, and samples, and not later than the
date of shipment of each item of equipment to the project site or storage location.
(b) The Owner shall require the Engineer to promptly review each manual submitted,
noting necessary corrections and revisions. If the Engineer rejects the manual, the
Contractor shall correct and resubmit the manual until it is acceptable to the Engineer as
being in conformance with the design concept of the project and for compliance
with information given in the Contract Documents. Owner may assess the Contractor
a charge for reviews of the same items in excess of three (3) times. Such procedure
shall not be considered cause for delay.
(c) Acceptance of manuals by Engineer does not relieve the Contractor of any requirements
of terms of Contract.
(d) The Contractor shall provide the services of trained, qualified technicians to check
final equipment installation, to assist as required in placing same in operation, and to
instruct operating personnel in the proper manner of performing routine operation and
maintenance of the equipment.
(e) Operations and maintenance manuals specified hereinafter are in addition to any
operation, maintenance, or installation instructions required by the Contractor to install,
test, and start-up the equipment. Each manual is to be bound in a folder and labeled to
identify the contents and project to which it applies. The manual shall contain the
following applicable items:
i.
A listing of the manufacturer's identification, including order number,
model, serial number, and location of parts and service centers.
ii. A list of recommended stock of parts, including part number and quantity.
iii. Complete replacement parts list.
iv.
Performance data and rating tables.
v.
Specific instructions for installation, operation, adjustment, and maintenance.
vi.
Exploded view drawings for major equipment items.
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vii.
viii.

Lubrication requirements.
Complete equipment wiring diagrams and control schematics with terminal
identification.

21. As-Built Dimensions and Drawings
(a) Contractor shall make appropriate daily measurements of facilities constructed and
keep accurate records of location (horizontal and vertical) of all facilities.
(b) Upon completion of each facility, the Contractor shall furnish the Owner with one set of
direct prints, marked with red pencil, to show as-built dimensions and locations of all
work constructed. As a minimum, the final drawings shall include the following:
i.
ii.
iii.
iv.
v.

Horizontal and vertical locations of work.
Changes in equipment and dimensions due to substitutions.
"Nameplate" data on all installed equipment.
Deletions, additions, and changes to scope of work.
Any other changes made.

22. Close-Out Procedures

To close-out the contract and release final retainage, the following steps must be
completed:
(a) TWDB Staff must conduct a construction contract final inspection (CCFI);
(b) The following submittals must be received, reviewed, and accepted by the TWDB:
i.
The final change order, adjustment of quantities, or a statement that all change
orders have previously been submitted and there will be no more change orders;
ii. The final pay request from the Contractor;
iii. An affidavit by the Contractor that all bills have been paid;
iv.
Certification by the consulting Engineer that the work has been completed and
was constructed in accordance with the approved plans and specifications and
sound engineering principals and construction practices;
v.
Acceptance of the project by the Owner in the form of a written resolution or
other formal action;
vi.
Notification of the beginning date of the warranty period for the contract; and
vii. Confirmation that the Owner has received the as-built drawings from the
Contractor.
(c) TWDB will issue a Certificate of Approval allowing the release of retainage.

23. Additional Forms and Information
The following forms and guidance documents, mentioned throughout this Guidance, are
available on the TWDB site at: http://www.twdb.texas.gov/financial/instructions/index.asp
Forms:
Contractor’s Act of Assurance (ED-103)
Contractor’s Resolution on Authorized Representative (ED-104)
Debarment / Suspension Certification (SRF-404)
Bidder’s Certifications- EEO (WRD – 255)
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DBE Affirmative Steps solicitation Report (TWDB 0216)
DBE Prime Contractor Affirmative Steps Certification & Goals (TWDB 0217)
DBE Loan/Grant Participation Summary (TWDB 0373)
Monthly American Iron and Steel Certificate (TWDB-1106-A)
American Iron and Steel (AIS) De Minimis Log (TWDB-1106-B)
Monthly Davis Bacon Wage Rate Certificate of Compliance Submittal by Owner (SubRecipient) (DB-0154)
Guidance Documents:
TWDB-0210 Disadvantaged Business Enterprise Guidance
Requirements for American Iron and Steel (AIS) Guidance (TWDB-1106)
Guidance on Davis-Bacon Wage Rate Requirements for State Revolving Fund Projects
(DB-0156)
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Stephen Bell, P.E.
Project Engineer, Brazos Region
Texas Water Development
Board Phone: 512-475-1518
Email: Stephen.Bell@twdb.texas.gov

Stephen Bell, P.E.
Project Engineer, Brazos Region
Texas Water Development
Board Phone: 512-475-1518
Email: Stephen.Bell@twdb.texas.gov

Wage and Hour Division

(2)

OR SUBCONTRACTOR

U.S. Department of Labor

NAME OF CONTRACTOR

PAYROLL NO.

(1)

NAME AND INDIVIDUAL IDENTIFYING NUMBER
(e.g., LAST FOUR DIGITS OF SOCIAL SECURITY
NUMBER) OF WORKER

PAYROLL

ADDRESS

(4) DAY AND DATE

TOTAL
HOURS

(5)

RATE
OF PAY

(6)

GROSS
AMOUNT
EARNED

(7)

PROJECT AND LOCATION

HOURS WORKED EACH DAY

FICA

WITHHOLDING
TAX

Persons are not required to respond to the collection of information unless it displays a currently valid OMB control number.

O

S

O

S

O

S

O

S

O

S

O

S

O

S

O

S

OTHER

Rev. Dec. 2008

OMB No.:1235-0008
Expires: 04/30/2021

(9)

NET
WAGES
TOTAL
PAID
DEDUCTIONS FOR WEEK

PROJECT OR CONTRACT NO.

(8)
DEDUCTIONS

(For Contractor's Optional Use; See Instructions at www.dol.gov/whd/forms/wh347instr.htm)

FOR WEEK ENDING

(3)

WORK
CLASSIFICATION

OT. OR ST.

(over)

We estimate that is will take an average of 55 minutes to complete this collection, including time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. If you have
any comments regarding these estimates or any other aspect of this collection, including suggestions for reducing this burden, send them to the Administrator, Wage and Hour Division, U.S. Department of Labor, Room S3502, 200 Constitution Avenue, N.W.
Washington, D.C. 20210

Public Burden Statement

While completion of Form WH-347 is optional, it is mandatory for covered contractors and subcontractors performing work on Federally financed or assisted construction contracts to respond to the information collection contained in 29 C.F.R. §§ 3.3, 5.5(a). The Copeland Act
(40 U.S.C. § 3145) contractors and subcontractors performing work on Federally financed or assisted construction contracts to "furnish weekly a statement with respect to the wages paid each employee during the preceding week." U.S. Department of Labor (DOL) regulations at
29 C.F.R. § 5.5(a)(3)(ii) require contractors to submit weekly a copy of all payrolls to the Federal agency contracting for or financing the construction project, accompanied by a signed "Statement of Compliance" indicating that the payrolls are correct and complete and that each laborer
or mechanic has been paid not less than the proper Davis-Bacon prevailing wage rate for the work performed. DOL and federal contracting agencies receiving this information review the information to determine that employees have received legally required wages and fringe benefits.

NO. OF
WITHHOLDiNG
EXEMPTIONS

Date
I,

(Name of Signatory Party)

do hereby state:
(1) That I pay or supervise the payment of the persons employed by

,

, and ending the

day of

(Title)

,

on the

,

; that during the payroll period commencing on the

(Contractor or Subcontractor)
(Building or Work)
day of

from the full

all persons employed on said project have been paid the f ull weekly wages earned, that no rebates have
been or will be made either directly or indirectly to or on behalf of said

(Contractor or Subcontractor)

weekly wages earned by any person and that no deductions have been made either directly or indirectly
from the full wages earned by any person, other than permissible deductions as defined in Regulations, Part
3 (29 C.F.R. Subtitle A), issued by the Secretary of Labor under the Copeland Act, as amended (48 Stat. 948,
63 Stat. 108, 72 Stat. 967; 76 Stat. 357; 40 U.S.C. § 3145), and described below:

(2) That any payrolls otherwise under this contract required to be submitted for t he above period are
correct and complete; that the wage rates for laborers or mechanics contained therein are not less than the
applicable wage rates contained in any wage determination incorporated into the contract; that the classifications
set forth therein for each laborer or mechanic conform with the work he performed.
(3) That any apprentices employed in the above period are duly registered in a bona fide apprenticeship
program registered with a State apprenticeship agency recognized by the Bureau of Apprenticeship and
Training, United States Department of Labor, or if no such recognized agency exists in a State, are registered
with the Bureau of Apprenticeship and Training, United States Department of Labor.
(4) That:
(a) WHERE FRINGE BENEFITS ARE PAID TO APPROVED PLANS, FUNDS, OR PROGRAMS

−

in addition to the basic hourly wage rates paid to each laborer or mechanic listed in
the above referenced payroll, payments of fringe benefits as listed in the contract
have been or will be made to appropriate programs for the benefit of such employees,
except as noted in section 4(c) below.

(b) WHERE FRINGE BENEFITS ARE PAID IN CASH

−

SIGNATURE

EXPLANATION

Each laborer or mechanic listed in the above referenced payroll has been paid,
as indicated on the payroll, an amount not less than the sum of the applicable
basic hourly wage rate plus the amount of the required fringe benefits as listed
in the contract, except as noted in section 4(c) below.

EXCEPTION (CRAFT)

(c) EXCEPTIONS

REMARKS:

NAME AND TITLE

THE WILLFUL FALSIFICATION OF ANY OF THE ABOVE STATEMENTS MAY SUBJECT THE CONTRACTOR OR
SUBCONTRACTOR TO CIVIL OR CRIMINAL PROSECUTION. SEE SECTION 1001 OF TITLE 18 AND SECTION 231 OF TITLE
31 OF THE UNITED STATES CODE.
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TWDB-0216
TEXAS WATER DEVELOPMENT BOARD
AFFIRMATIVE STEPS SOLICITATION REPORT
I. PROJECT INFORMATION
TWDB Project
Applicant/Entity Name
Number

62695

City of Cameron

Total TWDB
Funding Request

$ 11,985,175.00

✔

Program Type
(insert "X" for all that apply)
Drinking Water SRF (DWSRF)
Clean Water SRF (CWSRF)

Project Name: Water Treatment Plant Improvements - Phase II
Solicitation By:

Applicant/Entity OR

Project Phase:

Prior to Closing

✔

Prime Contracted Business:
Release of funding for PADs

✔ Construction Contract # 4

II. SOLICITATION METHOD(S) UTILIZED
At least two methods of solicitation are required. Select the method(s) utilized for the solicitation. Copies of the
actual postings, direct contact email/phone log, etc. must be attached to this form as support documentation for
each method used. Failure to adequately follow these steps will result in the requirement to complete additional
steps in order to become compliant.
Newspaper Advertisements

Meetings or Conferences

Trade Association Publications

Minority Media

Internet & Web Postings

Other Government Publications

Direct Contact by Phone, Fax, USPS Mail, or Email*
*If using direct contact, entities must solicit to a minimum of 3 businesses/firms (at least one being a DBE)
for each category of contract sought (i.e., construction, supplies, equipment, or services) to demonstrate a
Good Faith Effort.
III. PROJECT BIDDERS LIST:
List on the following table, or provide on a separate list, each business entity directly solicited for procurement
or that submitted a bid for consideration.

Instructions for Columns 1 - 4

1 - Full business name (line one) & point of contact (line two)
2 - Business address
3 - Telephone number
4 - Email address for the business

Instructions for Column 5

Enter one of the following procurement or contract categories:
CONSTRUCTION – SUPPLIES – EQUIPMENT – SERVICES
For detailed definitions, review guidance document, TWDB-0210.

Instructions for Column 6

Enter the type of business:
MBE - Minority Business Enterprise,
WBE - Women-owned Business Enterprise, or
OTHER - Company or firm is Non-MBE or WBE

Notice: Entities receiving State Revolving Fund financial assistance must create and maintain a Bidders List if
the entity is subject to, or chooses to follow, competitive bidding. The Bidders List must include all firms that bid
or quoted on contracts under EPA assisted projects, including both MBE/WBEs and non-MBE/WBEs. Entities
must keep all Bidders Lists until project completion or the recipient is no longer receiving EPA funding under
the loan, whichever is later. Entities with loans totaling less than $250,000 during a state fiscal year are exempt
from the Bidders List requirement, but must still meet DBE program requirements. The Bidders List
requirement also applies to all Prime Contracted Businesses/Firms that make subcontracting.
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Column 1
Business Name &
Point of Contact

Column 2
Business Address

Column 3
Telephone
Number

Column 4
E-Mail Address

Column 5
Procurement
Category

Column 6
MBE/WBE
Status

1.

2.

3.

4.

5.

6.

7.

8.

9.

Use additional sheets if necessary

Signature – Authorized Representative
IV. TWDB APPROVAL SIGNATURE
Signature indicates the form meets DBE requirements.
DBE Coordinator

Title (print legibly)

Approval Date

Date

FOR OFFICE USE ONLY: Commitment #

TWDB-0217
TEXAS WATER DEVELOPMENT BOARD (TWDB)
PRIME CONSULTANT/CONTRACTOR CERTIFICATION
I.

PROJECT INFORMATION
TWDB
Applicant/Entity Name
Project Number

62695

City of Cameron

Total of TWDB
Funding

Program Type
(insert "X" for all that apply)
✔

$ 11,985,175.00

TWDB-0217
Revised 08/14/2018

Drinking Water SRF (DWSRF)
Clean Water SRF (CWSRF)

Prime Consultant/Contractor: _____________________________________________________________
Contract Number: __________________ Contract Amount: ____________________________________
II. GOOD FAITH EFFORT (Applicable to all subcontracts awarded by the prime contractor/consultant)
I understand that it is my responsibility to comply with all state and federal regulations and guidance in the
utilization of Minority and Women-owned Businesses in procurement. I certify that I will make a "good faith
effort" to afford opportunities for Minority Business Enterprise (MBE), and Women-owned Business
Enterprise (WBE) by:
1. Including qualified MBEs and WBEs on procurement solicitation lists
2. Soliciting potential MBEs and WBEs
Reducing contract size/quantities when economically feasible to permit maximum participation by
3.
MBEs and WBEs
4. Establishing delivery schedules to encourage participation by MBEs and WBEs
Using the services and assistance of the Small Business Administration, Minority Business
5.
Development Agency, U.S. Department of Commerce, and Texas Marketplace
6. Submitting documentation to the Applicant/Entity to verify good faith effort, steps 1-5.
EXCEPTION: As the Prime Consultant/Contractor, I certify that I have reviewed the contract
requirements and found no available subcontracting opportunities. I also certify that I will fulfill 100
percent of the contract requirements with my own employees and resources. (Check if applicable)
Signature – Prime Consultant/Contractor
Title (print legibly)
Certification Date

III. PROJECT PARTICIPATION ESTIMATES
The Cost Categories mentioned below are goals. These goals are neither standards nor quotas.
Recipients of financial assistance are not required to meet the fair share objectives. They must, however,
acknowledge that they are aware of and are actively pursuing the fair share objectives with their
procurements.
Potential MBE Participation Potential WBE Participation
Cost Category
Goal
Goal
Construction
19.44%
9.17%
Supplies
25.34%
8.82%
Equipment
16.28%
11.45%
Services
20.41%
13.66%
The fair share goals listed above are required by 40 CFR Part 33 Subpart D and are directly negotiated
with EPA Region 6. Entities receiving federal financial assistance are subject to the TWDB’s goals and
may not be substituted with other agency or program goals.

IV. TWDB APPROVAL SIGNATURE
Signature indicates the form meets DBE Requirements.
DBE Coordinator

Approval Date
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FOR OFFICE USE ONLY
Commitment #_____________

TWDB-0373
Revised 11/13/2017

TWDB-0373
TEXAS WATER DEVELOPMENT BOARD
PARTICIPATION SUMMARY

I. PROJECT INFORMATION
TWDB Project
Applicant/Entity Name
Number

62695

Total TWDB Funding
Request

City of Cameron

$ 11,985,175.00

✔

Program Type
(insert "X" for all that apply)
Drinking Water SRF (DWSRF)
Clean Water SRF (CWSRF)

Project Name: Water Treatment Plant Improvements - Phase II
Solicitation By:

Applicant/Entity OR ✔ Prime Contracted Business:

Project Phase:

Prior to Closing

Release of funding for PADs

✔

Construction Contract #

4

Instructions
Column 1

Enter the full name, street address, city/state/zip for each firm awarded a contract for the project.

Column 3

Enter one of the following procurement or contract categories:
CONSTRUCTION – SUPPLIES – EQUIPMENT – SERVICES
Enter the type of business: MBE (Minority Business Enterprise), WBE (Women-owned
Business Enterprise), or OTHER (NOTE: OTHER = Company or firm is Non-MBE or WBE)

Column 4

Enter the exact amount of the awarded contract.

Column 5

Enter the exact date the contract was executed or the proposed date of contract execution.

Column 2

If valid MBE/WBE firms are awarded contracts, a copy of their certification is required to be attached with this
form for each MBE/WBE business listed.
Notice: Brokers may not be listed below as an MBE or WBE. A broker is a firm that does not perform,
manage, or supervise the work of its sub/contract in a manner consistent with the normal business practices
for sub/contractors in its line of business. For more specifics, review guidance document, TWDB-0210.
II. LIST OF ACTUAL CONTRACTS/PROCUREMENTS
Column 1
Column 2
Column 3
Column 4
Column 5
Name & Address of Contracted
Procurement
MBE/WBE Contract Amount
Contract
Firm/Vendor
Category
Status
($)
Execution Date
1.

2.

3.

4.

5.

6.

(Table continues on the next page)
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7.

Column 1
Name & Address of Contracted
Firm/Vendor

TWDB-0373
Revised 08/31/2017

Column 2
Procurement
Category

Column 3
MBE/WBE
Status

Column 4
Contract Amount
($)

Column 5
Contract
Execution Date

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Use additional sheets if necessary

Signature – Authorized Representative

III. TWDB APPROVAL SIGNATURE
Signature indicates the form meets DBE requirements.
DBE Coordinator

Title (print legibly)

Approval Date

Date

WRD-255
01/17

BIDDER’S CERTIFICATIONS
Water Treatment Plant Improvements - Phase II
Project Name: ___________________________________________________

62695
Project Number: _________________________________________________
City of Cameron
Contract For: ___________________________________________________
The following certifications must be completed by the bidder for each contract.
A. EQUAL EMPLOYMENT OPPORTUNITY:
( ) I have developed and have on file at each establishment affirmative action programs
pursuant to 41 CFR Part 60-1.7.
I have:
( ) participated in previous contract(s) or subcontract(s) subject to the equal opportunity
clause under Executive Orders 11246 and 11375. I have filed all notices, contract
specifications, and compliance reports due under the requirements contained in 41
CFR Part 60-4.
( ) not participated in previous contracts(s) subject to the equal opportunity clause under
Executive Orders 11246 and 11375 and 41 CFR Chapter 60.
B. NONSEGREGATED FACILITIES
( ) I certify that I do not and will not maintain any facilities provided for my employees in a
segregated manner, or permit my employees to perform their services at any location under
my control where segregated facilities are maintained; and that I will obtain a similar
certification prior to the award of any federally assisted subcontract exceeding $10,000 which
is not exempt from the equal opportunity clause as required by 41 CFR Part 60-1.8.
I will obtain a similar certification from any proposed subcontractor(s), when appropriate.
I understand that a false statement on this certification may be grounds for rejection of this bid
proposal or termination of the contract award.
_____________________________________________________________________
Typed Name and Title of Bidder’s Authorized Representative

_____________________________________________________________________
Signature of Bidder’s Authorized Representative
Date

_____________________________________________________________________
Name and Address of Bidder

SRF-404
4/16/2015

Debarment / Suspension Certification

I, __________________________________, hereby certify that I have checked on the federal
(Authorized Representative of Recipient)

System for Award Management (www.sam.gov) website and determined that
_________________________________ is not shown as an “excluded party” that is debarred,
(Name of entity)

suspended or otherwise excluded from or ineligible for participation in federal assistance
programs under Executive Order 12549. (See 2 CFR Part 180 and 2 CFR Part 1532 for
additional information on the federal governmentwide debarment and suspension system for
nonprocurement programs and activities.)

I understand that a false statement herein may subject me to penalties under federal and state
laws relating to filing false statements and other relevant statutes.

__________________________________
Signature

__________________
Date

__________________________________
Title
__________________________________
Name of Recipient

Verifying prime contractors and subcontractors for construction, equipment, supplies and services: Using the
www.sam.gov website, the recipient must verify prior to awarding the contract that the prime contractor is not listed
as an “excluded party” that is debarred, suspended or otherwise excluded from or ineligible. Once any
subcontractors are known, they also must be verified as not listed as an “excluded party” prior to award of a
subcontract. The recipient must print a dated record of the verification from the www.sam.gov website and retain a
copy that is available for review by TWDB. The prime contractors and subcontractors must be verified prior to the
contract award or the costs may be disallowed.

ED-103
Reviewed 09/26/2016

CONTRACTOR'S ACT OF ASSURANCE
STATE OF TEXAS

§
§
COUNTY OF________________________ §

BEFORE ME _________________________, a Notary Public duly commissioned and
qualified in and for the County of

in the State of Texas came and appeared
, as represented by

Corporation’s

, the

, who declares he/she is authorized to represent
pursuant to provisions of a resolution adopted

by said Corporation on the

day of

, 20

(a duly certified copy of such

resolution is attached to and is hereby made a part of this document).

, as the representative
of,

declares that

assures the Texas Water Development Board that it will construct
project at

, Texas, in accordance with sound construction practice, all laws

of the State of Texas, and the rules of the Texas Water Development Board.

GIVEN UNDER MY HAND and seal of office this

day of

, 20

.

_________________________________________ (Notary Public in and for the State of Texas)

_________________________________________ (Print Name)

[SEAL]

ED-104
10/06/2016

CONTRACTOR'S ACT OF ASSURANCE RESOLUTION
I hereby certify that it was RESOLVED by a quorum of the directors of the
(Name of Corporation),
meeting on the______day of ___________________ 20_____, that:

Authorized Representative(s):

be, and hereby is/are authorized to act on behalf of ____________________________________
(Name of Corporation), as its representative in all business transactions conducted in the State of
Texas, and;

That all above resolution was unanimously ratified by the Board of Directors at said
meeting and that the resolution has not been rescinded or amended and is now in full forces and
effect; and;

In authentication of the adoption of this resolution, I subscribe my name and affix the seal
of the Corporation this

day of

, 20

.

_________________________(Secretary)

[SEAL]

SPECIAL PROJECT INFORMATION
TO BIDDERS/CONTRACTORS
1.

All questions and inquiries about the project should be directed to Thomas Valle, P.E.
(tvalle@kpaengineers.com), until noon on Friday, August 13, 2021. Questions can also be
posted online using the website www.civcastusa.com. Questions after that time and date will
not be addressed and the Engineer and/or Owner shall not be bound by any references or dates
obtained by the Bidders unless an official addendum is produced and released by Kasberg,
Patrick & Associates, LP.

2.

Daily, on-site construction representation and observation will be provided by the City of
Cameron and/or Kasberg, Patrick & Associates, LP.

3.

This project is federally funded through the Drinking Water State Revolving Fund and is
subject to the requirements under Texas Water Development Board and the United States
Environmental Protection Agency. These requirements are detailed in the Instruction to
Bidders and TWDB Supplemental Conditions.

4.

Contract Administration and Pay Estimate Approvals will be provided by Kasberg, Patrick &
Associates, LP.

5.

The Bid Item for Mobilization, Bonds and Insurance shall not exceed 5% of the total amount
Bid for any particular Base Bid, Add Alternate Bid or Alternate Bid.

S-1

BID SCHEDULE
FOR
CAMERON WATER TREATMENT PLANT IMPROVEMENTS
PHASE II - CHEMICAL STORAGE AND FEED, RECYCLE PUMPS &
VALVE IMPROVEMENTS

BASE BID
Item
No.

Estimated
Quantity

1

100%

2

3

4

5

6

7

8

2016-131-20

100%

100%

1500

100%

100%

100%

100%

Unit
Lump
Sum

Lump
Sum

Lump
Sum

Square
Feet

Lump
Sum

Lump
Sum

Lump
Sum

Lump
Sum

Total
Amount
(in numerals)

Unit
Price

Description
Mobilization, Bonds and Insurance, not-toexceed 5% of the Base Bid Amount,
Complete For

$

$

$

$

For Furnishing a Trench Safety Plan, signed
by a PE licensed in the State of Texas,
Complete for
$

$

For Implementation of Trench Safety for
Structures (valve replacement), Complete
for

$

$

$

$

$

$

$

$

$

$

For Video Taping Project Site Before the
Start of Construction on the Project,
Complete for

Clean-up and Final Grading at Water
Treatment Plant Site, Complete for

Demolition, Removal and Disposal of
Existing Chemical Bulk Storage &
Applicable Feed Facilities, Complete For

Furnishing, Installation and/or Modifying
the Proposed Chemical Bulk Storage &
Chemical Feed Facilities, Including all
Materials, Labor, Site Work, Piping, Sump,
Valves, Connections, etc., Complete For

Furnish and Install 20" Ductile Iron Pipe
with Plug & Blind Flanges as Shown on
Sheet CF-7, Complete For

Page 1

BID SCHEDULE
FOR
CAMERON WATER TREATMENT PLANT IMPROVEMENTS
PHASE II - CHEMICAL STORAGE AND FEED, RECYCLE PUMPS &
VALVE IMPROVEMENTS

BASE BID
Item
No.
9

Estimated
Quantity
100%

10

3

11

2

12

100%

13

25

14

8

Unit
Lump
Sum

Each

Each

Lump
Sum

Cubic
Yard

Cubic
Yard

Description
Furnish & Install New Sodium
Permanganate, Chlorine, Caustic and LAS
Lines as Shown on Sheets CF-5 and CF-7
including all Fittings and Materials needed
to Connect the New Chem Feed and Bulk
Stroage Facilities, Complete For
$

$

Furnish and Install Electric Actuators,
Including Applicable Electrical
Improvements on Filter Back Wash Slide
Gates 1-3, Complete For

$

$

Furnish and Install Electric Actuators and
Torque Tube Extensions on Existing,
Buried Clarifier Drain Plug Valves,
Including Excavation, Backfill, Concrete
Mow Pad, etc., Complete For

$

$

Remove and Replace Existing Recycle
Pumps & Control Panel Including
Necessary Discharge Fittings/Piping to
Connect to Existing Recycle Line, Complete
$
For

$

Furnish & Place Concrete for the Chemical
Feed Slab and Associated Footers as
Detailed in the Plans, Including all Labor,
Reinforcement, Formwork and Excavation
as Necessary, Complete For
$

$

$

$

Furnish & Place Concrete for the Wall and
Floor Drain Improvements as Detailed in
the Plans, Including all Labor,
Reinforcement, Formwork and Excavation
as Necessary, Complete For

TOTAL BID AMOUNT - BASE BID (ITEMS 1 - 14)
BID AMOUNT $
(Numerals)

2016-131-20

Total
Amount
(in numerals)

Unit
Price
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BID SUMMARY
BASE BID AMOUNT (Items 1 - 12):

$

TOTAL BASE BID:

$

General Contractor
By
(Company)
By
(Signature)

(Date)

Business Address:

Phone No:

2016-131-20

3

BID BOND
KNOW

ALL

MEN

BY

THESE

PRESENTS,

that

we,

the

undersigned,
as Principal,

and

as

Surety, are hereby held and firmly bound unto

as OWNER in the penal

sum of

for payment

of which, well and truly to be made, we hereby jointly and severally bind ourselves, successors and
assigns.
SIGNED, this

day of

, 2021.

The Condition of the above obligation is

such that whereas the Principal has submitted to
a certain BID, attached hereto and hereby made a part hereof to enter into a contract in writing, for the
Cameron Water Treatment Plant Improvements
Phase II
NOW, THEREFORE,
(a)
If said BID shall be rejected, or
(b)
If said BID shall be accepted and the Principal shall execute and deliver a contract in the Form
of Contract attached hereto (properly completed in accordance with said BID) and shall furnish
a BOND for his faithful performance of said contract, and for the payment of all persons
performing labor or furnishing materials in connection therewith, and shall in all other respects
perform the agreement created by the acceptance of said BID,
then this obligation shall be void, otherwise the same shall remain in force and effect; it being
expressly understood and agreed that the liability of the Surety for any and all claims hereunder shall,
in no event, exceed the penal amount of this obligation as herein stated.
THE SURETY, for value received, hereby stipulates and agrees that the obligations of said Surety and
its BOND shall be in no way impaired or affected by any extension of the time within which the
OWNER may accept such BID; and said Surety does hereby waive notice of any such extension.

BB-1

IN WITNESS WHEREOF, the Principal and the Surety have hereunto set their hands and seals, and
such of them as are corporations have caused their corporate seals to be hereto affixed and these
presents to be signed by their proper officers, the day and year first set forth above.
(L.S.)
Principal

Surety

By:

IMPORTANT - Surety companies executing BONDS must appear on the Treasury Department's most
current list (Circular 570 as amended) and be authorized to transact business in the state where the
project is located.
END OF SECTION

BB-2

STANDARD FORM OF AGREEMENT
STATE OF TEXAS
COUNTY OF Milam

}

THIS AGREEMENT, made and entered into this
day of
, 2021, by
and between
City of Cameron
of
the
County
of
Milam
and State of Texas , acting through
Rhett Parker
thereunto
duly authorized so to do, Party of the First Part, hereinafter termed OWNER,
and
of the City of
, County of
Bell and
State of
Texas
, Party of the Second Part, Hereinafter termed CONTRACTOR.
WITNESSETH: That for and in consideration of the payments and agreements hereinafter
mentioned, to be made and performed by the Party of the First Part (OWNER), and under the conditions
expressed in the bond bearing even date herewith, the said Party of the Second Part (CONTRACTOR),
hereby agrees with the said Party of the First Part (OWNER) to commence and complete the construction
of certain improvements described as follows:
Water Treatment Plant Improvements Phase II
DWSRF No. 62695 CID 07
Cameron, Texas
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 Contractors, General and Special
Conditions of Agreement, Plans and other drawings and printing or written explanatory matter thereof,
and the Specifications and addenda therefor, as prepared by Kasberg, Patrick & Associates, LP; One
South Main; Temple, Texas, 76501; (254) 773-3731, herein entitled the ENGINEER, each of which has
been identified by the CONTRACTOR and the ENGINEER, together with the CONTRACTOR'S written
Proposal, the General Conditions of 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.
Contract amount shall be $
Dollars ($
stated in the CONTRACTOR'S written Proposal, Performance and Payment Bonds.

)

as

The CONTRACTOR agrees to commence work within ten (10) days after the date written notice to do so
shall have been given him, and to complete construction as required in the contract, subject to such
extensions of time as are provided by the General and Special Conditions.
The CONTRACTOR agrees to pay liquidated damages for failure to complete the work by the
agreed upon completion date. Fees will be assessed at the rate of $ 250.00 per day for each calendar
day after
, 20 21. The procedure and basis for the assessment of damages will be in
accordance with the Special Conditions, Section 21.

SF-1

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 to the General and Special
Conditions of the contract.
IN WITNESS WHEREOF, the parties to these presents have executed this Agreement in the year and day
first above written.
City of Cameron, Texas
Party of the First Part (OWNER)

Party of the Second Part (CONTRACTOR)

By:

By: _______________________________

Title: Rhett Parker, City Manager

Title:

ATTEST:

ATTEST:

__________________________________

__________________________________

APPROVED AS TO FORM:

SF-2

PERFORMANCE BOND
KNOW ALL MEN BY THESE PRESENTS: that

(Name of Contractor or Company)

(Address)

a

hereinafter called Principal,
(Corporation / Partnership)

and
(Name of Surety Company)
(Address)
hereinafter called Surety, are held and firmly bound unto
City of Cameron, Texas
(Name of Recipient)

,

100 S. Houston Avenue; Cameron, Texas 76520
(Recipient’s Address)

hereinafter called OWNER, in the penal sum of
Dollars ($
) in lawful money of the United States, for the payment of
which sum well and truly to be made we bind ourselves, successors, and assigns, jointly and severally,
firmly in these presents.
THE CONDITION OF THIS OBLIGATION is such that whereas, the Principal entered into a certain
contract with the OWNER dated the
day of
,2021 a copy of
which is hereto attached and made a part hereof for the construction of:
Water Treatment Plant Improvements Phase II
DWSRF No. 62695 CID 07
NOW THEREFORE, if the Principal shall well, truly and faithfully perform its duties in all the
undertakings, covenants, terms, conditions, and agreements of said contract during the original term
thereof, and any extensions thereof which may be granted by the OWNER, with or without notice to the
Surety and during the one year guaranty period, and if he shall satisfy all claims and demands incurred
under such contract, and shall fully indemnify and save harmless the OWNER from all costs and damages
which it may suffer by reason of failure to do so, and shall reimburse and repay the OWNER all outlay
and expense which the OWNER may incur in making good any default, then this obligation shall be void,
otherwise to remain in full force and effect.
PROVIDED FURTHER, that the said Surety Company, for value received hereby stipulates and agrees
that no change, extension of time, alteration or addition to the terms of the contract or to WORK to be
performed there under or the SPECIFICATIONS accompanying the same shall in any way affect its
obligation on this BOND, and it does hereby waive notice of any such change, extension of time,
alteration or addition to the terms of the contract or to the WORK or to the SPECIFICATIONS.
PROVIDED, FURTHER, that this bond shall be in a penal sum of not less than 100 percent of the
contract price and remain in effect for one year beyond the date of approval by the Engineer of the City of
Cameron.
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PROVIDED FURTHER, that this bond shall include without limitations guarantees that work done under
the contract will be completed and performed according to approved PLANS and SPECIFICATIONS and
in accordance with sound construction practices and principles.
PROVIDED, FURTHER, that no final settlement between the OWNER and the CONTRACTOR shall
abridge the right of any beneficiary hereunder, whose claim may be unsatisfied.
PROVIDED, HOWEVER that this bond is executed pursuant to Chapter 2253 of the Texas Government
Code, as amended, and all 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.
PROVIDED FURTHER, that if any legal action be filed on this bond, venue shall be in Milam County,
Texas.
The Surety is responsible for additional amounts authorized by any change orders.
IN WITNESS WHEREOF, this instrument is executed in
be deemed an original, this the
day of

ATTEST:

5

counterparts, each one of which shall
, 2021.

(Principal)
By

(s)

(Principal Secretary)
(SEAL)
(Witness as to Principal)

(Address)

(Address)

ATTEST:
(Surety)
By
(Witness as to Surety)

(Attorney in Fact)

(Address)

(Address)

NOTE: Date of BOND must not be prior to date of Contract. If CONTRACTOR is Partnership, all
partners should execute BOND.
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PAYMENT BOND
KNOW ALL MEN BY THESE PRESENTS: that
(Name of Contractor or Company)

(Address)

a

, hereinafter called Principal,
(Corporation / Partnership)

and
(Name of Surety Company)
(Address)
hereinafter called Surety, are held and firmly bound unto
City of Cameron, Texas
(Name of Recipient)

,

100 S. Houston Avenue; Cameron, Texas 76520
(Recipient’s Address)

hereinafter called OWNER, in the penal sum of
Dollars ($
) in lawful money of the United States, for this
payment of which sum well and truly to be made, we bind ourselves, successors, and assigns, jointly
and severally, firmly by these presents.
THE CONFIDENTIALITY OF THIS OBLIGATION is such that whereas, the Principal entered into a
certain contract with the OWNER, dated the
day of
, 2021, a copy of
which is hereto attached and made a part hereof for the construction of:
Water Treatment Plant Improvements Phase II
DWSRF No. 62695 CID 07
NOW, THEREFORE, if the Principal shall promptly make payment to all persons, firms, SUBCONTRACTORS, and corporations furnishing materials for or performing labor in the prosecution of
the WORK provided for in such contract, and any authorized extension or modification thereof,
including all amounts due for materials, lubricants, oil, gasoline, coal and coke, repairs on machinery,
equipment and tools, consumed or used in connection with the construction of such WORK, and all
insurance premiums on said WORK, and for all labor, performed in such WORK whether by SUBCONTRACTOR or otherwise, then this obligation shall be void; otherwise to remain in full force and
effect.
PROVIDED FURTHER, PROVIDED FURTHER, that this bond shall include without limitations
guarantees that work done under the contract will be completed and performed according to approved
PLANS and SPECIFICATIONS and in accordance with sound construction practices and principles.
PROVIDED, FURTHER, that the said Surety Company, for value received hereby stipulates and
agrees that no change, extension of time, alteration or addition to the terms of the contract or to WORK
to be performed there under or the SPECIFICATIONS accompanying the same shall in any way affect
its obligation on this BOND, and it does hereby waive notice of any such change, extension of time,
alteration or addition to the terms of the contract or to the WORK or to the SPECIFICATIONS.
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PROVIDED, FURTHER, that no final settlement between the OWNER and the CONTRACTOR shall
abridge the right of any beneficiary hereunder, whose claim may be unsatisfied.
PROVIDED, FURTHER, that if any legal action be filed on this bond, venue shall be in Milam
County, Texas.
PROVIDED, FURTHER, that this bond shall be in a penal sum of not less than 100 percent of the
contract price and remain in effect for one year beyond the date of approval by the Engineer of the City
of Cameron.
PROVIDED FURTHER, that this bond is executed pursuant to the provisions of Chapter 2253 of the
Texas Government Code, as currently amended, and all 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.
The Surety is responsible for additional amounts authorized by any change orders.
IN WITNESS WHEREOF, this instrument is executed in
shall be deemed an original, this the
day of

ATTEST:

5

counterparts, each one of which
, 2021.

(Principal)
By

(s)

(Principal Secretary)
(SEAL)

(Witness as to Principal)

(Address)

(Address)

ATTEST:
(Surety)
By
(Witness as to Surety)

(Attorney in Fact)

(Address)

(Address)

NOTE: Date of BOND must not be prior to date of Contract. If CONTRACTOR is Partnership, all
partners should execute BOND.
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CERTIFICATE OF INSURANCE
THIS CERTIFICATE IS ISSUED FOR THE DURATION OF THE PROJECT AS A MATTER
OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE
HOLDER. THIS CERTIFICATE DOES NOT AMEND, EXTEND OR ALTER THE
COVERAGE AFFORDED BY THE POLICIES LISTED BELOW.
NAME AND ADDRESS OF AGENCY

NAME AND ADDRESS OF INSURED

COMPANIES AFFORDING COVERAGES
COMPANY A
LETTER
COMPANY B
LETTER
COMPANY C
LETTER
COMPANY D
LETTER
COMPANY E
LETTER

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

COMPANY
LETTER

______

POLICY
NUMBER
TYPE OF INSURANCE

LIMITS OF LIABILITY IN THOUSANDS
POLICY
(000)
EXPIRATION
DATE
EACH
OCCURREN

AGGREGATE

GENERAL LIABILITY
___ Comprehensive Form

Bodily
Injury

$

$

Premises-Operations
___ Explosions and
Collapse Hazard

Property
Damage

$

$

___ Underground Hazard
___ Products/Completed
Operations Hazard
___ Contractual Insurance
___ Broad Form
Property Damage
___ Independent Contractors
___ Personal Injury

Bodily
Injury
and
Property
Damage
Combine
d

$

$

Personal Injury

Ins - 1

$

______

AUTOMOBILE LIABILITY

Bodily Injury
(Each Person)

$

Bodily Injury
(Each Accident)

$

Property Damage

$

Bodily Injury and
Property Damage
Combined

$

___ Comprehensive Form
___ Owned
___ Hired
___ Non-Owned

_______

EXCESS LIABILITY
___ Umbrella Form
___ Other than Umbrella

_______

WORKERS'
COMPENSATION
AND EMPLOYER'S
LIABILITY

Statutory

$
(Each
Account)

OTHER
Builders Risk
Description of Operations/

Water Treatment Plant Improvements

Locations/Vehicles

Cameron Texas

PROJECT TITLE:

Cameron Water Treatment Plant Improvements Phase II

PROJECT LOCATION: Cameron, Texas
The City of Cameron is named as an additional insured under all insurance, other than
Workman's Compensation.
Cancellation: No policies will be cancelled or reduced, restricted, or limited until ten (10) days
after the owner has received written notice as evidence by return receipt or
registered or certified letter.
NAME AND ADDRESS OF CERTIFICATE HOLDER:

DATE ISSUED:

, 20____, AUTHORIZED REPRESENTATIVE
END OF SECTION
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Notice of Award
Date:
Project: Cameron Water Treatment Plant Improvements Phase II
Owner: City of Cameron

Engineer’s Project No.: 2016-131-40

Contract: TWDB No. 62695
Bidder:
Bidder's Address:

You are notified that your Bid dated
for the above Contract has
been considered. You are the Successful Bidder and are awarded a Contract for:
Cameron Water Treatment Plant Improvements
Phase II
The Total Amount of your Contract is
($
1

).

copies of the proposed Contract Documents (except Drawings) accompany this Notice of Award.

5 sets of the Drawings will be delivered separately or otherwise made available to you upon
acceptance of Contract Documents by the Owner.
You must comply with the following conditions precedent within [15] days of the date you receive this
Notice of Award.
1.

Deliver to the Engineer [

5

] fully executed counterparts of the Contract Documents.

2.

Deliver with the executed Contract Documents the Contract security [Bonds] as specified in the
Instructions to Bidders, General Conditions), and Supplementary Conditions.

3.
Other conditions precedent:
Failure to comply with these conditions within the time specified will entitle Owner to consider you in
default, annul this Notice of Award, and declare your Bid security forfeited.
Within ten days after you comply with the above conditions, Owner will return to you one fully
executed counterpart of the Contract Documents.

By:
Bill Harris
Mayor
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Notice to Proceed
Date:
Contract: Cameron Water Treatment Plant Improvements Phase II
Engineer’s Project No.: 2016-131-40

To:

In accordance with the Agreement dated
City of

Cameron, Texas

,

(Owner) and

2021

by

and

between

(Contractor)

the
for

work to be performed in conjunction with the Cameron Water Treatment Plant Improvements Phase II .
Construction shall be completed within 120 calendar days of the issuance of this Notice to Proceed.
1.

Contractor is hereby notified to commence work on
work on or before

2.

, 2021 and to complete the

, 20 21 .

Liquidated damages to be paid by the Contractor for failure to complete the work by the
completion date will be assessed at the rate of $
day after

250.00

per day for each calendar

, 20 21. The procedure and basis for the assessment of damages

will be in accordance with the Special Conditions, Section 21.
ISSUED ON BEHALF OF

ACCEPTED ON BEHALF OF

The City of Cameron, Texas

(Contractor Signature)

Date

Date

1

Notice to Proceed
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GENERAL CONDITIONS OF AGREEMENT
1. DEFINITIONS OF TERMS
1.01 ... OWNER, CONTRACTOR AND ENGINEER.
The OWNER, the
CONTRACTOR and the ENGINEER are those persons or organizations identified as such in the
Agreement and are referred to throughout the Contract Documents as if singular in number and
masculine in gender. The term ENGINEER means the ENGINEER or his duly authorized
representative. The ENGINEER shall be understood to be the ENGINEER of the OWNER, and
nothing contained in the Contract Documents shall create any contractual or agency relationship
between the ENGINEER and the CONTRACTOR.
1.02 ... CONTRACT DOCUMENTS. The Contract Documents shall consist of the
Notice to Contractors (Advertisement), Special Conditions (Instructions to Bidders), Proposal,
signed Agreement, Performance and Payment Bonds (when required), Special Bonds (when
required), General Conditions of the Agreement, Technical Specifications, Plans, and all
modifications thereof incorporated in any of the documents before the execution of the
agreement.
The Contract Documents are complementary, and what is called for by any one shall be
as binding as if called for by all. In case of conflict between any of the Contract Documents,
priority of interpretation shall be in the following order: Signed Agreement, Performance and
Payment Bonds, Special Bonds (if any), Proposal, Special Conditions of Agreement, Notice to
Contractors, Technical Specifications, Plans, and General Conditions of Agreement.
1.03 ... SUB-CONTRACTOR. The term Sub-Contractor, as employed herein, includes
only those having a direct contract with the CONTRACTOR and it includes one who furnishes
material worked to a special design according to the plans or specifications of this work, but does
not include one who merely furnishes material not so worked.
1.04 ... WRITTEN NOTICE. Written notice shall be deemed to have been duly served
if delivered in person to the individual or to a member of the firm or to an officer of the
corporation for whom it is intended, or if delivered at or sent by registered mail to the last
business address known to him who gives the notice.
1.05 ... WORK. The CONTRACTOR shall provide and pay for all materials, supplies,
machinery, equipment, tools, superintendence, labor, services, insurance, and all water, light,
power, fuel, transportation and other facilities necessary for the execution and completion of the
work covered by the Contract Documents. Unless otherwise specified, all materials shall be new
and both workmanship and materials shall be of a good quality. The CONTRACTOR shall, if
required, furnish satisfactory evidence as to the kind and quality of materials. Materials or work
described in words, which so applied, have a well-known technical or trade meaning shall be
held to refer to such recognized standards.
1.06 ... EXTRA WORK. The term “Extra Work” as used in this contract shall be
understood to mean and include all work that may be required by the ENGINEER or OWNER to
be done by the CONTRACTOR to accomplish any change, alteration or addition to the work
shown upon the plans, or reasonably implied by the specifications, and not covered by the
CONTRACTOR’S Proposal, except as provided under “Changes and Alterations”, herein.
G-1
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1.07 ... WORKING DAY. A “Working Day” is defined as any day not including
Saturdays, Sundays or any legal holidays, in which weather or other conditions, not under the
control of the CONTRACTOR, will permit construction of the principal units of the work for a
period of not less than seven (7) hours between 7:00 a.m. and 6:00 p.m.
1.08 ... CALENDAR DAY. “Calendar Day” is any day of the week or month, no days
being excepted.
1.09 ... SUBSTANTIALLY COMPLETED. By the term “substantially completed” is
meant that the structure has been made suitable for use or occupancy or the facility is in
condition to serve its intended purpose, but still may require minor miscellaneous work and
adjustment.

2. RESPONSIBILITIES OF THE ENGINEER AND THE CONTRACTOR
2.01 ... OWNER - ENGINEER RELATIONSHIP. The ENGINEER will be the
OWNER’S representative during construction. The duties, responsibilities and limitations of
authority of the ENGINEER as the OWNER’S representative during construction are as set forth
in the Contract Documents and shall not be extended or limited without written consent of the
OWNER and ENGINEER. The ENGINEER will advise and consult with the OWNER, and all
of OWNER’S instructions to the CONTRACTOR shall be issued through the ENGINEER.
2.02 ... PROFESSIONAL INSPECTION BY ENGINEER. The ENGINEER shall
make periodic visits to the site to familiarize himself generally with the progress of the executed
work and to determine if such work generally meets the essential performance and design
features and the technical and functional engineering requirements of the Contract Documents;
provided and except, however, that the ENGINEER shall not be responsible for making any
detailed, exhaustive, comprehensive or continuous on-site inspection of the quality or quantity of
the work or be in any way responsible, directly or indirectly, for the construction means,
methods, techniques, sequences, quality, procedures, programs, safety precautions or lack of
same incident thereto or in connection therewith. Notwithstanding any other provision of this
agreement or any other Contract Document, the ENGINEER shall not be in any way responsible
or liable for any acts, errors, omissions or negligence of the CONTRACTOR, any subcontractor
or any of the CONTRACTOR’S or subcontractor’s agents, servants or employees or any other
person, firm or corporation performing or attempting to perform any of the work.
2.03 ... PAYMENTS FOR WORK. The ENGINEER shall review CONTRACTOR’S
applications for payment and supporting data, determine the amount owed to the
CONTRACTOR and approve, in writing, payment to CONTRACTOR in such amounts; such
approval of payment to CONTRACTOR constitutes a representation to the OWNER of
ENGINEER’S professional judgment that the work has progressed to the point indicated to the
best of his knowledge, information and belief, but such approval of an application for payment to
CONTRACTOR shall not be deemed as a representation by ENGINEER that ENGINEER has
made any examination to determine how or for what purpose CONTRACTOR has used the
moneys paid on account of the Contract price.
2.04 ... INITIAL DETERMINATIONS. The ENGINEER initially shall determine all
claims, disputes and other matters in question between the CONTRACTOR and the OWNER
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relating to the execution or progress of the work or the interpretation of the Contract Documents
and the ENGINEER’S decision shall be rendered in writing within a reasonable time. Should the
ENGINEER fail to make such decision within a reasonable time, appeal to arbitration may be
taken as if his decision had been rendered against the party appealing.
2.05 ... OBJECTIONS. In the event the ENGINEER renders any decision which, in the
opinion of either party hereto, is not in accordance with the meaning and intent of this contract,
either party may file with the ENGINEER within thirty days his written objection to the decision,
and by such action may reserve the right to submit the question so raised to arbitration as
hereinafter provided.
2.06 ... LINES AND GRADES. Unless otherwise specified, all lines and grades shall be
furnished by the ENGINEER or his representative. Whenever necessary, construction work shall
be suspended to permit performance of this work, but such suspension will be as brief as
practicable and the CONTRACTOR shall be allowed no extra compensation therefor. The
CONTRACTOR shall give the ENGINEER ample notice of the time and place where lines and
grades will be needed. All stakes, marks, etc., shall be carefully preserved by the
CONTRACTOR, and in case of careless destruction or removal by him or his employees, such
stakes, marks, etc., shall be replaced at the CONTRACTOR’S expense.
2.07 ... CONTRACTOR’S DUTY AND SUPERINTENDENCE.
The
CONTRACTOR shall give adequate attention to the faithful prosecution and completion of this
contract and shall keep on the work, during its progress, a competent superintendent and any
necessary assistants. The superintendent shall represent the CONTRACTOR in his absence and
all directions given to him shall be as binding as if given to the CONTRACTOR.
The CONTRACTOR is and at all times shall remain an independent contractor, solely
responsible for the manner and method of completing his work under this contract, with full
power and authority to select the means, method and manner of performing such work, so long
as such methods do not adversely affect the completed improvements, the OWNER and
ENGINEER being interested only in the result obtained and conformity of such completed
improvements to the plans, specifications and contract.
Likewise, the CONTRACTOR shall be solely responsible for the safety of himself, his
employees and other persons, as well as for the protection of the safety of the improvements
being erected and the property of himself or any other person, as a result of his operations
hereunder. Engineering construction drawings and specifications as well as any additional
information concerning the work to be performed passing from or through the ENGINEER shall
not be interpreted as requiring or allowing CONTRACTOR to deviate from the plans and
specifications, the intent of such drawings, specifications and any other such instructions being
to define with particularity the agreement of the parties as to the work the CONTRACTOR is to
perform. CONTRACTOR shall be fully and completely liable, at his own expense, for design,
construction, installation and use, or non-use of all items and methods incident to performance of
the contract, and for all loss, damage or injury incident thereto, either to person or property,
including, without limitation, the adequacy of all temporary supports, shoring, bracing,
scaffolding, machinery or equipment, safety precautions or devices, and similar items or devices
used by him during construction.
Any review of work in process, or any visit or observation during construction, or any
clarification of plans and specifications, by the ENGINEER, or any agent, employee, or
representative of either of them, whether through personal observation on the project site or by
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means of approval of shop drawings for temporary construction on construction processes, or by
other means or method, is agreed by the CONTRACTOR to be for the purpose of observing the
extent and nature of work completed or being performed, as measured against the drawings and
specifications constituting the contract, or for the purpose of enabling CONTRACTOR to more
fully understand the plans and specifications so that the completed construction work will
conform thereto, and shall in no way relieve the CONTRACTOR from full and complete
responsibility for the proper performance of his work on the project, including but without
limitation the propriety of means and methods of the CONTRACTOR in performing said
contract, and the adequacy of any designs, plans or other facilities for accomplishing such
performance. Deviation by the CONTRACTOR from plans and specifications that may have
been in evidence during any such visitation or observation by the ENGINEER, or any of his
representatives, whether called to the CONTRACTOR’S attention or not shall in no way relieve
CONTRACTOR from his responsibility to complete all work in accordance with said plans and
specifications.
2.08 ... CONTRACTOR’S UNDERSTANDING. It is understood and agreed that the
CONTRACTOR has, by careful examination, satisfied himself as to the nature and location of
the work, the conformation of the ground, the character, quality and quantity of the materials to
be encountered, the character of equipment and facilities needed preliminary to and during the
prosecution of the work, the general and local conditions, and all other matters which can in any
way affect the work under this contract. No verbal agreement or conversation with any officer,
agent or employee of the OWNER or ENGINEER either before or after the execution of this
contract, shall affect or modify any of the terms or obligations herein contained.
2.09 ... CHARACTER OF WORKMEN. The CONTRACTOR agrees to employ only
orderly and competent men and women, skillful in the performance of the type of work required
under this contract, to do the work; and agrees that whenever the ENGINEER shall inform him
in writing that any men or women on the work are, in his opinion, incompetent, unfaithful or
disorderly, such individual or group shall be discharged from the work and shall not again be
employed on the work without the ENGINEER’S written consent.
2.10 ... CONTRACTOR’S BUILDINGS. The building of structures for housing men,
or the erection of tents or other forms of protection, will be permitted only at such places as the
ENGINEER shall direct, and the sanitary conditions of the grounds in or about such structures
shall at all times be maintained in a manner satisfactory to the ENGINEER.
2.11 ... SANITATION. Necessary sanitary conveniences for the use of laborers on the
work, properly secluded from public observation, shall be constructed and maintained by the
CONTRACTOR in such a manner and at such points as shall be approved by the ENGINEER,
and their use shall be strictly enforced.
2.12 ... SHOP DRAWINGS. The CONTRACTOR shall submit to the ENGINEER,
with such promptness as to cause no delay in his own work or in that of any other Contractor,
four checked copies, unless otherwise specified, of all shop and/or setting drawings and
schedules required for the work of the various trades, and the ENGINEER shall pass upon them
with reasonable promptness, making desired corrections. The CONTRACTOR shall make any
corrections required by the ENGINEER; file with him two corrected copies and furnish such
other copies as may be needed. The ENGINEER’S approval of such drawings or schedules shall
not relieve the CONTRACTOR from responsibility for deviations from drawings or
specifications, unless he has in writing called the ENGINEER’S attention to such deviations at
the time of submission, nor shall it relieve him from responsibility for errors of any sort in shop
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drawings or schedules. It shall be the CONTRACTOR’S responsibility to fully and completely
review all shop drawings to ascertain their effect on his ability to perform the required contract
work in accordance with the plans and specifications and within the contract time.
Such review by the ENGINEER shall be for the sole purpose of determining the
sufficiency of said drawings or schedules to result in finished improvements in conformity with
the plans and specifications, and shall not relieve the CONTRACTOR of his duty as an
independent contractor as previously set forth, it being expressly understood and agreed that the
ENGINEER does not assume any duty to pass upon the propriety or adequacy of such drawings
or schedules, or any means or methods reflected thereby, in relation to the safety of either person
or property during CONTRACTOR’S performance hereunder.
2.13 ... PRELIMINARY APPROVAL. The ENGINEER shall not have the power to
waive the obligations of this contract for the furnishing by the CONTRACTOR of good material,
and of his performing good work as herein described, and in full accordance with the plans and
specifications. No failure or omission of the ENGINEER to discover, object to or condemn any
defective work or material shall release the CONTRACTOR from the obligations to fully and
properly perform the contract, including without limitations, the obligation to at once tear out,
remove and properly replace the same at any time prior to final acceptance upon the discovery of
said defective work or material; provided, however, that the ENGINEER shall, upon request of
the CONTRACTOR, inspect and accept or reject any material furnished, and in event the
material has been once accepted by the ENGINEER, such acceptance shall be binding on the
OWNER, unless it can be clearly shown that such material furnished does not meet the
specifications for this work.
Any questioned work may be ordered taken up or removed for re-examination, by the
ENGINEER, prior to final acceptance, and if found not in accordance with the specifications for
said work, all expense of removing, re-examination and replacement shall be borne by the
CONTRACTOR, otherwise the expense thus incurred shall be allowed as EXTRA WORK, and
shall be paid for by the OWNER; provided that, where inspection or approval is specifically
required by the specifications prior to performance of certain work, should the CONTRACTOR
proceed with such work without requesting prior inspection or approval he shall bear all expense
of taking up, removing, and replacing this work if so directed by the ENGINEER.
2.14 ... DEFECTS AND THEIR REMEDIES. It is further agreed that if the work of
any part thereof, or any material brought on the site of the work for use in the work or selected
for the same, shall be deemed by the ENGINEER as unsuitable or not in conformity with the
specifications, the CONTRACTOR shall, after receipt of written notice thereof from the
ENGINEER, forthwith remove such material and rebuild or otherwise remedy such work so that
it shall be in full accordance with this contract.
2.15 ... CHANGES AND ALTERATIONS. The CONTRACTOR further agrees that
the OWNER may make such changes and alterations as the OWNER may see fit, in the line,
grade, form, dimensions, plans or materials for the work herein contemplated, or any part
thereof, either before or after the beginning of the construction, without affecting the validity of
this contract and the accompanying Performance and Payment Bonds.
If such changes or alterations diminish the quantity of the work to be done, they shall not
constitute the basis for a claim for damages, or anticipated profits on the work that may be
dispensed with, except as provided for unit price items under Section 5 “Measurement and
Payment.” If the amount of work is increased, and the work can fairly be classified under the
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specifications, such increase shall be paid for according to the quantity actually done and at the
unit price, if any, established for such work under this contract, except as provided for unit price
items under Section 5 “Measurement and Payment;” otherwise, such additional work shall be
paid for as provided under Extra Work. In case the OWNER shall make such changes or
alterations as shall make useless any work already done or material already furnished or used in
said work, then the OWNER shall recompense the CONTRACTOR for any material or labor so
used, and for any actual loss occasioned by such change, due to actual expenses incurred in
preparation for the work as originally planned.

3. GENERAL OBLIGATIONS AND RESPONSIBILITIES
3.01 ... KEEPING OF PLANS AND SPECIFICATIONS ACCESSIBLE. The
ENGINEER shall furnish the CONTRACTOR with an adequate and reasonable number of
copies of all plans and specifications without expense to him, and the CONTRACTOR shall
keep one copy of the same constantly accessible on the work, with the latest revisions noted
thereon.
3.02 ... OWNERSHIP OF DRAWINGS. All drawings, specifications and copies
thereof furnished by the ENGINEER shall not be reused on other work, and, with the exception
of the signed contract sets, are to be returned to him on request, at the completion of the work.
All models are the property of the OWNER.
3.03 ... ADEQUACY OF DESIGN. It is understood that the OWNER believes it has
employed competent engineers and designers. It is, therefore, agreed that the OWNER shall be
responsible for the adequacy of the design, sufficiency of the Contract Documents, the safety of
the structure and the practicability of the operations of the completed project; provided the
CONTRACTOR has complied with the requirements of the said Contract Documents, all
approved modifications thereof, and additions and alterations thereto approved in writing by the
OWNER. The burden of proof of such compliance shall be upon the CONTRACTOR to show
that he has complied with the said requirements of the Contract Documents, approved
modifications thereof and all approved additions and alterations thereto.
3.04 ... RIGHT OF ENTRY. The OWNER reserves the right to enter the property or
location on which the works herein contracted for are to be constructed or installed, by such
agent or agents as he may elect, for the purpose of inspecting the work, or for the purpose of
constructing or installing such collateral work as said OWNER may desire.
3.05 ... COLLATERAL CONTRACTS. The OWNER agrees to provide by separate
contract or otherwise, all labor and material essential to the completion of the work specifically
excluded from this contract, in such manner as not to delay the progress of the work, or damage
said CONTRACTOR, except where such delays are specifically mentioned elsewhere in the
Contract Documents.
3.06 ... DISCREPANCIES AND OMISSIONS. It is further agreed that it is the intent
of this contract that all work must be done and all material must be furnished in accordance with
the generally accepted practice, and in the event of any discrepancies between the separate
contract documents, the priority of interpretation defined under “Contract Documents” shall
govern. In the event that there is still any doubt as to the meaning and intent of any portion of
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the contract, specifications or drawings, the ENGINEER shall define which is intended to apply
to the work.
3.07 ... EQUIPMENT, MATERIALS AND CONSTRUCTION PLANT. The
CONTRACTOR shall be responsible for the care, preservation, conservation, and protection of
all materials, supplies, machinery, equipment, tools, apparatus, accessories, facilities, all means
of construction, and any and all parts of the work, whether the CONTRACTOR has been paid,
partially paid, or not paid for such work, until the entire work is completed and accepted.
3.08 ... DAMAGES. In the event the CONTRACTOR is damaged in the course of the
completion of the work by the act, neglect, omission, mistake or default of the OWNER, or of
the ENGINEER, or of any other CONTRACTOR employed by the OWNER upon the work,
thereby causing loss to the CONTRACTOR, the OWNER agrees that he will reimburse the
CONTRACTOR for such loss. In the event the OWNER is damaged in the course of the work
by the act, negligence, omission, mistake or default of the CONTRACTOR, or should the
CONTRACTOR unreasonably delay the progress of the work being done by others on the job so
as to cause loss for which the OWNER becomes liable, then the CONTRACTOR shall reimburse
the OWNER for such loss.
3.09 ... PROTECTION AGAINST ACCIDENT TO EMPLOYEES AND THE
PUBLIC. The CONTRACTOR shall at all times exercise reasonable precautions for the safety
of employees and others on or near the work and shall comply with all applicable provisions of
Federal, State, and Municipal safety laws and building and construction codes. All machinery
and equipment and other physical hazards shall be guarded in accordance with the “Manual of
Accident Prevention in Construction” of the Associated General Contractors of America except
where incompatible with Federal, State, or Municipal laws or regulations. The CONTRACTOR
shall provide such machinery guards, safe walkways, ladders, bridges, gangplanks, and other
safety devices. The safety precautions actually taken and their adequacy shall be the sole
responsibility of the CONTRACTOR, acting at his discretion as an independent contractor.
3.10 ... PERFORMANCE AND PAYMENT BONDS. Unless otherwise specified, it is
further agreed by the parties to this Contract that the CONTRACTOR will execute separate
performance and payment bonds, each in the sum of one hundred percent (100%) of the total
contract price, in standard forms for this purpose, guaranteeing faithful performance of the work
and the fulfillment of any guarantees required, and further guaranteeing payment to all persons
supplying labor and materials or furnishing him any equipment in the execution of the Contract,
and it is agreed that this contract shall not be in effect until such performance and payment bonds
are furnished and approved by the OWNER.
Unless otherwise approved in writing by the OWNER, the surety company underwriting
the bonds shall be acceptable according to the latest list of companies holding certificates of
authority from the Secretary of the Treasury of the United States.
Unless otherwise specified, the cost of the premium for the performance and payment
bonds shall be included in the CONTRACTOR’S proposal.
3.11 ... LOSSES FROM NATURAL CAUSES. Unless otherwise specified, all loss or
damage to the CONTRACTOR arising out of the nature of the work to be done, or from the
action of the elements, or from any unforeseen circumstance in the prosecution of the same, or
from unusual obstructions or difficulties which may be encountered in the prosecution of the
work, shall be sustained and borne by the CONTRACTOR at his own cost and expense.
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3.12 ... PROTECTION OF ADJOINING PROPERTY. The said CONTRACTOR
shall take proper means to protect the adjacent or adjoining property or properties in any way
encountered, which might be injured or seriously affected by any process of construction to be
undertaken under this Agreement, from any damage or injury by reason of said process of
construction; and he shall be liable for any and all claims for such damage on account of his
failure to fully protect all adjoining property. The CONTRACTOR agrees to indemnify, save
and hold harmless the OWNER and ENGINEER against any claim or claims for damages due to
any injury to any adjacent or adjoining property, arising or growing out of the performance of the
contract; but any such indemnity shall not apply to any claim of any kind arising out of the
existence or character of the work.
3.13 ... PROTECTION AGAINST CLAIMS OF SUB-CONTRACTORS,
LABORERS, MATERIALMEN AND FURNISHERS OF MACHINERY, EQUIPMENT
AND SUPPLIES. The CONTRACTOR agrees that he will indemnify and save the OWNER
and ENGINEER harmless from all claims growing out of the lawful demands of sub-contractors,
laborers, workmen, mechanics, materialmen and furnishers of machinery and parts thereof,
equipment, power tools, and all supplies, including commissary, incurred in the furtherance of
the performance of this contract. When so desired by the OWNER, the CONTRACTOR shall
furnish satisfactory evidence that all obligations of the nature hereinabove designated have been
paid, discharged or waived. If the CONTRACTOR fails so to do, then the OWNER may at the
option of the CONTRACTOR either pay directly any unpaid bills, of which the OWNER has
written notice, or withhold from the CONTRACTOR’S unpaid compensation a sum of money
deemed reasonably sufficient to liquidate any and all such lawful claims until satisfactory
evidence is furnished at all liabilities have been fully discharged, whereupon payments to the
CONTRACTOR shall be resumed in full, in accordance with the terms of this contract, but in no
event shall the provisions of this sentence be construed to impose any obligation upon the
OWNER by either the CONTRACTOR or his Surety.
3.14 ... PROTECTION AGAINST ROYALTIES OR PATENTED INVENTION.
The CONTRACTOR shall pay all royalties and license fees, and shall provide for the use of any
design, device, material or process covered by letters patent or copyright by suitable legal
agreement with the patentee or owner. The CONTRACTOR shall defend all suits or claims for
infringement of any patent or copyright rights and shall indemnify and save the OWNER and
ENGINEER harmless from any loss on account thereof, except that the OWNER shall defend all
such suits and claims and shall be responsible for all such loss when a particular design, device,
material or process or the product of a particular manufacturer or manufacturers is specified or
required by the OWNER; provided however, if choice of alternate design, device, material or
process is allowed to the CONTRACTOR, the CONTRACTOR shall indemnify and save
OWNER harmless from any loss on account thereof. If the material or process specified or
required by the OWNER is an infringement, the CONTRACTOR shall be responsible for such
loss unless he promptly gives such information the OWNER.
3.15 ... LAWS AND ORDINANCES. The CONTRACTOR shall at all times observe
and comply with all Federal, State and local laws, ordinances and regulations, which in any
manner affect the contract or the work, and shall indemnify and save harmless the OWNER and
ENGINEER against any claim arising from the violation of any such laws, ordinances, and
regulations whether by the CONTRACTOR or his employees, except where such violations are
called for by the provisions of the Contract Documents. If the CONTRACTOR observes that the
plans and specifications are at variance therewith, he shall promptly notify the ENGINEER in
writing, and any necessary changes shall be adjusted as provided in the contract for changes in
the work. If the CONTRACTOR performs any work knowing it to be contrary to such laws,
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ordinances, rules and regulations, and without such notice to the ENGINEER, he shall bear all
costs arising therefrom. In case the OWNER is a body politic and corporate, the law from which
it derives its powers, insofar as the same regulates the objects for which, or the manner in which,
or the conditions under which the OWNER may enter into contract, shall be controlling, and
shall be considered as part of this contract, to the same effect as though embodies herein.
3.16 ... ASSIGNMENT AND SUBLETTING. The CONTRACTOR further agrees that
he will retain personal control and will give his personal attention to the fulfillment of this
contract and that he will not assign by Power of Attorney, or otherwise, or sublet said contract
without the written consent of the ENGINEER, and that no part or feature of the work will be
sublet to anyone objectionable to the ENGINEER or the OWNER. The CONTRACTOR further
agrees that the subletting of any portion or feature of the work, or materials required in the
performance of this contract, shall not relieve the CONTRACTOR from his full obligations to
the OWNER, as provided by this Agreement.
3.17 ... INDEMNIFICATION. The CONTRACTOR shall defend, indemnify and hold
harmless the OWNER and the ENGINEER and their respective officers, agents and employees,
from and against all damages, claims, losses, demands, suits, judgments and costs, including
reasonable attorneys’ fees and expenses, arising out of or resulting from the performance of the
work, provided that any such damages, claim, loss, demand, suit, judgment, cost or expense:
............(1) . . . is attributable to bodily injury, sickness, disease or death or to injury to or
destruction of tangible property (other than the work itself) including the
loss of use resulting therefrom; and
............(2) . . . is caused in whole or in part by any negligent act or omission of the
Contractor, any Subcontractor, anyone directly or indirectly employed by
any one of them or anyone for whose acts any of them may be liable,
regardless of whether or not it is caused in part by a party indemnified
hereunder.
The obligation of the CONTRACTOR under this Paragraph shall not extend to the
liability of the ENGINEER, his agents or employees arising out of the preparation or approval of
maps, drawings, reports, surveys, Change Orders, designs or specifications, or the giving of or
the failure to give directions or instructions by the ENGINEER, his agents or employees,
provided such giving or failure to give is the primary cause of the injury or damage.
3.18 ... INSURANCE. The CONTRACTOR at his own expense shall purchase,
maintain and keep in force such insurance as will protect him from claims set forth below which
may arise out of or result from the CONTRACTOR’S operations under the Contract, whether
such operations be by himself or by any Subcontractor or by anyone directly or indirectly
employed by any of them, or by anyone for whose acts any of them may be liable:
............(1) . . . Workmen’s compensation claims, disability benefits and other similar
employee benefit acts;
............(2) . . . Claims for damages because of bodily injury, occupational sickness or
disease, or death of his employees, and claims insured by usual bodily
injury liability coverages;
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............(3) . . . Claims for damages because of bodily injury, sickness or disease, or
death of any person other than his employees, and claims insured by
usual bodily injury liability coverages; and
............(4) . . . Claims for damages because of injury to or destruction of tangible
property, including loss of use resulting therefrom.
3.18.1 ... CERTIFICATE OF INSURANCE. Before commencing any of the work,
CONTRACTOR shall file with the OWNER valid Certificates of Insurance acceptable to the
OWNER and the ENGINEER. Such Certificates shall contain a provision that coverages
afforded under the policies will not be canceled until at least fifteen days’ prior written notice has
been given to the OWNER.
The CONTRACTOR shall also file with the OWNER valid Certificates of Insurance
covering all sub-contractors.

4. PROSECUTION AND PROGRESS
4.01 ... TIME AND ORDER OF COMPLETION. It is the meaning and intent of this
contract, unless otherwise herein specifically provided, that the CONTRACTOR shall be
allowed to prosecute his work at such times and seasons, in such order of precedence, and in
such manner as shall be most conducive to economy of construction: provided, however, that the
order and the time of prosecution shall be such that the work shall be substantially completed as
a whole and in part, in accordance with this contract, the plans and specifications, and within the
time of completion designated in the Proposal; provided, also, that when the OWNER is having
other work done, either by contract or by his own force, the ENGINEER may direct the time and
manner of constructing the work done under this contract, so that conflict will be avoided and the
construction of the various works being done for the OWNER shall be harmonized.
The CONTRACTOR shall submit, at such times as may reasonably be requested by the
ENGINEER schedules which shall show the order in which the CONTRACTOR proposes to
carry on the work, with dates at which the CONTRACTOR will start the several parts of the
work, and estimated dates of completion of the several parts.
4.02 ... EXTENSION OF TIME. Should the CONTRACTOR be delayed in the
completion of the work by any act or neglect of the OWNER or ENGINEER, or of any employee
of either, or by other contractors employed by the OWNER, or by changes ordered in the work,
or by strikes, lockouts, fires, and unusual delays by common carriers, or unavoidable cause or
causes beyond the CONTRACTOR’S control, or by any cause which the ENGINEER shall
decide justifies the delay, then an extension of time shall be allowed for completing the work,
sufficient to compensate for the delay, the amount of the extension to be determined by the
ENGINEER, provided, however, that the CONTRACTOR shall give the ENGINEER prompt
notice in writing of the cause of such delay.
4.03 ... HINDRANCES AND DELAYS.
No claims shall be made by the
CONTRACTOR for damages resulting from hindrances or delays from any cause (except where
the work is stopped by order of the OWNER) during the progress of any portion of the work
embraced in this contract. In case said work shall be stopped by the act of the OWNER, then
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such expense as in the judgment of the ENGINEER is caused by such stoppage of said work
shall be paid by the OWNER to the CONTRACTOR.

5. MEASUREMENT AND PAYMENT
5.01 ... QUANTITIES AND MEASUREMENTS.
No extra or customary
measurements of any kind will be allowed, but the actual measured and/or computed length,
area, solid contents, number and weight only shall be considered, unless specifically provided.
5.02 ... ESTIMATED QUANTITIES. This agreement, including the specifications,
plans and estimate, is intended to show clearly all work to be done and material to be furnished
hereunder. Where the estimated quantities are shown for the various classes of work to be done
and material to be furnished under this contract, they are approximate and are to be used only as
a basis for estimating the probable cost of the work and for comparing the proposals offered for
the work. It is understood and agreed that the actual amount of work to be done and material to
be furnished under this contract may differ somewhat from these estimates, and that where the
basis for payment under this contract is the unit price method, payment shall be for the actual
amount of such work done and the material furnished.
Where payment is based on the unit price method, the CONTRACTOR agrees that he
will make no claim for damages, anticipated profits or otherwise on account of any differences
which may be found between the quantities of work actually done, the material actually
furnished under this contract and the estimated quantities contemplated and contained in the
proposal; provided, however, that in case the actual quantity of any major item should become as
much as twenty percent (20%) more than, or twenty percent (20%) less than the estimated or
contemplated quantity for such items, then either party to this Agreement, upon demand, shall be
entitled to a revised consideration upon the portion of the work above or below twenty percent
(20%) of the estimated quantity.
A “Major Item” shall be construed to be any individual bid item incurred in the proposal
that has a total cost equal to or greater than five percent (5%) of the total contract cost, computed
on the basis of the proposal quantities and the contract unit prices.
Any revised consideration is to be determined by agreement between the parties,
otherwise by the terms of this Agreement, as provided under “Extra Work.”
5.03 ... PRICE OF WORK. In consideration of the furnishing of all the necessary labor,
equipment and material, and the completion of all work by the CONTRACTOR, and on the
completion of all work and of the delivery of all material embraced in this Contract in full
conformity with the specifications and stipulations herein contained, the OWNER agrees to pay
the CONTRACTOR the prices set forth in the Proposal hereto attached, which has been made a
part of this contract. The CONTRACTOR hereby agrees to receive such prices in full for
furnishing all material and all labor required for the aforesaid work, also for all expense incurred
by him, and for well and truly performing the same and the whole thereof in the manner and
according to this Agreement.
5.04 ... PARTIAL PAYMENTS. On or before the 10th day of each month, the
CONTRACTOR shall prepare and submit to the ENGINEER for approval or modification a
statement showing as completely as practicable the total value of the work done by the
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CONTRACTOR up to and including the last day of the preceding month; said statement shall
also include the value of all sound materials delivered on the site of the work that are to be
fabricated into the work.
The OWNER shall then pay the CONTRACTOR on or before the 15th day of the current
month the total amount of the approved statement, less ten percent (10%) of the amount thereof,
which ten percent (10%) shall be retained until final payment, and further less all previous
payments and all further sums that may be retained by the OWNER under the terms of this
Agreement. It is understood, however, that in case the whole work be near to completion and
some unexpected and unusual delay occurs due to no fault or neglect on the part of the
CONTRACTOR, the OWNER may -- upon recommendation of the ENGINEER -- pay a
reasonable and equitable portion of the retained percentage to the CONTRACTOR, or the
CONTRACTOR at the OWNER’S option, may be relieved of the obligation to fully complete
the work and, thereupon, the CONTRACTOR shall receive payment of the balance due him
under the contract subject only to the conditions stated under “Final Payment”.
5.05 ... USE OF COMPLETED PORTIONS. The OWNER shall have the right to take
possession of and use any completed or partially completed portions of the work,
notwithstanding the time for completing the entire work or such portions may not have expired
but such taking possession and use shall not be deemed an acceptance of any work not completed
in accordance with the Contract Documents. If such prior use increases the cost of or delays the
work, the CONTRACTOR shall be entitled to such extra compensation, or extension of time, or
both, as the ENGINEER may determine.
The CONTRACTOR shall notify the ENGINEER when, in the CONTRACTOR’S
opinion, the contract is “substantially completed” and when so notifying the ENGINEER, the
CONTRACTOR shall furnish to the ENGINEER in writing a detailed list of unfinished work.
The ENGINEER will review the CONTRACTOR’S list of unfinished work and will add thereto
such items as the CONTRACTOR has failed to include. The “substantial completion” of the
structure or facility shall not excuse the CONTRACTOR from performing all of the work
undertaken, whether of a minor or major nature, and thereby completing the structure or facility
in accordance with the Contract Documents.
5.06 ... FINAL COMPLETION AND ACCEPTANCE. Within ten (10) days after the
CONTRACTOR has given the ENGINEER written notice that the work has been completed, or
substantially completed, the ENGINEER and the OWNER shall inspect the work and within said
time, if the work be found to be completed or substantially completed in accordance with the
Contract Documents, the ENGINEER shall issue to the OWNER and the CONTRACTOR his
Certificate of Completion, and thereupon it shall be the duty of the OWNER within ten (10) days
to issue a Certificate of Acceptance of the work to the CONTRACTOR or to advise the
CONTRACTOR in writing of the reason for non-acceptance.
5.07 ... FINAL PAYMENT. Upon the issuance of the Certificate of Completion, the
ENGINEER shall proceed to make final measurements and prepare final statement of the value
of all work performed and materials furnished under the terms of the Agreement and shall certify
same to the OWNER, who shall pay to the CONTRACTOR on or after the 30th day, and before
the 35th day, after the date of the Certificate of Completion, the balance due the CONTRACTOR
under the terms of this Agreement, provided he has fully performed his contractual obligations
under the terms of this contract; and said payment shall become due in any event upon said
performance by the CONTRACTOR. Neither the Certificate of Acceptance nor the final
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payment, nor any provision in the Contract Documents, shall relieve the CONTRACTOR of the
obligation for fulfillment of any warranty which may be required.
5.08 ... PAYMENTS WITHHELD. The OWNER may, on account of subsequently
discovered evidence, withhold or nullify the whole or part of any certificate to such extent as
may be necessary to protect himself from loss on account of:
............(a) .......Defective work not remedied
............(b) .......Claims filed or reasonable evidence indicating probable filing of claims.
............(c) .......Failure of the CONTRACTOR to make payments properly to
subcontractors or for material or labor.
............(d) .......Damage to another contractor.
............(e) .......Reasonable doubt that the work can be completed for the unpaid balance
of the contract amount.
............(f)........Reasonable indication that the work will not be completed within the
contract time.
When the above grounds are removed or the CONTRACTOR provides a Surety Bond
satisfactory to the OWNER, which will protect the OWNER in the amount withheld, payment
shall be made for amounts withheld because of them.
5.09 ... DELAYED PAYMENTS. Should the OWNER fail to make payment to the
CONTRACTOR of the sum named in any partial or final statement, when payment is due, then
the OWNER shall pay to the CONTRACTOR, in addition to the sum shown as due by such
statement, interest thereon at the rate of six percent (6%) per annum, unless otherwise specified,
from date due as provided under “Partial Payments” and “Final Payments”, until fully paid,
which shall fully liquidate any injury to the CONTRACTOR growing out of such delay in
payment, but the right is expressly reversed to the CONTRACTOR in the event payments be not
promptly made, as provided under “Partial Payments”, to at any time thereafter treat the contract
as abandoned by the OWNER and recover compensation, as provided under “Abandonment of
Contract”, unless such payments are withheld in accordance with the provisions of “Payments
Withheld”.

6. EXTRA WORK AND CLAIMS
6.01 ... CHANGE ORDERS. Without invalidating this Agreement, the OWNER may,
at any time or from time to time, order additions, deletions or revisions to the work; such
changes will be authorized by Change Order to be prepared by the ENGINEER for execution by
the OWNER and the CONTRACTOR. The Change Order shall set forth the basis for any
change in contract price, as hereinafter set forth for Extra Work, and any change in contract time
which may result from the change.
In the event the CONTRACTOR shall refuse to execute a Change Order which has been
prepared by the ENGINEER and executed by the OWNER, the ENGINEER may in writing
instruct the CONTRACTOR to proceed with the work as set forth in the Change Order and the
CONTRACTOR may make claim against the OWNER for Extra Work involved therein, as
hereinafter provided.
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6.02 ... MINOR CHANGES. The ENGINEER may authorize minor changes in the
work not inconsistent with the overall intent of the Contract Documents and not involving an
increase in Contract Price. If the CONTRACTOR believes that any minor change or alteration
authorized by the ENGINEER involves Extra Work and entitles him to an increase in the
Contract Price, the CONTRACTOR shall make written request to the ENGINEER for a written
Field Order.
In such case, the CONTRACTOR by copy of his communication to the ENGINEER or
otherwise in writing shall advise the OWNER of his request to the ENGINEER for a written
Field Order and that the work involved may result in an increase in the Contract Price.
Any request by the CONTRACTOR for a change in Contract Price shall be made prior to
beginning the work covered by the proposed change.
6.03 ... EXTRA WORK. It is agreed that the basis of compensation to the
CONTRACTOR for work either added or deleted by a Change Order for which a claim for Extra
Work is made shall be determined by one or more of the following methods:
............Method (A) - ... By agreed unit prices; or
............Method (B) - ... By agreed lump sum; or
............Method (C) - ...If neither Method (A) nor Method (B) be agreed upon before the
Extra work is commenced, then the CONTRACTOR shall be
paid the “actual field cost” of the work, plus fifteen percent
(15%).
In the event said Extra Work be performed and paid for under Method (C), then the
provisions of this paragraph shall apply, and the “actual field cost” is hereby defined to include
the cost to the CONTRACTOR of all workmen, such as foreman, timekeepers, mechanics and
laborers, and materials, supplies, teams, trucks, rentals on machinery and equipment, for the time
actually employed or used on such Extra Work, plus actual transportation charges necessarily
incurred, together with all power, fuel, lubricants, water and similar operating expenses, also all
necessary incidental expenses incurred directly on account of such Extra Work, including Social
Security, Old Age Benefits and other payroll taxes, and a rateable proportion of premiums on
Performance and Payment Bonds and Maintenance Bonds, Public Liability and Property Damage
and Workmen’s Compensation and all other insurance as may be required by any law or
ordinance or directed by the OWNER or by them agreed to. The ENGINEER may direct the
form in which accounts of the “actual field cost” shall be kept and the records of these accounts
shall be made available to the ENGINEER. The ENGINEER or OWNER may also specify in
writing, before the work commences, the method of doing the work and the type and kind of
machinery and equipment to be used; otherwise these matters shall be determined by the
CONTRACTOR. Unless otherwise agreed upon, the prices for the use of machinery and
equipment shall be determined by using one hundred percent (100%), unless otherwise specified,
of the latest schedule of Equipment Ownership Expense adopted by the Associated General
Contractors of America. Where practicable the terms and prices for the use of machinery and
equipment shall be incorporated in the Written Extra Work Order. The fifteen percent (15%) of
the “actual field cost” to be paid the CONTRACTOR shall cover and compensate him for his
profit, overhead, general superintendence and field office expense, and all other elements of cost
and expense not embraced within the “actual field cost” as herein defined, save that where the
CONTRACTOR’S Camp or Field Office must be maintained primarily on account of such Extra
Work; then the cost to maintain and operate the same shall be included in the “actual field cost”.
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No claim for Extra Work of any kind will be allowed unless ordered in writing by the
ENGINEER. In case any orders or instructions, either oral or written, appear to the
CONTRACTOR to involve Extra Work for which he should receive compensation or an
adjustment in the construction time, he shall make written request to the ENGINEER for written
order authorizing such Extra Work. Should a difference of opinion arise as to what does or does
not constitute Extra Work, or as to the payment therefor, and the ENGINEER insists upon its
performance, the CONTRACTOR shall proceed with the work after making written request for
written order and shall keep an accurate account of the “actual field cost” thereof, as provided
under Method (C). The CONTRACTOR will thereby preserve the right to submit the matter of
payment to arbitration, as herein below provided.
6.04 ... TIME OF FILING CLAIMS. It is further agreed by both parties hereto that all
questions of dispute or adjustment presented by the CONTRACTOR shall be in writing and filed
with the ENGINEER within thirty (30) days after the ENGINEER has given any directions,
order or instruction to which the CONTRACTOR desires to take exception. The ENGINEER
shall reply within thirty (30) days to such written exceptions by the CONTRACTOR and render
his final decision in writing. In case the CONTRACTOR should appeal from the ENGINEER’S
decision, any demand for arbitration shall be filed with the ENGINEER and the OWNER in
writing within ten (10) days after the date of delivery to CONTRACTOR of the ENGINEER’S
final decision. It is further agreed that final acceptance of the work by the OWNER and the
acceptance by the CONTRACTOR of the final payment shall be a bar to any claims by either
party, except where noted otherwise in the Contract Documents.
6.05 ... ARBITRATION. All questions of dispute under this Agreement shall be
submitted to arbitration at the request of either party to the dispute. The parties may agree upon
one arbiter, otherwise, there shall be three, one named in writing by each party, and the third
chosen by the two arbiters so selected; or if the arbiters fail to select a third within ten (10) days,
he shall be chosen by a District Judge serving the County in which the major portion of the
project is located, unless otherwise specified. Should the party demanding arbitration fail to
name an arbiter within ten (10) days of the demand, his right to arbitrate shall lapse, and the
decision of the ENGINEER shall be final and binding on him. Should the other party fail to
choose an arbiter within ten (10) days, the ENGINEER shall appoint such arbiter. Should either
party refuse or neglect to supply the arbiters with any papers or information demanded in
writing, the arbiters are empowered by both parties to take ex parte proceedings.
The arbiters shall act with promptness. The decision of any two shall be binding on both
parties to the contract. The decision of the arbiters upon any question submitted to arbitration
under this contract shall be a condition precedent to any right of legal action. The decision of the
arbiter or arbiters may be filed in court to carry it into effect.
The arbiters, if they deem the case demands it, are authorized to award the party whose
contention is sustained, such sums as they deem proper for the time, expense and trouble incident
to the appeal, and if the appeal was taken without reasonable cause, they may award damages for
any delay occasioned thereby. The arbiters shall fix their own compensation, unless otherwise
provided by agreement, and shall assess the cost and charges of the arbitration upon either or
both parties. The award of the arbiters must be made in writing.
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7. ABANDONMENT OF CONTRACT
7.01 ... ABANDONMENT BY CONTRACTOR. In case the CONTRACTOR should
abandon and fail or refuse to resume work within ten (10) days after written notification from the
OWNER, or the ENGINEER, or if the CONTRACTOR fails to comply with the orders of the
ENGINEER, when such orders are consistent with the Contract Documents, then, and in that
case, where performance and payment bonds exist, the Sureties on these bonds shall be notified
in writing and directed to complete the work, and a copy of said notice shall be notified in
writing and directed to complete the work, and a copy of said notice shall be delivered to the
CONTRACTOR.
After receiving said notice of abandonment, the CONTRACTOR shall not remove from
the work any machinery, equipment, tools, materials or supplies then on the job; but the same,
together with any materials and equipment under contract for the work, may be held for use on
the work by the OWNER or Surety on the performance bond, or another contractor in
completion of the work; and the CONTRACTOR shall not receive any rental or credit therefor
(except when used in Work and Claims), it being understood that the use of such equipment and
materials will ultimately reduce the cost to complete the work and be reflected in the final
settlement.
Where there is no performance bond provided or in ease the Surety should fail to
commence compliance with the notice for completion herein before provided for, within ten (10)
days after service of such notice, then the OWNER may provide for completion of the work in
either of the following elective manners:
7.01.1 The OWNER may thereupon employ such force of men and use such machinery,
equipment, tools, materials and supplies as said OWNER may deem necessary to complete the
work and charge the expense of such labor, machinery, equipment, tools, materials and supplies
to said CONTRACTOR, and expense so charged shall be deducted and paid by the OWNER out
of such moneys as may be due, or that may thereafter at any time become due to the
CONTRACTOR under and by virtue of this Agreement. In case such expense is less than the
sum which would have been payable under this contract, if the same had been completed by the
CONTRACTOR, then said CONTRACTOR shall receive the difference. In case such expense is
greater than the sum which would have been payable under this contract, if the same had been
completed by said CONTRACTOR, then the CONTRACTOR and/or his Surety shall pay the
amount of such excess to the OWNER; or
7.01.2 The OWNER under sealed bids, after five (5) days’ notice published one or more
times in a newspaper having general circulation in the county of the location of the work, may let
the contract for the completion of the work under substantially the same terms and conditions
which are provided in this contract. In case any increase in cost to the OWNER under the new
contract as compared to what would have been the cost under this contract, such increase shall be
charged to the CONTRACTOR and Surety shall be and remain bound therefor. However,
should the cost to complete any such contract prove to be less than what would have been the
cost to complete under this contract, the CONTRACTOR and/or his Surety shall be credited
therewith.
When the work shall have been substantially completed the CONTRACTOR and his
Surety shall be so notified and Certificates of Completion and Acceptance, as provided in
Paragraph 5.06 hereinabove, shall be issued. A complete itemized statement of the contract
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accounts, certified to by the ENGINEER as being correct, shall then be prepared and delivered to
the CONTRACTOR and his Surety, whereupon the CONTRACTOR and/or his Surety, or the
OWNER as the case may be, shall pay the balance due as reflected by said statement, within
fifteen (15) days after the date of such completion.
In the event the statement of accounts shows that the cost to complete the work is less
than that which would have been the cost to the OWNER had the work been completed by the
CONTRACTOR under the terms of this contract; or when the CONTRACTOR and/or his Surety
shall pay the balance shown to be due by them to the OWNER, then all machinery, equipment,
tools, materials or supplies left on the site of the work shall be turned over to the
CONTRACTOR and/or his Surety. Should the cost to complete the work exceed the contract
price, and the CONTRACTOR and/or his Surety fail to pay the amount due the OWNER within
the time designated hereinabove, and there remains any machinery, equipment, tools materials or
supplies on the site of the work, notice thereof, together with an itemized list of such equipment
and materials shall be mailed to the CONTRACTOR and his Surety at the respective addresses
designated in this contract, provided, however, that actual written notice given in any manner
will satisfy this condition. After mailing, or other giving of such notice, such property shall be
held at the risk of the CONTRACTOR and his Surety subject only to the duty of the OWNER to
exercise ordinary care to protect such property. After fifteen (15) days from the date of said
notice, the OWNER may sell such machinery, equipment, tools, materials or supplies and apply
the net sum derived from such sale to the credit of the CONTRACTOR and his Surety. Such
sale may be made at either public or private sale, with or without notice, as the OWNER may
elect. The OWNER shall release any machinery, equipment, tools, materials, or supplies, which
remain on the work, and belong to persons other than the CONTRACTOR or his Surety, to their
proper owners. The books on all operations provided herein shall be open to the
CONTRACTOR and his Surety.
7.02 ... ABANDONMENT BY OWNER. In case the OWNER shall fail to comply with
the terms of this contract, and should fail or refuse to comply with said terms within ten (10)
days after written notification by the CONTRACTOR, then the CONTRACTOR may suspend or
wholly abandon the work, and may remove therefrom all machinery, tools and equipment, and
all materials on the site of work that have not been included in payments to the CONTRACTOR
and have not been wrought into the work. And thereupon the ENGINEER shall make an
estimate of the total amount earned by the CONTRACTOR, which estimate shall include the
value of all work actually completed by said CONTRACTOR (at the prices stated in the attached
proposal where unit prices are used), the value of all partially completed work at a fair and
equitable price, and the amount of all Extra Work performed at the prices agreed upon, or
provided for by the terms of this contract, and a reasonable sum to cover the cost of any
provisions made by the CONTRACTOR to carry the whole work to completion and which
cannot be utilized. The ENGINEER shall then make a final statement of the balance due the
CONTRACTOR by deducting from the above estimate all previous payments by the OWNER
and all other sums that may be retained by the OWNER under the terms of this Agreement and
shall certify same to the OWNER who shall pay to the CONTRACTOR on or before thirty (30)
days after the date of the notification by the CONTRACTOR the balance shown by said final
statement as due the CONTRACTOR, under the terms of this Agreement.
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CITY OF CAMERON, TEXAS
Cameron Water Treatment Plant Improvements Phase II
SPECIAL CONDITIONS
SC.01

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."

SC.02

DEFINITIONS
Agreement. “Agreement” shall mean the contract document as herein set forth.
Calendar Day. “Calendar Day” shall mean any day of the week or month, no days
being excepted.
Extra Work. “Extra Work” shall mean and include all work that may be required by
the Owner to be done by the Contractor to accomplish any change, alteration, or
addition to the work shown on the plans or reasonably implied by the specifications,
and not covered by the Contractor’s proposal.
Parties. The parties to this agreement are the Owner and the Contractor.
Project. “Project” shall mean the work embraced by this agreement, including the
Plans and Specifications, General and Special Conditions, Performance and
Payment Bonds attached hereto; generally described as follows:
Water Treatment Plant Improvements Phase II
DWSRF No. 62695 CID 07
Subcontractor. “Subcontractor” shall mean only those having a direct contract with
the Contractor for performance of work on the project contemplated by these
contract documents.
Substantially Completed. “Substantially Completed” shall mean that the project
contemplated by the contract documents has been made suitable for use or
occupancy, or the facility is in a condition to serve its intended purpose; but still may
require minor miscellaneous work and adjustment, provided, however, that final
payment of the contract price including retainage, shall not be made until completion
of all punch list items and upon acceptance by the Owner. Acceptance by the
Owner shall not impair any warranty obligation of the Contractor.
Work. “Work” or “Scope or Work” shall mean Water Line from Sparta Road to
Chisholm Trail Parkway as more fully described in the Scope of Work contained in
SC.06.

SC.03

ENGINEER
The word "Engineer" in these specifications shall be understood as referring to
Kasberg, Patrick & Associates, LP, Consulting Engineers; One South Main; Temple,
Texas 76501, Engineer of the Owner, or such other representatives as may be
authorized by said Owner to act in any particular position.
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SC.04

LOCATION OF PROJECT
The project location is within the City of Cameron and is shown on the Cover Sheet
of the plans.

SC.05

EXAMINATION OF SITE OF PROJECT
Prospective bidders shall make a careful and thorough examination of the site of the
project, including all soil and water conditions to be encountered, improvements to
be protected, disposal sites for surplus materials, arrangements necessary for
providing ingress and egress to private properties and methods of handling traffic
during prosecution of all the work involved.

SC.06

SCOPE OF WORK
The work to be performed under this contract consists of furnishing all materials,
labor, supervision, tools, equipment and incidentals required, and performing all
work necessary for installation of the following:
Base Bid
 Demolition and Removal of Existing Bulk Storage & Chemical Feed System;
 Furnish and Install New Chemical Feed and Bulk Storage Facilities;
 Re-Route and Re-Connect Existing Chemical Feed Lines to New Facilities;
 3 EA - Furnish and Install Electric Actuators on Existing Filter Backwash
Slide Gates;
 2 EA – Furnish and Install Electric Actuators on Drain Plug Valves;
 Remove and Replace Existing Recycle Pumps;
 4 EA – Rehabilitate and Seal Existing Manholes;
 Furnish and Place Concrete for New Bulk Storage and Floor Drain
Improvements;
 Surface Restoration.
General Items
 Trench Safety Plan & Implementation;
 Preconstruction Video
 Erosion Control Measures;

SC.07

FORMS, PLANS AND SPECIFICATIONS
Plans, specifications and bidding documents may be secured beginning Monday,
July 5, 2021:
On-line at http://www.civcastusa.com. Documents may be downloaded or viewed
free of charge at this website. It is the bidder’s responsibility to determine that a
complete set of documents as defined in the Instructions to Bidders is received.
Printed and bound copies of the Forms of Proposal, Contract and Bonds, and Plans
and Specifications may be purchased from the offices of Kasberg, Patrick &
Associates, LP. The fee for the plans and specifications is Fifty Dollars ($50.00) per
set and is non-refundable.
SC - 2

SC.08

COPIES OF PLANS AND SPECIFICATIONS FURNISHED
Five (5) sets of plans and specifications shall be furnished to the successful
Contractor, at no charge, for construction purposes. Additional copies may be
obtained at the cost of reproduction upon request.

SC.09

PRE-BID CONFERENCE
Prior to receiving bids on this project, the Owner will conduct a Non-Mandatory
pre-bid conference with all prospective bidders and other interested parties. The
pre-bid conference will be held at City Hall, 100 S. Houston Avenue, Cameron,
Texas at 10:00 A.M. on Tuesday, July 13, 2021

SC.10

ADDENDA
Bidders desiring further information or interpretation of the plans and specifications
must make request for such information to the Engineer as outlined in this Section
and in the Instructions to Bidders for Construction. Answers to all such requests will
be given in writing to all Plan Holders (persons who have made deposit for received
plans and specifications) in addendum form and all addenda will be bound with and
made a part of the contract documents. No other explanation or interpretation will
be considered official or binding.
Any addenda issued prior to seventy-two (72) hours before the opening of bids will
be mailed to each Plan Holder. Any addenda issued after that time will be mailed
and faxed. The proposals as submitted by the Contractor will be so constructed as to
include any addenda if such are issued by the Engineer prior to twenty-four (24)
hours before the opening of bids.
In order that all plan holders will have equal access to information on this project, all
requests to the Engineer for information or interpretation of the plans and
specifications must be received before noon on Friday, July 16, 2021. Questions
can also be posted online using the website www.civcastusa.com. If there is a need
to clarify any requests at that time, the Engineer will issue a written addendum after
noon on Friday, July 16, 2020. The Engineer and Owner will not attempt to further
clarify any written or oral requests after that time.

SC.11

PREPARATION OF PROPOSAL
The Bidder shall submit his proposal on the forms furnished. All blank spaces in the
form shall be correctly filled in and the bidder shall state the unit price and the
extended prince in numerals, for which he proposes to do the work contemplated or
furnish the materials required. Such prices shall be written in ink, distinctly and
legibly, or typewritten. If the proposal is submitted by an individual, his name must
be signed by him or his duly authorized agent. If a proposal is submitted by a firm,
association, or partnership, the name and address of each member must be given and
the proposal signed by a member of the firm, association or partnership, or person
duly authorized. If the proposal is submitted by a company or corporation, the
company or corporate name and business address must be given, and the proposal
signed by an official or duly authorized agent. Powers of attorney authorizing
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agents or others to sign proposal must be properly certified and must be in writing
and submitted with the proposal. The proposal shall be executed in ink.
Each proposal shall be enclosed in a sealed envelope, addressed as specified in the
Notice to Contractors, and endorsed on the outside of the envelope in the following
manner:
a.

Bidder's name.

b.

Proposal for “Cameron Water Treatment Plant Improvements Phase II”

Bid proposal may be withdrawn and resubmitted at any time prior to the time set for
opening of the bids, but no proposal may be withdrawn or altered after the opening
of the bids.
SC.12

ALTERNATE BIDS
There are no alternate bids for this project.

SC.13

QUALIFICATION OF LOW BIDDER
Prior to award of contract, the bidder shall submit such evidence as the Owner may
require to establish the bidder's qualifications to satisfactorily perform the work
included in this project. Information that may be required shall include (1) the
bidder's current financial statement including amount of funds readily available to
commence and carry out the work, (2) a list of equipment available for this project,
(3) a list of projects that of the same general type as included in this contract,
together with the names, addresses and phone numbers of persons familiar with this
work, and (4) other information that may be pertinent to the bidder's qualifications.
Should the bidder fail to promptly produce evidence satisfactory to the Owner on
any of the foregoing points, he may be disqualified and the work awarded to the next
bidder so qualifying.

SC.14

AWARD OF CONTRACT
It is the intention of the Owner to award a contract on the basis of the lowest
acceptable bid submitted by a qualified bidder as determined by the Owner. The
right is reserved, as the interest of the Owner may require, to reject any and all bids
and to waive any informality in bids received.
The City of Cameron will notify the successful bidder, in writing, within sixty (60)
days of the date of receiving bids, of its acceptance of his proposal. The Contractor
shall complete the execution of the required Bond and Contract within ten (10) days
of such notice.

SC.15

SEQUENCE OF CONSTRUCTION
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The time allotted for completion of this project is described under Section SC.16 of
these Special Conditions.
Prior to beginning construction on this project, the Contractor shall prepare a written
construction sequence and schedule for review by the Engineer and approval by the
Owner. This construction sequence and schedule shall be followed by the Contractor
unless changes are approved by the Owner.
No partial payment estimates will be issued until the Sequence and Schedule of
Construction has been approved.
SC.16

TIME ALLOTTED FOR COMPLETION AND NOTICE TO PROCEED
The construction of the project shall be fully completed in 120 calendar days.
The Notice to Proceed shall consist of a written request by the Engineer for the
Contractor to proceed with the construction of the project.

SC.17

PRECONSTRUCTION CONFERENCE
After award of bid and prior to beginning construction, a conference will be held
with representatives of the Contractor, Owner, Engineer, and the affected Utility
Companies to discuss schedules and utility conflicts in the project. The purpose is to
establish lines of communication between the parties involved. The time and place
for the Preconstruction Conference shall be determined at the time of Bid Award.

SC.18

CONSTRUCTION IN PUBLIC ROADS AND PRIVATE DRIVES
No public or private road shall be entirely closed overnight. It shall be the
responsibility of the Contractor to build and maintain all weather bypasses and
detours, if necessary, and to properly light, barricade, and mark all bypasses and
detours that might be required on and across the roads involved in the work included
in this contract.
The Contractor shall be responsible for repair and maintenance of all roadways
damaged as a result of the construction of this project for a period of one year after
completion or acceptance of the work. Within this period of one year time, if it
becomes necessary for the Owner to make such repairs, the Contractor shall
reimburse the Owner for the cost of such repairs.

SC.19

REFERENCE SPECIFICATIONS
Where reference is made in these specifications to specifications compiled by others,
such reference is made for expediency and standardization from the material
supplier's point of view, and such specifications referred to are hereby made a part of
these specifications.

SC.20

SUBCONTRACTORS AND JOINT VENTURE AGREEMENTS
SC - 5

Contractors shall provide copies of all executed subcontractors or joint venture
agreements, and related documents to the owner.
SC.21

EXTENSION OF TIME
Contractor agrees he has submitted his proposal in full recognition of the time
required for the completion of this project, taking into consideration the average
climatic range and material manufacturing conditions prevailing in this locality, and
has considered the liquidated damage provision herein, and that he shall not be
entitled to, nor will he request, an extension of time on this contract, except when his
work has been delayed by an act or neglect of the Owner, employees or
representatives of the Owner, or other contractors employed by the Owner, or by
changes ordered in the work, or reductions thereto in writing. The Contractor may
apply in writing for an extension of time, submitting therewith all written
justification as may be required by the Engineer for such and extension as requested
by Contractor. The Engineer, within ten (10) days after receipt of a written request
for an extension of time by the Contractor, which is supported by all requested
documentation, shall decide if an extension of time shall be allowed.

SC.22

LIQUIDATED DAMAGES FOR DELAY BY CONTRACTOR
The Contractor agrees that time is of the essence on this contract and that the Owner
will be damaged as a result of any delay beyond the date agreed upon in the
completion of all items of work herein specified and contracted for. The parties
understand and agree that the actual damages will be sustained by the Owner
because of such delay will be uncertain and difficult of ascertainment and it is
further agreed that a reasonable estimate of the actual amount of such damages in
light of the facts known to the parties at the time of execution of this contract will be
two hundred and fifty dollars ($ 250.00) per day. It is therefore agreed that the
Owner may withhold permanently from the Contractor's total compensation, the
total sum of $ 250.00 per day as liquidated damages for delay for each day of
delaying completion beyond the date agreed upon for completion of the items of
work herein specified and contracted for (after due allowance for such extension of
time as is provided for in the General Conditions of Agreement and in Paragraph
SC.20).

SC.23

DAMAGES
Article 3.08 of the General Conditions of Agreement is hereby voided and replaced
with the following:
In the event the Contractor is damaged in the course of the completion of the work
by the neglect, or default of the Owner, or representative of the Owner, or of any
other Contractor employed by the Owner upon the work, thereby causing loss to the
Contractor, the Owner agrees that he will reimburse the Contractor for such loss. In
the event the Owner is damaged in the course of the work by the act, negligence,
omission, mistake or default of the Contractor, or should the Contractor
unreasonably delay the progress of the work being done by others on the job so as to
cause loss for which the Owner becomes liable, then the Contractor shall reimburse
the Owner for such loss.
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SC.24

OBJECTIONS AND TIME OF FILING CLAIMS
In Paragraph 6.04 of the General Conditions, add the following after the first
sentence:
“Failure to file such an objection during such period shall constitute waiver thereof
and consent to the decision rendered by the Engineer.”
Also, delete the third sentence, which deals with arbitration.
Also, in Paragraph 2.05 of the General Conditions, delete the last clause dealing with
arbitration and insert:
“Failure to file such an objection during such period shall constitute waiver thereof
and consent to the decision rendered by the Engineer.”

SC.25

MEDIATION
Article 6.05 of the General Conditions of Agreement is hereby voided and replaced
with the following:
In an effort to resolve any conflicts that arise during the construction of the Project
or following the completion of the Project, the Owner and the Contractor agree that
all disputes between them arising out of or relating to this Agreement or the Project
shall be submitted to nonbinding mediation unless the parties mutually agree
otherwise.
The Owner and Contractor further agree to include a similar mediation provision in
all agreements with their subcontractors, subconsultants, suppliers and fabricators,
thereby providing for mediation as the primary method for dispute resolution
between the parties to all those agreements.

SC.26

FEES AND ROYALTIES
All fees or royalties for any patented invention, process, article, or arrangement in
any manner connected with the work, or with these specifications, shall be included
in the price stated in the proposal.

SC.27

INDEMNITY
Contractor agrees to and shall indemnify and hold harmless 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 damages, causes of
action, suits, and liability of every kind, including all expenses of litigation, court
costs, and attorney’s fees, for injury to or death of any person, or for damage to any
property, arising out of or in connection with the work done by Contractor under this
contract, regardless of whether such injuries, death or damages are caused in whole
or in part by the negligence of the City of Cameron.
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Contractor assumes full responsibility for the work to be performed hereunder, and
hereby releases, relinquishes and discharges Owner, its officers, agents and
employees, from all claims, demands, and causes of action of every kind and
character including the cost of defense thereof, for any injury to, including death of,
person (whether they be third persons, contractor, or employees of either the parties
hereto) and any loss of or damage to property (whether the same be that of either of
the parties hereto or of third parties) caused by or alleged to be caused by, arising out
of, or in connection with Contractor’s work to be performed hereunder whether or
not said claims, demands and causes of action in whole or in part are covered by
insurance regardless of whether such loss, damage, or injury was caused by Owner.
Owner, by this agreement does not give consent to litigation.
SC.28

LAWS TO BE OBSERVED
The Contractor shall, at his own expense, do those things necessary for the
procurement of and shall procure all permits, certificates and licenses required of
him by the law or governmental regulation for the performance of his work. He
shall comply with all federal, state and local laws, ordinances or rules and
regulations relating to the performance of his work. In addition to all other laws,
ordinances and rules and regulations, these shall include any such laws, ordinances
or rules and regulations relating to noise from the Contractor’s operations.

SC.29

STATE AND CITY SALES TAXES
This contract is issued by an organization which qualifies for exemption provisions
pursuant to Provisions of the Texas Tax Code. Sections 151.301, 151.307, 151.309
and 151.311. The Contractor must obtain a limited sales excise and use tax permit
or exemption certificate which shall enable him to buy the materials to be
incorporated into the work without paying the tax at the time of purchase.

SC.30

ANTITRUST
The Contractor hereby assigns to the Owner any and all claims for overcharges
associated with this contract which arise under the antitrust laws of the United
States, 15 U.S.C.A. Section 1, et seq, (1973).

SC.31

GUARANTY AGAINST DEFECTIVE WORK
The Contract shall indemnify the Owner against any repairs which may become
necessary to any part of the work performed under each contract, arising from
defective workmanship or material used therein, for a period of one (1) year from
the date of final acceptance of the work, unless the technical specifications provide
for another period.

SC.32

Neither the Certificate of Acceptance nor any provision in the Contract Documents,
nor partial or entire use, or occupancy of the premise by the Owner will constitute an
acceptance of work not done in accordance with the Contract Documents or relieve
the Contractor of liability in respect to any express warranties or responsibility for
faulty materials.
INSURANCE
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Satisfactory certificates of insurance for all coverage listed herein shall be filed with
the Owner prior to starting any construction work on this contract. Insurance shall
include the Owner, the Engineer and the State of Texas as additional insured parties.
Workmen's Compensation and Employer's Liability
This insurance shall protect Contractor against all claims under applicable
state workmen's compensation laws. Contractor shall also be protected
against claims for injury, disease, or death of employees which, for any
reason, may not fall within the provisions of a workmen's compensation law.
This policy shall include an "all states" endorsement.
The liability limits shall not be less than:
Workmen's Compensation
Employer's Liability

Statutory
$100,000 each occurrence

Comprehensive Automobile Liability
This insurance shall be written in comprehensive form and shall protect
Contractor against all claims for injuries to members of the public and
damage to property of others arising from the use of motor vehicles, and
shall cover operation on or off site of all motor vehicles licensed for highway
use, whether they are owned, non-owned, or hired.
The liability limits shall not be less than:
Bodily Injury

$250,000 each person
$500,000 each occurrence
$1,000,000 aggregate

Property Damage

$100,000 each occurrence
$100,000 aggregate

Comprehensive General Liability
This insurance shall be written in comprehensive form and shall protect
Contractor and additional insured parties against all claims arising out of any
act or omission of the Contractor or his agents, employees or subcontractors.
The liability limits shall be not less than:
Bodily Injury

$500,000 each person
$500,000 each occurrence
$500,000 aggregate

Property Damage

$100,000 each occurrence
$100,000 aggregate

Excess Liability Insurance
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The Contractor shall obtain, pay for and maintain a policy during the
contract term, insuring Contractor for an amount of not less than $1,000,000
combined single limit bodily injury and property damage liability insurance,
including death, in excess of the primary coverage required hereinabove. The
Owner, the Engineer and the State of Texas shall be named as additional
insureds.
The Contractor shall furnish a Certificate of Insurance for the above
coverage with a provision that the Owner will be notified by the insurance
company ten (10) days prior to cancellation of the policy during the term of
the contract, and if canceled, a new policy must be furnished prior to
cancellation.
SC.33

PAYMENTS TO CONTRACTOR
Progress Payments
Article 5.04 of the General Conditions of Agreement, is hereby voided and replaced
by the following:
The Contractor shall prepare a requisition for progress payment as of the last
day of the month and submit it, with six (6) copies, to the Engineer. On or
before the 10th day of each month, the Engineer shall prepare a statement
showing as completely as practicable the total value of the work done by the
Contractor up to and including the last day of the preceding month; said
statement shall also include the invoice value of all sound materials
delivered, and properly stored and protected, on the site of the work that are
to be fabricated into the work.
The Owner shall then pay the Contractor on or before the 25th day of the
current month the total amount of the approved statement. The amount of
the payment due the Contractor shall be determined by adding to the total
value of work completed to date, the value of materials properly stored on
the site and deducting (1) five percent (5%) of the total amount, as a
retainage and (2) the amount of all previous payments. The total value of
work completed to date shall be based on the estimated quantities of work
completed and on the unit process contained in the agreement and adjusted
by approved change orders. The value of materials properly stored on the
site shall be based upon the estimated quantities of such materials and the
invoice prices. Copies of all invoices shall be furnished to the Engineer.
The Contractor shall be responsible for the care and protection of all
materials and work upon which payments have been made until final
acceptance of such work and materials by the Owner. Such payment shall
not constitute a waiver of the right of the Owner to require the fulfillment of
all terms of the Contract and the delivery of all improvements embraced in
this Contract complete and satisfactory to the Owner in all details.
The five percent (5%) retainage of the progress payments otherwise due to
the Contractor may not be reduced until the building of the project is
substantially complete and a reduction in the retainage has been authorized
by the Owner.
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Withholding Payments
The Owner may withhold from any payment otherwise due the Contractor so much
as may be necessary to protect the Owner and if so elects may also withhold
amounts due from the Contractor to any subcontractors or material dealers, for work
performed or material furnished by them. The foregoing provisions shall be
construed solely for the benefit of the Owner and will not require the Owner to
determine or adjust any claims or disputes between the Contractor and his
subcontractors or material dealers, or to withhold any moneys for their protection
unless the Owner elects to do so. The failure or refusal of the Owner to withhold
any moneys from the Contractor shall in no way impair the obligations of any surety
or sureties under any bond or bonds furnished under this Contract.
Separate Payment
Except as modified by Change Orders subsequent to execution of the Contract for
this proposed work, no separate payment shall be made for work described in these
Specifications or shown on the Plans. Total compensation to the Contractor shall be
as set forth in the various Bid Items in the Proposal and Bid Schedule.
The Owner, before paying the final estimate, may require the Contractor to furnish
releases or receipts from all subcontractors having performed any work and all
persons having supplied materials, equipment (installed on the Project) and services
to the Contractor, if the Owner deems the same necessary in order to protect the
Owner's interests. The Owner, however, may if it deems such action advisable make
payment in part or in full to such Contractor without requiring the furnishing of such
releases or receipts and any payments so made shall in no way impart the obligations
of any surety or sureties furnished under this Contract.
Withholding of any amount due the Owner, under general and/or special conditions
regarding "Liquidated Damages," shall be deducted from the final payment due the
Contractor.
All sentences of Article 5.07 of the General Conditions shall remain and govern the
contract as stipulated.
SC.34

WAGE RATES
All employees of the Contractor on the work to be performed under this contract
shall be paid the prevailing wage scale in this locality for work of similar character,
and in no event less than the rates shown in the schedule of minimum wage rates
furnished in these Special Conditions.

SC.35

EQUAL EMPLOYMENT OPPORTUNITY
During the performance of this contract, the Contractor agrees as follows:
(a) The Contractor shall not discriminate against any employee or applicant for
employment because of race, color, religion, sex, age or national origin. The
Contractor shall take affirmative action to insure that applicants are employed,
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that employees are treated during employment without regard to their race,
color, sex, religion, age 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 or applicants for employment, notices to be provided setting forth
the provisions of this nondiscrimination clause.
(b) The Contractor shall, in all solicitations or advertisements for employees placed
by or on behalf of the Contractor, state that all qualified applicants shall receive
consideration for employment without regard to race, color, religion, sex,
national origin or age.
(c) The Contractor shall send to each labor union or representative of workers with
which he has a collective bargaining agreement or other contract or
understanding, a notice to be provided, advising the said labor union or
workers’ representatives of the Contractor’s commitments under this section,
and shall post copies of the notice in conspicuous places available to employees
and applicants for employment.
(d) The Contractor shall include the provisions of this section in all subcontracts
pertaining to the work.
SC.36

SUPERINTENDENCE BY CONTRACTOR
The Contractor shall have on the project at all times, as his agent, a competent
Superintendent capable of reading and of thoroughly understanding the plans and
specifications and thoroughly experienced in the type of work being performed. The
Superintendent shall have full authority to execute orders or directions and to
promptly supply such materials, equipment, tools, labor and incidentals as may be
required. Such superintendence shall be furnished regardless of the amount of the
work subcontracted.

SC.37

INSPECTION
The word "Inspection” or other forms of the word, as used in the contract documents
for this project shall be understood as meaning the Engineer will observe and check
the construction in sufficient detail to satisfy himself that the work is proceeding in
general accordance with the contract documents, but he will not be a guarantor of
the Contractor's performance.

SC.38

SHOP DRAWINGS
Contractor shall submit shop drawings in accordance with the following:
All shop drawings submitted by subcontractors for review by the Owner shall be
sent directly to the Contractor for checking. The Contractor shall be responsible for
their submission at the proper time so as to prevent delays in delivery of materials.
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The Contractor shall check all subcontractor’s shop drawings regarding
measurements, size of members, materials, and details to satisfy himself that they
conform to the intent of the Drawings and Specifications. Shop drawings found to
be inaccurate or otherwise in error shall be returned to the subcontractors for
correction before submission thereof.
All details on shop drawings submitted for review shall show clearly the relation of
the various parts to the main members and lines of the structure, and where correct
fabrication of the work depends upon field measurements, such measurements shall
be made and noted on the drawings before being submitted for review.
The review of shop drawings, samples or product data by the Engineer shall not
relieve the Contractor from his/her responsibility with regard to the fulfillment of the
terms of the Contract. All risks of error and omission are assumed by the Contractor
and the Engineer will have no responsibility therefor.
No portion of the work requiring a shop drawing, sample, or product data shall be
started nor shall any materials be fabricated or installed prior to the review of such
item.
Fabrication performed, materials purchased or on-site construction
accomplished which does not conform to reviewed shop drawings and data shall be
at the Contractor’s risk. The Owner will not be liable for any expense or delay due
to corrections or remedies required to accomplish conformity.
When the shop drawings have been completed to the satisfaction of the Engineer,
the Contractor shall carry out the construction in accordance therewith and shall
make no further changes therein except upon written instructions from the Engineer.
Coordination of Submittal Times: Prepare and transmit each submittal sufficiently
in advance of performing the related work or other applicable activities, or within
the time specified in the individual work sections, of the Specifications, so that the
installation will not be delayed by processing times including disapproval and
resubmittal (if required), coordination with other submittals, testing, purchasing,
fabrication, delivery and similar sequenced activities. No extension of time will be
authorized because of the Contractor’s failure to transmit submittals sufficiently in
advance of the Work.
Seven (7) copies of each shop drawing shall be submitted for review. Each shop
drawing shall be legible and shall be on sheets no larger than 11” x 17”.
SC.39

TRADE NAMES AND MATERIALS
Where materials or equipment are specified by a trade or brand name, it is not the
intention of the Owner to discriminate against any equal product of another
manufacturer, but rather to set a definite standard of quality or performance, and to
establish an equal basis for the evaluation of bids. Where the words "equivalent,"
"proper," or "equal to" are used, they shall be understood to mean that the thing
referred to shall be proper, the equivalent of, or equal to some other thing. Unless
other wise specified all materials shall be of the best of their respective kinds, shall
be in all cases fully equal to approved samples and shall never have been used for
any temporary purpose whatsoever. Notwithstanding that the words "or equal to" or
other such expressions may be used in the specifications in connection with a
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material, manufactured article or process specifically designated shall be used,
unless a substitute shall be approved in writing before installation.
SC.40

TESTING OF MATERIALS
Testing and control of construction materials and methods used in the work shall be
done by an approved local commercial laboratory employed and paid directly by the
Owner, or other approved personnel employed by the Owner. Where a commercial
laboratory is used, all representative testing caused by test failure will be
accomplished at the Contractor’s expense.

SC.41

COORDINATION WITH OTHERS
In the event other contractors are doing work in the same area simultaneously with
this project, the Contractor shall coordinate his proposed construction with that of
other contractors.

SC.42

EXISTING UTILITIES AND SERVICE LINES
The Contractor shall be responsible for the protection of all existing utilities or
service lines crossed or exposed by his construction operations. Where existing
utilities or service lines are cut, broken, or damaged, the Contractor shall replace or
pay for replacement of the utilities or service lines with the same type of original
construction, or better, at his own cost and expense.

SC.43

EXISTING STRUCTURES
The plans show the location of all known surface and subsurface structures.
However, the Owner assumes no responsibility for failure to show any or all of these
structures on the plans, or to show them in their exact locations. It is mutually
agreed that such failure shall not be considered sufficient basis for claims for
additional compensation for extra work or for increasing the pay quantities in any
manner whatsoever, unless the obstruction encountered is such as to necessitate
changes in the lines or grades, or require the building of special work, provisions for
which are not made in these plans and proposal, in which case the provisions in
these specifications for extra work shall apply.

SC.44

CONNECTIONS TO EXISTING FACILITIES
Connections to existing facilities which are in service shall be thoroughly planned in
advance, and all required equipment, materials and labor shall be on hand at the time
of undertaking the connections. Work shall proceed continuously (around the clock
if necessary) to complete connections in the minimum time. Operations of valves or
other appurtenances on existing utilities, when required, shall be by or under direct
supervision of the Owner.
The Contractor should anticipate that the length of time for various connections,
disconnections and modifications will be minimal. Also, the time of day when
connections and disconnections may be accomplished will generally be during
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periods of low flow. The Contractor should plan his construction sequence and
schedule accordingly.
SC.45

PROPERTY LINES AND MONUMENTS
The Contractor shall protect all property corner markers, and when any such markers
or monuments are in danger of being disturbed they shall be properly referenced and
if disturbed shall be reset at the expense of the Contractor.

SC.46

USE OF EXPLOSIVES
Use of explosives will not be allowed.

SC.47

LINES AND GRADES
All work under this Contract shall be constructed with the lines and grades shown on
the Plans or as given by the Engineer. The full responsibility for holding to
alignment and grade shall rest upon the Contractor.
The Engineer will provide one-time off-set construction staking for the water and
wastewater line installation.
The Contractor shall stockpile excavation and other materials as to cause no
inconvenience in the use of the lines and grades given. He shall remove any
obstruction created by him contrary to this provision.
The Contractor shall safeguard all control points and bench marks established on the
site by the Engineer, shall bear the cost of reestablishing same, if disturbed, and shall
assume the entire expense of rectifying work improperly constructed due to failure
to maintain and protect such established control points and bench marks.

SC.48

ACCESS TO PROJECT SITE AND RIGHT-OF-WAY
The Contractor shall provide at its expense all improvements and make suitable
provisions for ingress and egress. The Contractor also shall provide at its expense
necessary all weather access roads to the project location as required for transporting
equipment and materials.
If additional area is needed by the Contractor, it shall be the responsibility of the
Contractor to make all necessary arrangements and pay all costs associated with the
acquisition and utilization of such area.
Specific right-of-way easement arrangements between the Owner and property
owners include restrictions that may affect the Contractor’s construction operations.
These restrictions are summarized on a sheet included in the plans.

SC.49

BARRICADES, LIGHTS AND WATCHMEN
The Contractor shall, at his own cost and expense, furnish and erect such barricades,
fences, lights and danger signals, shall provide such watchmen, and shall provide
such other precautionary measures for the protection of persons or property and of
work as are necessary. There shall be no open trenches not properly barricaded at
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the end of each workday. Barricades shall be painted in a color that will be visible at
night. From sunset to sunrise, the Contractor shall furnish and maintain sufficient
lights at each barricade and sufficient numbers of barricades shall be erected to keep
vehicles from being driven on or into any work under construction. The Contractor
shall furnish watchmen in sufficient numbers to protect the work.
The Contractor will be held responsible for all damage due to failure of barricades,
signs, lights and watchmen. The Contractor's responsibility for the maintenance of
barricades, signs and lights, and for providing watchmen shall not cease until the
project has been accepted by the Owner.
SC.50

PROTECTION OF TREES AND LANDSCAPING
No trees or landscaping shall be removed or cut without the Owner’s approval
except those that provide direct interference with the installation of the utility line
within the permanent and temporary easements. The Contractor shall use proper
caution to minimize removal of trees within the temporary easement. Trees adjacent
to the permanent and temporary easements, but not interfering with the work, shall
be protected from damage by the construction operations.

SC.51

LIGHTS AND POWER
The Contractor shall provide, at his own expense, temporary lighting and power
facilities required for the proper prosecution of the work.

SC.52

WATER FOR CONSTRUCTION AND TESTING
The Contractor shall make the necessary arrangements for securing and transporting
all water required in the construction. Water for testing will be provided by the
Owner in accordance with Technical Specification Section for Testing Pressure
Pipelines.

SC.53

TRENCH SAFETY SYSTEM
Contractor shall provide a trench safety system which conforms to OSHA Standards.
The trench safety system shall meet all the requirements of Trench Safety
Requirements Section of the Technical Specifications.

SC.54

TOOLS AND ACCESSORIES
The Contractor shall, unless otherwise stated in the specifications, furnish with each
type, kind or size of equipment, one (1) complete set of suitably marked high grade
special tools and appliances which may be needed to adjust, operate, maintain, or
repair the equipment to the owner. Ordinary mechanic’s tools are not considered
special tools. Such special tools and appliances shall be furnished in approved
painted steel cases, properly labeled and equipped with good grade cylinder locks
and duplicate keys.
Each piece of equipment shall be provided with a substantial name plate, securely
fastened in place and clearly inscribed with the manufacturer’s name, year or
manufacture, and principal rating data.
SC - 16

SC.55

PROJECT MAINTENANCE
The Contractor shall maintain, and keep in good repair, the improvements covered
by these plans and specifications during life of this contract.

SC.56

FENCES, IMPROVEMENTS AND DRAINAGE CHANNELS
Fencing and gates removed to permit construction shall be replaced in the same
location and left in a condition as good as, or better, than that in which they were
found. Fences to be removed and not replaced are noted on the plans.
Where surface drainage channels, storm sewers, or drainage structures are disturbed
or altered during construction, they shall be restored to their original condition as
soon as possible.

SC.57

DISPOSAL OF WASTE AND SURPLUS EXCAVATION
All trees, stumps, slashings, brush or other debris removed from the site as a
preliminary to the construction shall be chipped or removed from the property. No
burning will be allowed. No trash, debris or refuse from construction shall exist on
the ground.
All excavated earth in excess of that required for backfilling shall be disposed of in a
satisfactory manner in locations approved by the Owner.

SC.58

CLEANUP
The Contractor shall at all times keep the job site as free from all material, debris
and rubbish as is practical and shall remove same from any portion of the job site as
construction of that portion is completed.
Upon completion of the work, the Contractor shall remove from the site all plant,
materials, tools and equipment belonging to him and leave the site with an
acceptable appearance. The Contractor shall thoroughly clean all equipment and
materials installed by him and shall deliver over such materials and equipment in a
bright, clean, polished and new-appearing condition.

SC.59

ARCHEOLOGICAL DISCOVERIES
No activity which may affect a State Archeological Landmark is authorized until the
Owner has complied with the provisions of the Antiquities Code of Texas. The
Owner has previously coordinated with the appropriate agencies and impacts to
known cultural or archeological deposits have been avoided or mitigated. However,
the Contractor may encounter unanticipated cultural or archeological deposits during
construction.
If archeological sites or historic structures are discovered after construction
operations are begun, the Contractor shall immediately cease operations in that
particular area and notify the Owner, and the Texas Historical Commission,
(512-463-6096). The Contractor shall take reasonable steps to protect and preserve
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the discoveries until they have been inspected by the Owner. The Owner will
promptly coordinate with the Texas Historical Commission and any other
appropriate agencies to obtain any necessary approvals or permits to enable the work
to continue. The Contractor shall not resume work in the area of the discovery until
authorized to do so by the Owner.
Compensation to the Contractor, if any, for lost time or changes in construction
resulting from the find, shall be determined in accordance with changed or extra
work provisions of the Contract Documents.
SC.60

SERVICE OF MANUFACTURER’S REPRESENTATIVE
The contract price for the project shall include the cost of furnishing competent and
experienced representatives from the manufacturers involved. Such representatives
shall assist the Contractor, when required, to install, adjust, and test the equipment in
conformity with the contract documents. After the equipment is placed in
permanent operation by the City of Cameron, such representatives shall make all
adjustments and tests as specified or required to comply with the contract
documents, and shall instruct the Owner in the operation and maintenance of the
equipment.

SC.61

FINAL FIELD TESTS
Upon completion of the work and prior to final payment, all items installed under
this contract shall be subject to acceptance tests as specified or required to provide
compliance with the contract documents.

SC.62

AS-BUILT (RECORD DRAWINGS) DIMENSIONS AND DRAWINGS
Contractor shall make appropriate daily measurements of work constructed and keep
accurate records of location (horizontal and vertical) of all constructed work.
Upon completion of the project, the Contractor shall furnish the Owner with one set
of direct prints, marked with red pencil, to show as-built dimensions and locations of
all work constructed. As a minimum, the final drawings shall include the following:
(1)
(2)
(3)
(4)

Horizontal and vertical locations of work.
Changes in material and dimensions due to substitutions.
Deletions, additions, and changes to scope of work.
Any other changes made.

This set of marked up prints shall be incorporated into record drawings prepared by
the Engineer.
Separate payment will be made for as-built drawings at the contract unit price as
provided for in the Bid Schedule. Payment for As-Built Drawings will not be made
until such drawings are provided to and approved by the Engineer.
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"General Decision Number: TX20200023 01/03/2020
Superseded General Decision Number: TX20190023
State: Texas
Construction Types: Heavy (Sewer/Water Treating Plant and Sewer/Incid. to Hwy.)
Counties: Bell, Bosque, Coryell, Falls, Freestone, Hamilton, Hill, Lampasas, Leon, Limestone,
McLennan, Milam, Mills, Navarro, Robertson and Williamson Counties in Texas.
WATER & SEWAGE TREATMENT PLANTS AND LIFT PUMP STATIONS
Note: Under Executive Order (EO) 13658, an hourly minimum wage of $10.80 for calendar year
2020 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, 2015.
If this contract is covered by the EO, the contractor must pay all workers in any classification
listed on this wage determination at least $10.80 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 calendar
year 2020. If this contract is covered by the EO and a classification considered necessary for
performance of work on the contract does not appear on this wage determination, the contractor
must pay workers in that classification at least the wage rate determined through the
conformance process set forth in 29 CFR 5.5(a)(1)(ii) (or the EO minimum wage rate, if it is
higher than the conformed wage rate). The EO minimum wage rate will be adjusted annually.
Please note that this EO applies to the above-mentioned types of contracts entered into by the
federal government that are subject to the Davis-Bacon Act itself, but it does not apply to
contracts subject only to the Davis-Bacon Related Acts, including those set forth at 29 CFR
5.1(a)(2)-(60). Additional information on contractor requirements and worker protections under
the EO is available at www.dol.gov/whd/govcontracts.
Modification Number Publication Date
0
01/03/2020
* SUTX1990-003 02/09/1990
Rates

Fringes

CARPENTER ....................................$ 9.00
CEMENT MASON/CONCRETE FINISHER...$ 8.00
ELECTRICIAN .................................$ 13.45

.80+8 1/2%

Form Builder ................................$ 7.25
Form Setter...................................$ 7.25
LABORER ...................................$ 7.25
SC - 19

Pipelayer ......................................$ 7.50
Power equipment operators:
Bulldozers ....................................$ 7.25
Cranes, Clamshells,
Backhoes, Derricks,
Dragline, Shovels .........................$ 7.25
Front End Loaders........................$ 10.00
Scrapers ........................................$ 7.25
Steel Setter ...................................$ 9.50
Steel Worker ................................$ 7.25
Truck drivers:
Tandem Axles ..............................$ 7.25
Transit Mix...................................$ 7.25
Utility Laborer .............................$ 7.25
WELDERS - Receive rate prescribed for craft performing operation to which welding is
incidental
---------------------------------------------------------------WELDERS - Receive rate prescribed for craft performing operation to which welding is
incidental.
================================================================
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 healthrelated 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
www.dol.gov/whd/govcontracts.
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)).
----------------------------------------------------------------
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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 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.
---------------------------------------------------------------WAGE DETERMINATION APPEALS PROCESS
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1.) Has there been an initial decision in the matter? This can be:





an existing published wage determination
a survey underlying a wage determination
a Wage and Hour Division letter setting forth a position on a wage determination matter
a conformance (additional classification and rate) ruling

On survey related matters, initial contact, including requests for summaries of surveys, should be
with the Wage and Hour Regional Office for the area in which the survey was conducted because
those Regional Offices have responsibility for the Davis-Bacon survey program. If the response
from this initial contact is not satisfactory, then the process described in 2.) and 3.) should be
followed.
With regard to any other matter not yet ripe for the formal process described here, initial contact
should be with the Branch of Construction Wage Determinations. Write to:
Branch of Construction Wage Determinations
Wage and Hour Division
U.S. Department of Labor
200 Constitution Avenue, N.W.
Washington, DC 20210
2.) If the answer to the question in 1.) is yes, then an interested party (those affected by the
action) can request review and reconsideration from the Wage and Hour Administrator (See 29
CFR Part 1.8 and 29 CFR Part 7). Write to:
Wage and Hour Administrator
U.S. Department of Labor
200 Constitution Avenue, N.W.
Washington, DC 20210
The request should be accompanied by a full statement of the interested party's position and by
any information (wage payment data, project description, area practice material, etc.) that the
requestor considers relevant to the issue.
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 DECISION
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TECHNICAL SPECIFICATIONS

TECHNICAL SPECIFICATIONS
SECTION C1 – CONCRETE STRUCTURES
C1.01

C1.02

SCOPE OF WORK
A.

This specification covers the requirements for the construction of all types of structures involving the
use of structural concrete, except where the requirements are waived or revised by other governing
specifications.

B.

All concrete structures shall be constructed in accordance with the design requirements and details
shown on the Plans; in conformity with the pertinent provisions of the items contracted for; the
incidental items referred to; and in conformity with the requirements herein.

SUBMITTALS
A.

C1.03

Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City for
approval, technical product literature including the type of concrete, concrete mix design, concrete type
and Manufacturer of precast structures, a description of curing methods used, and all other pertinent
data to illustrate conformance to the specification found within.

MATERIALS
A.

Concrete
1.

B.

All concrete shall conform to the provisions of Section C2, CONCRETE FOR
STRUCTURES. The class of concrete for each type of structure or unit shall be as specified
on the Plans, or by pertinent governing specifications.

Expansion Joint Material
1.

Preformed Fiber Material - Preformed fiber expansion joint material shall be one-half (½) inch
or as shown on the Plans. At the Contractor’s option, the material shall be one of the
following types, unless otherwise noted on the Plans:
a.

“Preformed Bituminous Fiber Material” shall meet the requirements of the Standard
Specifications for Preformed Expansion Joint Filler for Concrete Paving and
Structural Construction, ASTM Designation: D1751.

b.

“Preformed Non-Bituminous Fiber Material”: shall meet the requirements of the
Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and
Structural Construction ASTM Designation: D1751, except that the requirements
pertaining to bitumen content, density and water absorption shall be voided.

2.

Joint Sealing Material - Unless otherwise noted on the Plans, the sealer shall be synthetic
polymer Sikaflex – ICSL or equivalent.

3.

Asphalt Board - Asphalt Board shall consist of two liners of 0.016 inches asphalt impregnated
paper, filler with a mastic mixture of asphalt and vegetable fiber and/or mineral filler. Boards
shall be smooth, flat and sufficiently rigid to permit installation. When tested in accordance
with Test Method Tex-524-C, the asphalt board shall not deflect from the horizontal more than
one (1) inch in three and one half (3 ½) inches.

4.

Rebonded Neoprene Filler - Rebonded neoprene filler shall consist of ground closed-cell
neoprene particles, rebonded and molded into sheets of uniform thickness of the dimensions
shown on Plans.
Filler material shall meet the requirements of ASTM Designations: D1752 Type 1 where
applicable.
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CONCRETE STRUCTURES

C.

Expansion Joints - Joints and devices to provide for expansion and contraction shall be constructed as
indicated herein or on the Plans.

D.

Placing Reinforcements - Reinforcement in concrete structures shall be placed carefully and accurately
and rigidly supported as provided in the Section C7 – REINFORCING STEEL.

E.

Placing Concrete-General - The minimum temperature of all concrete at the time of placement shall not
be less than 50°F.

F.

The consistency of the concrete as placed should allow the completion of all finishing operations
without the addition of water to the surface. When conditions are such that additional moisture is
needed for finishing, the required water shall be applied to the surface by Fog Spray Only, and shall be
held to a minimum amount. Fog spray for this purpose may be applied with hand operated fogging
equipment.

G.

The maximum time interval between the addition of cement to the batch, and the placing of concrete in
the forms shall not exceed the following:

Air or Concrete Temperature

Maximum Time
(Without Retarding Agent)

Maximum Time
(With Retarding Agent)

30 Minutes
15 Minutes

45 Minutes
30 Minutes

45 Minutes
60 Minutes
90 Minutes

75 Minutes
90 Minutes
120 Minutes

Non-Agitated Concrete
Up to 80° F
Over 80° F
Agitated Concrete
90° F or above
Above 75° F to 89° F
75° F and below
H.

Upon completion of the final finish, interim curing will be required for slab concrete in bridge decks and
top slabs of direct traffic culverts as follows:
1.

Unless otherwise shown on the Plans, Type 1 membrane curing compound (Resin Base Only)
shall be applied to the slab surface.

I.

Required water curing shall begin as soon as it can be done without damaging the concrete finish.

J.

The Contractor shall notify the City two (2) days in advance before placing concrete in any unit of the
structure to permit the inspection of forms, reinforcing steel placement, and other preparations.
Concrete shall not be placed in any unit prior to the completion of form work and placement of
reinforcement therein.

K.

Concrete mixing, placing and finishing shall be done in daylight, hours, unless adequate provisions are
made to light the entire site of all operations.

L.

Concrete placement will not be permitted when impending weather conditions will impair the quality of
the finished work. If rainfall should occur after placing operations are started, the Contractor shall
provide ample coverage to protect the work. In case of drop in temperature, the provisions set forth in
Section C1.04- PLACING CONCRETE IN COLD WEATHER shall apply.

M.

The sequence of placing concrete shall be as provided on the Plans or as required herein. The placing
shall be regulated so the pressures caused by the plastic concrete shall not exceed the loads used in the
form design. Form design shall be the sole responsibly of the Contractor.
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C1.04

N.

The method of handling, placing, and consolidation of concrete shall minimize segregation and
displacement of the reinforcement, and produce a uniformly dense and compact mass. Concrete shall
not have a free fall of more than 5 feet, except in the case of thin walls such as in culverts. Any
hardened concrete splatter ahead of the plastic concrete shall be removed.

O.

The method and equipment used to transport concrete to the forms shall be capable of maintaining the
rate of placement approved by the City. Concrete may be transported by bucket, chutes, buggies, belt
conveyors, pumps or other acceptable methods.

P.

Each part of the forms shall be filled by depositing concrete as near its final position as possible. The
coarse aggregate shall be worked back from the face and the concrete forced under and around the
reinforcement bars without displacing them. Depositing large quantities at one point and running or
working it along the forms will not be allowed.

Q.

Concrete shall be deposited in the forms in layers of suitable depth but not more than 36-inches in
thickness, unless otherwise directed by the City.

R.

The sequence of successive layers or adjacent portions of concrete shall be such that they can be
vibrated into a homogeneous mass with the previously placed concrete without a cold joint. Not more
than one hour shall elapse between adjacent or successive placements of concrete. Unauthorized
construction joints shall be avoided by placing all concrete between the authorized joints in one
continuous operation.

S.

An approved retarding agent shall be used to control stress cracks, and/or unauthorized cold joints in
mass placements where differential settlement and/or setting time may induce stress cracking, such as
on false work, in deep girder stems, etc.

T.

Openings in forms shall be provided, if needed, for the removal of laitance or foreign matter of any
kind.

U.

All forms shall be wetted thoroughly before the concrete is placed therein.

V.

All concrete shall be well consolidated and the mortar flushed to the form surfaces by continuous
working with immersion type vibrators. Vibrators which operate by attachment to forms or
reinforcement will not be permitted, except on steel forms.

W.

The concrete shall be vibrated immediately after deposit. Prior to the beginning of work, a systematic
spacing of the points of vibrations shall be established to insure complete consolidation and thorough
working of the concrete around the reinforcement, embedded fixtures, and into the corners and angles of
the forms. Immersion type vibrators shall be inserted vertically, at points 18 to 30-inches apart, and
slowly withdrawn. The vibrator may be inserted in a sloping or horizontal position in shallow slabs.
The entire depth of each lift shall be vibrated, allowing the vibrator to penetrate several inches into the
preceding lift. Concrete along construction joints shall be thoroughly consolidated by operating the
vibrator along and close to but not against the joint surface. The vibration shall continue until thorough
consolidation, and complete embedment of reinforcement and fixtures is produced, but not long enough
to cause segregation. Vibration may be supplemented by hand spading or rodding, if necessary, to
insure the flushing of mortar to the surface of all forms.

PLACING CONCRETE IN COLD WEATHER
A.

Cast-in-Place Concrete - Concrete may be placed when the atmospheric temperature is not less than 35°
F. Concrete shall not be placed in contact with any material coated with frost or having a temperature
less than 32° F.

B.

Aggregates shall be free from ice, frost and frozen lumps. When required, in order to produce the
minimum specified concrete temperature, the aggregate and/or the water shall be heated uniformly, in
accordance with the following:
The water temperature shall not exceed 180° F nor shall the aggregate temperature exceed 150° F. The
heating apparatus shall heat the mass of aggregate uniformly. The temperature of the mixture of
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aggregates and water shall be between 50° F and 85° F before introduction of the cement.
C.

C1.05

C1.07

1.

The temperature of slab concrete of all unformed surfaces shall be maintained at 50° F or
above for a period of 72 hours from time of placement and above 40° F for an additional 72
hours.

2.

The temperature at the surface of all concrete in bents, piers, culvert walls, retaining walls,
parapets, wingwalls, bottom of slabs, and other similar formed concrete shall be maintained at
40° F or above for a period of 72 hours from time of placement.

3.

The temperature of all concrete, including the bottom slabs of culverts placed on or in the
ground, shall be maintained above 32° F for a period of 72 hours from time of placement.

D.

Protection shall consist of providing additional covering, insulated forms or other means, and if
necessary, supplementing such covering with artificial heating. Curing as specified under Section
C1.10- CURING CONCRETE, shall be provided during this period until all requirements for curing
have been satisfied.

E.

When impending weather conditions indicate the possibility of the need for such temperature protection,
all necessary heating and covering material shall be on hand ready for use before permission is granted
to begin placement.

PLACING CONCRETE IN HOT WEATHER
A.

C1.06

All concrete shall be effectively protected as follows:

When the temperature of the air is above 85° F, an approved retarding agent will be required in all
concrete used in superstructures, top slabs of direct traffic culverts, and will be required in all cased
drilled shafts regardless of temperature. No concrete will be placed any time the temperature of the
concrete at placement, exceeds 90° F. Ice will be used to decrease the temperature of concrete. The
general formula will be, five (5) pounds of ice per yard of concrete per degree of temperature drop.

PLACING CONCRETE IN WATER
A.

Concrete shall be deposited in water only when specified on the Plans or with written permission of the
City. The forms, cofferdams or caissons shall be sufficiently tight to prevent any water current passing
through the space in which the concrete is being deposited. Pumping will not be permitted during
concrete placing, nor until it has set for at least 36 hours.

B.

The concrete shall be placed with a tremie, closed bottom-dump bucket, or other approved method, and
shall not be permitted to fall freely through the water nor shall it be disturbed after it has been placed.
Its surface shall be kept approximately level during placement

C.

The tremie shall consist of a water-tight tube 14-inches or less in diameter. It shall be constructed so that
the bottom can be sealed and opened after it is in place and fully charged with concrete. It shall be
supported so that it can be easily moved horizontally to cover all the work area and vertically to control
the concrete flow.

D.

The placing operations shall be continuous until the work is complete.

PLACING CONCRETE IN BOX CULVERTS
A.

In general, construction joints will be permitted only where shown on the Plans.

B.

Where the top slab and walls are placed monolithically in culverts more than four (4) feet in clear
height, an interval of not less than one (1) nor more than two (2) hours shall elapse before placing the
top slab to allow for shrinkage in the wall concrete.

C.

The base slab shall be finished accurately at the proper time to provide a smooth uniform surface. Top
slabs which carry direct traffic shall be finished as specified under Item 360 “Concrete Pavement” of the
Standard Specifications for the Construction of Highways Streets and Bridges of Texas Department of
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Transportation, latest addition. Top slab of fill type culverts shall be given a reasonable smooth float
finish.
C1.08

C1.09

PLACING CONCRETE IN FOUNDATIONS AND SUBSTRUCTURE
A.

Concrete shall not be placed in footings until the depth and character of the foundation has been
inspected by the City and permission has been given to proceed.

B.

Placing of concrete footings upon seal courses will be permitted after the caissons of cofferdams are free
from water and the seal course cleaned. Any necessary pumping or bailing during the concrete
operation shall be done from a suitable pump located outside the forms.

C.

All temporary walls or braces inside cofferdams or caissons shall be constructed or adjusted as the work
proceeds to prevent unauthorized construction joints in footings or shafts.

D.

When footings can be placed in a dry excavation without the use of cofferdams or caissons, forms may
be omitted, if desired by the Contractor and approved by the City, and the entire excavation filled with
concrete to the elevation of the top of footing.

TREATMENT AND FINISHING OF HORIZONTAL SURFACES
A.

C1.10

C1.11

All unformed upper surfaces shall be struck off to grade and finished. The use of mortar topping for
surfaces under this classification will not be permitted.

CURING CONCRETE
A.

The Contractor shall inform the City fully of the methods and procedures proposed for curing; shall
provide the proper equipment and material in adequate amounts, and shall have the proposed method,
equipment and material approved prior to placing concrete.

B.

Inadequate curing and/or facilities therefore shall be cause for the City to stop all construction on the job
until remedial action is taken.

C.

All concrete shall be cured for a period of four (4) curing days except as noted herein.

EXCEPTIONS TO 4-DAY CURING
A.

When the air temperature is expected to drop below 35° F, the water curing mats shall be covered with
polyethylene sheeting, burlap-polyethylene blankets or other material to provide the protection required
by Section C1.04- PLACING CONCRETE IN COLD WEATHER.

B.

A curing day is defined as a calendar day when the temperature, taken in the shade away from artificial
heat, is above 50° F for at least 19 hours, (or colder days are satisfactory if provisions are made to
maintain the temperature at all surfaces of the concrete above 40° F for the entire 24 hours). The
required curing period shall begin when all concrete therein has attained its initial set.

C.

The following methods are permitted for curing concrete subject to the restrictions and the following
requirements for each method of curing.
1.

Form Curing - When forms are left in contact with the concrete, other curing methods will not
be required except for cold weather protection.
a.

Wet Mat - Cotton mats shall be used for this curing method. They shall be placed as
soon as possible after the surface has sufficiently hardened to prevent damage to the
concrete. Damp burlap blankets made from nine (9) ounce stock may be placed on
the damp concrete surface for temporary protection prior to the application of the
cotton mats which may be placed dry and wetted down after placement.
The mats shall be weighted down adequately to provide continuous contact with all
concrete surfaces where possible. The surfaces of the concrete shall be kept wet for
the required curing time. Surfaces which cannot be cured by contact shall be
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enclosed with mats, anchored positively to the forms, or to the ground, so that outside
air cannot enter the enclosure. Sufficient moisture shall be provided inside the
enclosure to keep all surfaces of the concrete wet.

2.

C1.12

C1.14

Water Spray - This method shall consist of overlapping sprays or sprinklers that keep
all unformed surfaces continuously wet.

c.

Ponding - This method required the covering of the surfaces with a minimum of two
(2) inches of clean granular material, kept wet at all times, or a minimum of one (1)
inch depth of water. Satisfactory provisions shall be made to provide a dam to retain
the water or saturated sand.

Membrane Curing - Unless otherwise provided herein or shown on the Plans, either Type 1 or
Type 2 membrane curing compound may be used where permitted.
a.

For substructure concrete, only one (1) type of curing compound will be permitted on
any one (1) structure. (Material requirements and construction methods shall be as
required by Section C6 – MEMBRANE CURING except as changed herein.)
Membrane shall be applied in a single, uniform coating at the rate of coverage
recommended by the Manufacturer and as approved by the City, but not less than one
(1) gallon per 180 square feet of area. Tests for acceptance shall be at this specified
rate.

b.

Membrane curing shall not be applied to dry surfaces, but shall be applied just after
free moisture has disappeared. Formed surfaces and surfaces which have been given
a first rub shall be dampened and shall be moist at the time of applications of the
membrane.

c.

When membrane is used for complete curing, the film shall remain unbroken for the
minimum curing period specified. Membrane which is damaged shall be corrected
immediately by reapplication of membrane. Unless otherwise noted herein or on the
Plans, the choice of membrane type shall be at the option of the Contractor, except
that the City may require the same curing method for like portions of a single
structure.

REMOVAL OF FORMS AND FALSEWORK
A.

C1.13

b.

Except as herein provided, forms for vertical surfaces may be removed when the concrete has aged not
less than one (1) day when Type I or Type II cement is used, and not less than one-half (1/2) day when
Type III cement is used, provided it can be done without damage to the concrete.

DEFECTIVE WORK
A.

Any defective work discovered after the forms have been removed shall be repaired as soon as possible
in accordance with Section C1.14- FINISHING EXPOSED SURFACES.

B.

If the surface of the concrete is bulged, uneven or shows excess honeycombing or form marks, which in
the opinion of the City, cannot be repaired satisfactorily, the entire section shall be removed and
replaced at the expense of the Contractor.

FINISHING EXPOSED SURFACES
A.

Ordinary Surface Finish - An Ordinary Surface Finish shall be applied to all concrete surfaces either as
a final finish or preparatory to a higher grade or class of finish. Higher grades and classes of finish shall
be in accordance with the Plans, Standards or Special Conditions. Where neither a grade nor class of
finish is specified, and Ordinary Surface Finish, only, will be required.

B.

Ordinary Surface Finish shall be provided as follows:
1.

After form removal, all porous or honeycombed areas and spalled areas shall be corrected by
chipping away all loose or broken material to sound concrete.
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C1.15

2.

Featheredges shall be eliminated by cutting a face perpendicular to the surface. Shallow
cavities shall be repaired using adhesive grout or epoxy grout. If judged repairable by the
Engineer or the City, large defective areas shall be corrected using concrete or other material
approved by the City.

3.

Holes and spalls caused by removal of metal ties, etc., shall be cleaned and filled with adhesive
grout or epoxy grout. Exposed parts of metal chairs on surfaces to be finished by rubbing,
shall be chipped out to a depth of one-half (1/2) inch and the surface repaired.

4.

All fins, runs, dips or mortar shall be removed from surfaces which remain exposed. Form
marks and chamfer edges shall be smoothed by grinding and/or dry rubbing.

PAYMENT
A.

No separate payment shall be made for work performed in accordance with this section of the
specifications, and the cost thereof shall be included in the proper items of the Bid Schedule.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION C2 – CONCRETE FOR STRUCTURES
C2.01

SCOPE OF WORK
A.

C2.02

SUBMITTALS
A.

C2.03

C2.05

Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City for
approval, technical product literature including the type of concrete, concrete mix design, concrete type
and Manufacturer of precast structures, a description of curing methods used, and all other pertinent
data to illustrate conformance to the specification found within.

GENERAL
A.

C2.04

This specification covers the requirements for concrete related materials used for the storing and
handling of concrete related materials; and for the proportioning and mixing of concrete for bridges,
culverts, pre-stressed concrete, and incidental concrete construction.

The concrete shall be composed of Portland cement, aggregates (fine and coarse), admixtures if desired
or required, and water, proportioned and mixed as hereinafter provided.
1.

Cement - The cement shall be either Type, I, II, or III Portland Cement conforming to ASTM
Designation : C150

2.

Mortar (Grout) - Mortar for repair of concrete, shall consist of 1 part cement, two (2) parts
finely graded sand, and enough water to make the mixture plastic. When required to prevent
color difference, white cement shall be added to produce the color required. When required by
the City, latex adhesive shall be added to the mortar.

3.

Admixtures - Calcium Chloride will not be permitted. Unless otherwise noted, Air-entraining,
retarding and water reducing admixtures may be used in all concrete and shall conform to the
requirements of the Standard Specification for Construction of Highways, Streets, and Bridges
of the Texas Department of Transportation, latest edition.

CLASSIFICATION AND MIX DESIGN
A.

It shall be the responsibility of the Contractor to furnish the mix design, using a Coarse Aggregate
Factor acceptable to the City, for the class(es) of concrete specified. The mix shall be designed by a
qualified concrete technician to conform with the requirements contained herein and in accordance with
current Texas Department of Transportation standards. The Contractor shall perform, at his own
expense, the work required to substantiate the design. Complete concrete design data shall be submitted
to the City for approval.

B.

It shall also be the responsibility of the Contractor to determine and measure the batch quantity of each
ingredient, including all water, so that the mix conforms to these specifications and any other
requirements shown on the Plans.

C.

In lieu of the above mix design responsibility, the Contractor may accept a design furnished by the City,
however, this will not relieve him of providing concrete meeting the requirements of these
specifications.

QUALITY OF CONCRETE, GENERAL
A.

The concrete shall be uniform and workable. The cement content, maximum allowable water cement
ratio, the desired and maximum slump and the strength requirements of the various classes of concrete
shall conform to the requirements of Tables 1 - 4 and as required herein.
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Table 1
Concrete Designation
Structural Concrete
(1) All Drill Shaft
(2) Uncased Drilled Shafts, Thin-Walled
Sections (9” or less), and Prestressed
Concrete Members
(3) Slabs, Caps, Columns, Piers, Wall Sections
Over 9”, etc.
Underwater or Seal Concrete

Desired Slump

Max. Slump

6

7

4

5

3
6

4
7

Riprap, Curb, Gutter and Other
Miscellaneous Concrete

As specified by City

NOTE: NO CONCRETE WILL BE PERMITTED WITH SLUMP IN EXCESS OF THE MAXIMUMS SHOWN.
B.

Coarse Aggregate
Coarse aggregate shall be washed and shall consist of durable particles of gravel, crushed blast furnace
slag, crushed stone, or combinations thereof and shall be free from frozen material or injurious amounts
of salt, alkali, vegetable matter, or other objectionable material either free or as an adherent coating.
When white portland cement is specified, the coarse aggregates used in the concrete shall be light
colored. Quality shall be reasonably uniform throughout. Coarse aggregate shall not contain more than
0.25 percent by weight of clay lumps, nor more than one (1) percent by weight of shale, nor more than
five (5) percent by weight of laminated and/or friable particles when tested in accordance with Test
Method Tex-413-A. Coarse aggregate from each source shall have a wear of not more than 40 percent
when tested in accordance with Test Method Tex-410-A.
Unless otherwise shown on the Plans, coarse aggregate from each source will be subjected to five (5)
cycles of both the sodium sulfate and the magnesium sulfate soundness test in accordance with Test
Method
Tex-411-A. When the loss is greater than 12-percent with sodium sulfate and/or 18 percent with
magnesium sulfate, further testing will be required prior to acceptance or rejection of the material. A
satisfactory record under similar conditions of service and exposure will be considered in the evaluation
of material failing to meet these requirements.
When tested in accordance with Test Method Tex-401-A, the coarse aggregate, including combinations
of aggregates when used, shall conform to the gradation requirements shown in Table 2.
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Table 2
COARSE AGGREGATE GRADATION CHART
Percent Retained on Each Sieve
Aggregate
Grade No.

Nominal
Size in.

1
2 (467)*

2
1-1/2

3

1- /2

4 (57)*
5 (67)*
6 (7)*
7

1
1
/4
1
/2
3
/8

8

2-1/2 in.

2 in.

0

1

1-1/2 in.

0-20
0

15-50
0-5

0

0-5

1 in.

/4 in.

3

/2 in.

1

60-80
30-65
10-40

0

0-5
0

0-10
0

/8

3

/8 in.

No. 4

70-90

95-100
95-100

3

No. 8

40-75

95-100

40-75

95-100
95-100
95-100
90-100

0-10
0

45-80
30-60
5-30

90-100
90-100
85-100
75-100

0

0-5

35-80

* Numbers in parenthesis indicate that these gradations conform to corresponding ASTM gradation in ASTM C33.
C.

Fine Aggregate
Fine Aggregate shall be washed and consist of clean, hard, durable and uncoated particles of natural or
Manufactured sand or a combination thereof, with or without a mineral filler. When white Portland
cement is specified the fine aggregate used in the concrete shall be light colored. It shall be free from
frozen material or injurious amounts of salt, alkali, vegetable matter or other objectionable material and
it shall not contain more than 0.5-percent by weight of clay lumps. When the aggregate is subjected to
the color test for organic impurities in accordance with Test Method Tex-408-A, the test result shall not
show a color darker than standard.
Unless otherwise shown on the Plans, the acid insoluble residue of fine aggregate used in concrete
subject to direct traffic shall be not less than 60 percent by weight when tested in accordance with Test
Method Tex-612-J.
When tested in accordance with Test Method Tex-401-A, the fine aggregate or combinations of
aggregates, including mineral filler shall conform to the gradation requirements shown in Table 3.

Table 3
FINE AGGREGATE GRADATION CHART
Aggregate
Grade No.
1

Table 4

Percent Retained on Each Sieve
3

/8 in.

No. 4

No. 8

No. 16

No. 30

No.50

No. 100

No. 200

0

0-5

0-20

15-50

35-75

65-90

90-100

97-100

1.

Where manufactured sand is used in lieu of natural sand, the percent retained on the No. 200
sieve shall be 94 to 100.

2.

Where the sand equivalent value is greater than 85, the retainage on the No. 50 sieve may be
65 to 94 percent.

3.

Fine aggregate will be subjected to the Sand Equivalent Test (Test Method Tex-203-F). The
sand equivalent shall not be less than 80 unless otherwise shown on the Plans.

4.

For all classes of concrete, except class K, the fineness modulus shall be between 2.30 and
3.10 as determined by Test Method Tex-402-A. The fineness modulus for class K shall be 2.6
to 2.8 unless otherwise shown on the Plans.
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SLUMP REQUIREMENTS
Class of Conc.

Sacks of Cement
per C.Y.

Min. Comp
Strength
28 (f’c) 28 Day psi

A

5.0

3000

B

4.5

2500

425
390 (3)
300

C

6.0

3600

D

3.0

E

Min Beam
Strength 7 Day

Coarse Aggr. No.

8.0

1-2-3-4-8
(1) (4)
2-3-4-5-6-7

510

6.0

1-2-3-4-5-

1500

215

11.0

2-3-4-5-6-7

6.0

3000

425

6.0

2-3-4-5

S

6.5

4000

570
525 (3)

5.0

2-3-4-5

P

5.0

NA

555 (2)

6.25

2-3

DC

8.75

5500

720

3.6

6

CO

7.0

4600

640

4.5

6

SS

7.0

3600

510

5.5

3-4-5

6.5

1.

Grade 8 aggregate for use in extended course, unless a larger size is approved by the Engineer
or City.

2.

Minimum running average of concrete pavement.

3.

When Type II or Type I / II is cement is used.

4.

Unless otherwise permitted by the Engineer, Grade I coarse aggregate may only be used in
massive foundations with four (4) inch minimum clear spacing between reinforcing steel bars.
Grade I aggregate may not be used in Drill Shafts.

CLASS OF CONCRETE

C2.06

Max. Water
Cement Ratio
gal/sack

TYPICAL USAGE

A

Drill Shafts, Culverts, (except top of slab of Direct Traffic Culverts), Inlets, Manholes,
Headwalls, Approach Slabs, Curb, Gutter, Curb and Gutter, Concrete Retards, Sidewalks,
Driveways, Concrete Pavement, Back-up Walls and Anchors.

B

Rip Rap, Small Roadside Signs, and Anchors

C

Drilled Shafts, Bridge Substructures, Bridge Railing, Culverts (except top of slab of Direct
Traffic Culverts), Wing Walls, Approach Slabs, Concrete Traffic Barriers

D

Rip Rap

E

Seal Concrete

S

Bridge Slab, Top Slab of Direct Traffic Culvert, Bridge Sub-structure

P

Concrete Pavement

DC

Dense Concrete Overlay

CO

Concrete Overlay

SS

Slurry Displacement Shafts, Underwater Drill Shafts
MIXING CONDITIONS
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C2.07

A.

The concrete shall be mixed in quantities required for immediate use. Retempering of concrete will not
be permitted.

B.

In threatening weather, which may result in conditions that will adversely affect quality of the concrete
to be placed, the City may order postponement of the work. Where work has been started and changes
in weather conditions require protective measures, the Contractor shall furnish adequate shelter to
protect the concrete against damage from rainfall, or freezing temperatures. If necessary to continue
operations during rainfall, the Contractor shall also provide protective coverings for the material stock
piles. Aggregate stock piles need to be covered only to the extent necessary to control the moisture
conditions in the aggregates to adequately control the consistency of the concrete.

PLACING, CURING AND FINISHING
A.

C2.08

The placing of concrete, including construction of forms and falsework, curing and finishing, shall be in
accordance with Section C1- CONCRETE STRUCTURES, and Section C1.14- FINISHING EXPOSED
SURFACES.

PAYMENT
A.

No separate payment shall be made for work performed in accordance with this section of the
specifications, and the cost thereof shall be included in the proper items of the Proposal and Bid
Schedule.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION C3 – REINFORCING STEEL
C3.01

SCOPE OF WORK
A.

C3.02

SUBMITTALS
A.

C3.03

This specification covers the requirements for the furnishing and placing of reinforcing steel, deformed
and smooth, of the size and quantity designated on the Plans and in accordance with these
specifications.

Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City for
approval, technical product literature including the type of steel, mill test results, cut list as required by
Contract, Plans or Details, type and Manufacturer of spacers and/or chairs, and all other pertinent data to
illustrate conformance to the specification found within.

MATERIALS
A.

Unless otherwise designated on the Plans, all bar reinforcement shall be deformed, and shall conform to
one of the following:
1.

ASTM A 615, Grades 40 or 60 open hearth, basic oxygen, or electric furnace new billet steel.

2.

ASTM A617, Grades 40 or 60, axle steel.

3.

ASTM A616, Grade 60, rail steel will be permitted in concrete pavement only. ASTM A616
bars shall be furnished as straight bars only and bending is prohibited. Bend tests will not be
required.

4.

ASTM A706, Grade 60, weldable reinforcing steel.

5.

Smooth Bars for concrete pavement shall have a minimum yield strength of 60 ksi.
All other smooth bars, larger than No. 4, may be steel conforming to the above or may be
furnished in any steel that meets the physical requirements of ASTM A36.

6.

Spiral reinforcement shall be in accordance with TxDOT Item 440 of the Standards
Specifications for Construction of Highways, Streets and Bridges and be either smooth or
deformed bars, or wire, of the minimum size or gage shown on the plans, or as specified
herein.
Bars for spiral reinforcement shall comply with ASTM A675, Grade 80 (reference to ASTM
A29 is voided) A615 or A617, Grade 40, unless otherwise shown on the plans. Smooth wire
shall comply with ASTM A82 and deformed wire shall comply with ASTM A496.

7.

Wire for fabric reinforcement shall be in accordance with TxDOT Item 440 of the Standard
Specifications for Construction of Highways, Streets and Bridges and conform to ASTM A82
or A496. Wire fabric shall conform to ASTM A185 or A497.

8.

Epoxy coating material and the material used for the repair of the coating shall be in
accordance with TxDOT Item 440 of the Standard Specifications for Construction of
Highways, Streets and Bridges.
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C3.04

BENDING
A.

C3.05

TOLERANCES
A.

C3.06

Fabricating tolerances for bars, from plan dimensions, shall not be greater than shown in Figure 1 of
TxDOT Item 440 of the Standard Specifications for Construction of Highways, Streets and Bridges.

STORING
A.

C3.07

The reinforcement shall be bent cold, true to the shapes shown on the plans. Fabrication shall
preferably be done in the shop. Field fabrication, if permitted, shall be done with equipment approved
by the Engineer. Misfabricated, damaged or broken bars shall be rejected and replaced at the
Contractor’s expense. Damaged or broken bars imbedded in a previous concrete placement may be
repaired with the approval of the Engineer. The inside diameter, unless otherwise shown on the plans,
shall be in accordance with TxDOT Item 440 of the Standard Specifications for Construction of
Highways, Streets and Bridges.

Steel reinforcement shall be stored above the surface of the ground upon platforms, skids, or other
supports and shall be protected as far as practical from mechanical injury and surface deterioration
caused by exposure to conditions producing rust. When placed in the work, reinforcement shall be free
from dirt, paint, grease, oil, or other foreign materials. Reinforcement shall be free from injurious
defects such as cracks and laminations. Rust, surface seams, surface irregularities or mill scale will not
be cause for rejection, provided the minimum dimensions, cross-sectional area and tensile properties of
a hand wire brushed specimen meets the physical requirements for the size and grade of steel specified.

SPLICES
A.

The splicing of bars, except when provided on the Plans, or specified herein, will not be permitted
without written approval of the City.

B.

Splices not provided for on the plans will be permitted in slabs 15 inches or less in thickness, columns,
walls and parapets, but will not be included for measurement, and subject to the following:

C.

Unless otherwise approved by the City, splices will not be permitted in bars 30 feet or less in plan
length. For bars exceeding 30 feet in plans length, the distance center to center of splices shall not be
less than 30 feet minus one splice length, with no more than one individual bar length less than 10 feet.
Lap splices no shown on the plans, but permitted herein, shall be made in accordance with TABLE C71. The specified concrete cover and proper spacing shall be maintained at such splices and the lap
spliced bars placed in contact and securely tied together.

TABLE C7-1 – Minimum Lap Requirements for Bar Sizes Through No. 11
SIZE
No. 3
No. 4
No. 5
No. 6
No. 7
No. 8
No. 9
No. 10
No. 11

UNCOATED
1’-0’’
1’-6’’
1’-10’’
2’-3’’
3’-0’’
3’-9’’
4’-8’’
5’-7’’
6’-7’’

LAP LENGTH

COATED
1’-6’’
2’-3’’
2’-9’’
3’-4’’
4’-6’’
5’-7’’
7’-0’’
8’-4’’
9’-10’’

Spiral steel shall be lapped a minimum of one turn. Bar sizes No. 14 and No. 18 may not be lapped.
D.

Welded splices shall conform to the requirements of the plans and TxDOT Item 448, “Structural Field
Welding”, of the Standard Specifications for Construction of Highways, Streets and Bridges. End
preparation for butt welding reinforcing bars shall be done in the field. Delivered bars shall be of
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sufficient length to permit weld preparation.

C3.08

E.

Welded wire fabric shall be spliced using a lap length that will include the overlap of a minimum of two
(2) cross wires plus two (2) inches on each sheet or roll. Splices using bars which develop equivalent
strength and lapped in accordance with TABLE 7-1 will be permitted.

F.

For box culvert extensions with less than one (1) foot of fill, the existing longitudinal bars shall have a
lap with the new bars as shown in Table 1. For extensions with more than one (1) foot of fill, a
minimum of six (6) inch lap will be required.

MECHANICAL COUPLERS
A.

C3.09

When shown on the plans, or approved by the City, mechanical splices may be made in the reinforcing
steel bars in accordance with TxDOT Item 440 of the Standard Specifications for Construction of
Highways, Streets and Bridges.

PLACING
A.

Reinforcement shall be placed as near as possible in the position shown on the Plans. Unless otherwise
shown on the Plans, dimensions shown for reinforcement are to the centers of the bars. In the plane of
the steel parallel to the nearest surface of concrete, bars shall not vary from plan placement by more
than one-twelfth (1/12) of the spacing between bars. In the plane of the steel perpendicular to the nearest
surface of concrete, bars shall not vary from plan placement by more than one-quarter inch. Cover of
concrete to the nearest surface of steel shall meet the above requirements but shall never be less than
one and a half (1 ½) inches.

B.

Vertical stirrups shall always pass around the main tension members and be attached securely thereto.
The reinforcing steel shall be spaced its required distance from the form surface by means of approved
galvanized metal spacers, metal spacers with plastic coated tips, stainless steel spacers, plastic spacers,
or approved pre-cast mortar or concrete blocks. For approval of plastic spacers on a project,
representative samples of the plastic shall show no visible indications of deterioration after immersion in
a five (5) percent solution of sodium hydroxide for 120 hours.

C.

All reinforcing steel shall be tied at all intersections, except that where spacing is less than one (1) foot
in each direction in which case reinforcing site shall be tied at alternate intersections. For reinforcing
steel cages for other structural members, the steel shall be tied at a sufficient number of intersections to
provide a rigid cage of steel.

D.

Before any concrete is placed, all mortar, mud, dirt, etc. shall be cleaned from the reinforcement.
Precast mortar or concrete blocks to be used for holding steel in position adjacent to formed surfaces
shall be cast in molds meeting the approval of the City and shall be cured by covering with wet burlap
or cotton mats for a period of 72 hours. Mortar for blocks shall contain approximately one (1) part
portland cement to three (3) parts sand. Concrete for blocks shall contain nine (9) sacks of portland
cement per cubic yard of concrete.

E.

The blocks shall be cast in the form of a frustum of a cone or pyramid with the smaller face placed
against the forms.

F.

A suitable tie wire shall be provided in each block, to be used for anchoring to the steel. Except in
unusual cases, and when specifically otherwise authorized by the City, the size of the surface to be
placed adjacent to the forms shall not exceed two and one-half (2½) inches square or the equivalent
thereof in cases where circular or rectangular areas are provided. Blocks shall be cast accurately to the
thickness required, and the surface to be placed adjacent to the forms shall be a true plane free of surface
imperfections.

G.

Reinforcement shall be supported and tied in such manner that a sufficiently rigid cage of steel is
provided. If the cage is not adequately supported to resist settlement or floating upward of the steel,
overturning of truss bars, or movement in any direction during concrete placement, permission to
continue concrete placement will be withheld until corrective measures are taken. Sufficient
measurements shall be made during concrete placement to insure compliance with the first paragraph of
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the Article.

C3.10

H.

Mats of wire fabric shall overlap each other sufficiently to maintain a uniform strength and shall be
fastened securely at the ends and edges.

I.

No concrete shall be deposited until the City has inspected the placement of the reinforcing steel and
given permission to proceed. If the reinforcement is not adequately supported or tied to resist
settlement, floating upward, overturning of truss bars, or movement in any direction during concrete
placement, concrete placement will be halted until corrective measures are taken.

EPOXY COATING OF REINFORCING STEEL
A.

C3.11

When shown on the plans, coating with epoxy of reinforcing bars, plain wire, deformed wire or welded
wire fabric to be used as reinforcement of concrete shall conform to the requirements of TxDOT Item
440 of the Standard Specifications for Construction of Highways, Streets and Bridges.

PAYMENT
A.

No separate payment shall be made for work performed in accordance with this section of the
specifications, and the cost thereof shall be included in the proper items of the Proposal and Bid
Schedule.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION G1 – SITE CONDITIONS
G1.01

SCOPE OF WORK
A.

G1.02

G1.03

G1.04

This specification covers the requirements for investigation and verification of site conditions for the
Project.

SUBSURFACE INFORMATION
A.

No subsurface investigations have been made by the City. The Bidder / Contractor shall be responsible
for any subsurface explorations and tests deemed necessary.

B.

No test borings have been made by the City to indicate subsurface materials.

SITE INVESTIGATION AND REPRESENTATION
A.

The Bidder / Contractor acknowledges that he has satisfied himself as to the nature and location of the
work; the general and local conditions, particularly those bearing upon availability of transportation,
disposal, handling and storage of materials, availability of labor, water, electric power, roads, and
uncertainties of weather, river/stream stages, or similar physical conditions at the site; the conformation
and conditions of the ground; the character of equipment and facilities needed preliminary to and during
the prosecution of the work and all other matters which can in any way affect the work or the cost
thereof under this Contract.

B.

The Contractor further acknowledges that he has satisfied himself as to the character, quality, and
quantity of surface and subsurface materials to be encountered from inspecting the site and from
evaluating information derived from exploratory work, if any, that has been done by the City as
presented in the geotechnical report, as well as from information presented herein as a part of these
Contract Documents. Any failure by the Contractor to acquaint himself with all the available
information will not relieve him from responsibility for properly estimating the difficulty or cost of
successfully performing the work. Neither the City nor the Engineer assume responsibility for any
conclusion or interpretation made by the Contractor on the basis of the information made available by
the City or the Engineer.

RESPONSIBILITY FOR UTILITY PROPERTIES AND SERVICE
A.

Known utilities and structures adjacent to or encountered in the work are shown on the Plans. The
locations shown are taken from existing records and the best information available from existing plans;
however, it is expected that there may be some discrepancies and omissions in the locations and
quantities of utilities and structures shown. Those shown are for the convenience of the Contractor
only, and no responsibility is assumed by either the City or the Engineer for their accuracy or
completeness.

B.

Neither the City nor its officers or agents shall be responsible to the Contractor for damages as a result
of the Contractor's failure to protect utilities encountered in the work.

C.

The Contractor shall at all times provide unobstructed access to fire hydrants and structures as per Fire
Code, underground conduit, manholes, and water or gas valve boxes.

D.

Where the Contractor's operations could cause damage which might result in considerable expense, loss,
or inconvenience when his operations are adjacent to or near railway, telegraph, telephone, television,
power, oil, gas, water, sewer, irrigation, or other systems, no operations shall be commenced until the
Contractor has made all arrangements necessary for the protection of these utilities and services.

E.

The Contractor shall notify all utility offices that are affected by the construction operation at least 15
days in advance of commencing construction operations. The Contractor shall not expose any utility
without first obtaining permission from the affected agency. Once permission has been granted, locate
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and, if necessary, expose and provide temporary support for all existing underground utilities in advance
of operations.
F.

The Contractor shall be solely and directly responsible to the City and operators of such utility
properties for any damage, injury, expense, loss, inconvenience, delay, suits, actions, or claims of any
character brought because of any injuries or damage that may result from the construction operations
under this Contract.

G.

In the event of interruption to domestic water, sewer, storm drain, or other utility services as a result of
accidental breakage due to construction operations, the Contractor shall promptly notify the proper
authority and cooperate with said authority in restoration of service as promptly as possible and bear all
costs of repair.

H.

The Contractor shall replace, at his own expense, any and all other existing utilities or structures
removed or damaged during construction, unless otherwise provided for in these Contract Documents.

I.

Where existing utility lines or structures are so located as to physically conflict with permanent
structures to be constructed under this Contract, the conflicting utility line or structure shall be
permanently relocated.

J.

The Contractor shall give immediate notice to the Engineer, the City and the owner of the utility (where
applicable) when a physical conflict is determined to exist.

K.

G1.05

G1.06

Contractor will not be charged contract time for delays caused by unanticipated conflicts.

2.

Contractor shall not charge the City for lost time or down time for unanticipated conflicts.

Where existing utility lines or structures are so located as to interfere with the Contractor's prosecution
of the work, but do not physically conflict with completed manholes or other permanent structures to be
constructed under this Contract, any modification, alteration, or relocation of interfering utility, either
permanent or temporary, shall be accomplished at the expense of the Contractor.

INTERFERING STRUCTURES
A.

Take necessary precautions to prevent damage to existing structures whether on the surface,
aboveground, or underground. An attempt has been made to show major structures on the Plans. While
the information has been compiled from the best available sources, it's completeness and accuracy
cannot be guaranteed, and it is presented as a guide to avoid known possible difficulties.

B.

Protect existing structures from damage, whether or not they lie within the right-of-way or the limits of
the easements obtained by the City. Where existing structures must be removed to properly carry out
the work, or are damaged during the work, they shall be restored at the Contractor's own expense to at
least their original condition and to the satisfaction of the Engineer.

C.

The Contractor may, with the approval of the Engineer and without additional compensation, remove
and replace in a condition as good as or better than original, any small interfering structures such as
fences and signposts that interfere with the Contractor's operations.

FIELD RELOCATION
A.

G1.07

1.

During the progress of the work, minor relocations of the work may be necessary. Such relocations
shall be made only by direction of the Engineer or the City. If existing structures are encountered that
will prevent construction as shown, notify the Engineer before continuing with the work in order that
the Engineer may make such field revisions as necessary to avoid conflict with the existing structures.
If the Contractor fails to notify the Engineer when an existing structure is encountered and proceeds
with the work despite this interference, he shall be responsible for any damage that may occur.

LAND MONUMENTS
A.

The Contractor shall preserve or replace any existing Federal, State, County, City, and private land
monuments encountered.
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B.
G1.08

Any damaged or destroyed monuments shall be replaced at the sole expense of the Contractor as
designated by the controlling authority of the Entity.

PAYMENT
A.

No separate payment will be made for work performed in accordance with this section of the
specifications, and the cost thereof shall be included in the appropriate items of the Proposal and Bid
Schedule.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION G2 – CONTROL OF MATERIALS
G2.01

SCOPE OF WORK
A.

G2.02

G2.03

SOURCES OF SUPPLY AND QUALITY OF MATERIALS
A.

The source of supply of each of the materials shall be approved by the City before any deliveries and at
the option of the City, may be sampled and tested for determining compliance with the governing
Specifications by the City before delivery begins. If it is found after trial that sources of supply
previously approved do not produce uniform and satisfactory products, or if the product from any source
proves unacceptable at any time, the Contractor shall furnish materials from other approved sources.
Only materials conforming to the requirements of these Specifications and approved by the City shall be
used in the work. All materials being used are subject to inspection or test at any time during their
preparation or use. Any materials which have been tested and accepted at the source of supply may be
subjected to a check test after delivery and all materials which, when retested, do not meet approval or
have in any way become unfit for use shall not be used in the work.

B.

Throughout these Specifications where reference is made to ASTM, AASHTO or bulletins of the Texas
Department of Transportation for the quality of materials or sampling and testing, the most current
standard, tentative standard or bulletin issued prior to the date of the proposal shall govern.

C.

Comply with federal requirements associated with AIS as noted in TWDB documentation.

SAMPLES AND TEST
A.

G2.04

This specification covers the requirements for exercising control of materials used on the Project.

All materials, before being incorporated in the work, shall be inspected, tested and approved by the City
and any work in which materials are used without prior test and approval or written permission of the
City may be ordered removed and replaced at the Contractor’s expense. The Contractor shall be
responsible for and pay for all charges of testing laboratories for services in conjunction with initial tests
made on all imported materials to the project site including but not limited to embedment materials, fill
materials, backfill materials, select material, crushed limestone base, sub-base, concrete, steel, wood
forms, liquid asphalt, aggregate, water, cement, guard rail etc. Sampling and testing of all materials, on
the project site will be coordinated by the Contractor and paid for by the City. The selection of the
method of test shall be designated by the City. Where tests are required, other than those made in the
laboratory, for the purpose of control in the manufacture of a construction item, the Contractor will be
required to furnish such facilities and equipment as may be necessary to perform the tests and inspection
and shall be responsible for calibration of all test equipment required. When requested, the Contractor
shall furnish a complete written statement of the origin, composition, and/or manufacture of any or all
materials that are to be used in the work. Testing of all materials and work shall conform to the Texas
Department of Transportation “Manual of Testing Procedures” which outlines testing methods and
procedures. Other Texas Department of Transportation Bulletins shall apply.

PAYMENT
A.

No separate payment will be made for work performed under this section of the specifications, and the
cost thereof shall be included in the appropriate items of the Proposal and Bid Schedule.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION G3 - SUBMITTALS
G3.01

G3.02

SCOPE OF WORK
A.

This specification covers the requirements for submissions applicable to the following work-related
submittals: Shop Drawings, Product Data, Samples, Mock Ups, Construction Photographs, and
Construction or Submittal Schedules. Detailed submittal requirements will be specified in the technical
specification sections.

B.

All submittals shall be clearly identified by reference to Specification Section, Paragraph, Drawing No.
or Detail as applicable. Submittals shall be clear and legible and of sufficient size for sufficient
presentation of data.

SHOP DRAWINGS, PRODUCT DATA, SAMPLES
A.

B.

Shop Drawings
1.

Shop drawings as specified in individual work Sections include, but are not necessarily limited
to, custom-prepared data such as fabrication and erection/installation (working) drawings,
scheduled information, setting diagrams, actual shopwork manufacturing instructions, custom
templates, special wiring diagrams, coordination drawings, individual system or equipment
inspection and test reports including performance curves and certifications, as applicable to the
Work.

2.

All shop drawings submitted by subcontractors for approval shall be sent directly to the
Contractor for checking. The Contractor shall be responsible for their submission at the proper
time so as to prevent delays in delivery of materials.

3.

The Contractor shall check all subcontractor's shop drawings regarding measurements, size of
members, materials, and details to satisfy himself that they conform to the intent of the Plans
and Specifications. Shop drawings found to be inaccurate or otherwise in error shall be
returned to the subcontractors for correction before submission thereof.

4.

All details on shop drawings submitted for approval shall show clearly the relation of the
various parts to the main members and lines of the structure, and where correct fabrication of
the work depends upon field measurements, such measurements shall be made and noted on
the Plans before being submitted for approval.

Product Data
1.

C.

Product data as specified in individual Sections, include, but are not necessarily limited to,
standard prepared data for manufactured products (sometimes referred to as catalog data), such
as the Manufacturer's product specification and installation instructions, availability of colors
and patterns, Manufacturer's printed statements of compliance’s and applicability, roughing-in
diagrams and templates, catalog cuts, product photographs, standard wiring diagrams, printed
performance curves and operational-range diagrams, production or quality control inspection
and test reports and certifications, mill reports, product operating and maintenance instructions
and recommended spare-parts listing and printed product warranties, as applicable to the work.

Samples
1.

Samples specified in individual Sections, include, but are not necessarily limited to, physical
examples of the work such as sections of manufactured or fabricated work, small cuts or
containers of materials, complete units of repetitively-used products, color/texture/pattern
swatches and range sets, specimens for coordination of visual effect, graphic symbols and units
of work to be used by the Engineer or the City for independent inspection and testing, as
applicable to the work.
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CONTRACTOR'S RESPONSIBILITIES
A.

The Contractor shall review shop drawings, product data and samples, including those by
subcontractors, prior to submission to determine and verify the following:
1.

Field measurements

2.

Field construction criteria

3.

Catalog numbers and similar data

4.

Conformance with the Specifications

B.

Each shop drawing, sample and product data submitted by the Contractor shall have affixed to it the
following Certification Statement including the Contractor's Company name and signed by the
Contractor: "Certification Statement: by this submittal, I hereby represent that I have determined and
verified all field measurements, field construction criteria, materials, dimensions, catalog numbers and
similar data and I have checked and coordinated each item with other applicable approved shop
drawings and all Contract requirements." Shop drawings and product data sheets eleven by seventeen
(11” x 17”) and smaller shall be bound together in an orderly fashion and bear the above Certification
Statement on the cover sheet. The cover sheet shall fully describe the packaged data and include a
listing of all items within the package. Provide to the Resident Project Representative a copy of each
submittal transmittal sheet for shop drawings, product data and samples at the time of submittal of said
drawings, product data and samples to the Engineer or the City.

C.

The Contractor shall utilize a 10 character submittal identification numbering system in the following
manner:
1.

The first character shall be a D, S, P, M, or R, which represents Shop/Working Drawing and
other Product Data (D), Sample (S), Preliminary Submittal (P), Operating/Maintenance
Manual (M), or Request for Information (R).

2.

The next sequence shall be the applicable Specification Section Number.

3.

The next three (3) digits shall be the numbers 001 - 999 to sequentially number each initial
separate item or drawing submitted under each specific Section number.

4.

The last character shall be a letter, A-Z, indicating the submission, or resubmission of the same
Drawing (i.e. A=1st submission, B=2nd submission, C=3d submission, etc.). A typical
submittal number would be as follows:
D-C2-008-B
D = Shop Drawing
C2 = Specification Section for Concrete for Structures C2
008 = The eighth initial submittal under this specification section
B = The second submission (first resubmission) of that particular shop drawing

D.

Notify the Engineer or the City in writing, at the time of submittal, of any deviations in the submittals
from the requirements of the Contract Documents.

E.

The review and approval of shop drawings, samples or product data by the Engineer or the City shall
not relieve the Contractor from his/her responsibility with regard to the fulfillment of the terms of the
Contract. All risks of error and omission are assumed by the Contractor and the Engineer or the City
will have no responsibility therefore.

F.

No portion of the work requiring a shop drawing, sample, or product data shall be started nor shall any
materials be fabricated or installed prior to the approval or qualified approval of such item. Fabrication
performed, materials purchased or on-site construction accomplished which does not conform to
approved shop drawings and data shall be at the Contractor's risk. The City will not be liable for any
expense or delay due to corrections or remedies required to accomplish conformity.
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G.
G3.04

Project work, materials, fabrication, and installation shall conform with approved shop drawings,
applicable samples, and product data.

SUBMISSION REQUIREMENTS
A.

Make submittals promptly in accordance with approved schedule, and in such sequence as to cause no
delay in the Work or in the work of any other Contractor.

B.

Each submittal, appropriately coded, will be returned within 30 working days following receipt of
submittal by the Engineer or the City.

C.

Number of submittals required:

D.

1.

Shop Drawings as defined in Paragraph G10.02 A: Six (6) copies.

2.

Product Data as defined in Paragraph G10.02 B: Six (6) copies.

3.

Samples: Submit the number stated in the respective Specification Sections.

Submittals shall contain:
1.

The date of submission and the dates of any previous submissions.

2.

The Project title and number.

3.

Contractor identification.

4.

The names of:
a.
b.
c.

G3.05

Contractor
Supplier
Manufacturer

5.

Identification of the product, with the specification section number, page and paragraph(s).

6.

Field dimensions, clearly identified as such.

7.

Relation to adjacent or critical features of the Work or materials.

8.

Applicable standards, such as ASTM or Federal Specification numbers.

9.

Identification of deviations from Contract Documents.

10.

Identification of revisions on re-submittals.

11.

Two (2) five-inch by three-inch (5”x3”) blank space for Contractor and Engineer stamps.

REVIEW OF SHOP DRAWINGS, PRODUCT DATA, WORKING DRAWINGS AND SAMPLES
A.

B.

The review of shop drawings, data, and samples will be for general conformance with the design
concept and Contract Documents. They shall not be construed as:
1.

Permitting any departure from the Contract requirements;

2.

Relieving the Contractor of responsibility for any errors, including details, dimensions, and
materials; and/or

3.

Approving departures from details furnished by the Engineer or the City, except as otherwise
provided herein.

The Contractor remains responsible for details and accuracy, for coordinating the work with all other
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associated work and trades, for selecting fabrication processes, for techniques of assembly, and for
performing work in a safe manner.
C.

If the shop drawings, data or samples as submitted describe variations and show a departure from the
Contract requirements which the Engineer finds to be in the interest of the City and to be so minor as
not to involve a change in Contract Price or time for performance, the Engineer may return the reviewed
drawings without noting an exception.

D.

Submittals will be returned to the Contractor under one of the following codes.
Code 1 "REVIEWED" is assigned when there are no notations or comments on the submittal. When
returned under this code the Contractor may release the equipment and/or material for manufacture.
Code 2 "PROVIDE AS NOTED". This code is assigned when a confirmation of the notations and
comments IS NOT required by the Contractor. The Contractor may release the equipment or material
for manufacture; however, all notations and comments must be incorporated into the final product.
Code 3 "PROVIDE AS NOTED/CONFIRM". This combination of codes is assigned when a
confirmation of the notations and comments IS required by the Contractor. The Contractor may release
the equipment or material for manufacture; however, all notations and comments must be incorporated
into the final product. This confirmation shall specifically address each omission and nonconforming
item that was noted. Confirmation is to be received by the Engineer within 15 calendar days of the date
of the Engineer's transmittal requiring the confirmation.
Code 4 "PROVIDE AS NOTED/RESUBMIT". This combination of codes is assigned when notations
and comments are extensive enough to require a re-submittal of the package. The Contractor may
release the equipment or material for manufacture; however, all notations and comments must be
incorporated into the final product. This re-submittal is to address all comments, omissions and
non-conforming items that were noted. Re-submittal is to be received by the Engineer within 15
calendar days of the date of the Engineer's transmittal requiring the re-submittal.
Code 5 "NOT APPROVED" is assigned when the submittal does not meet the intent of the Contract
Documents. The Contractor must resubmit the entire package revised to bring the submittal into
conformance. It may be necessary to resubmit using a different manufacturer/vendor to meet the
Contract Documents.
Code 6 "COMMENTS ATTACHED" is assigned where there are comments attached to the returned
submittal which provide additional data to aid the Contractor.
Codes 1 through 5 designate the status of the reviewed submittal with Code 6 showing there has been an
attachment of additional data.

E.

Re-submittals will be handled in the same manner as first submittals. On re-submittals the Contractor
shall direct specific attention, in writing on the letter of transmittal and on resubmitted shop drawings by
use of revision triangles or other similar methods, to revisions other than the corrections requested by
the Engineer, on previous submissions. Any such revisions which are not clearly identified shall be
made at the risk of the Contractor. The Contractor shall make corrections to any work done because of
this type revision that is not in accordance to the Contract Documents as may be required by the
Engineer.

F.

Partial submittals may not be reviewed. The Engineer will be the only judge as to the completeness of a
submittal. Submittals not complete will be returned to the Contractor, and will be considered "Not
Approved" until resubmitted. The Engineer may at his/her option provide a list or mark the submittal
directing the Contractor to the areas that are incomplete.

G.

If the Contractor considers any correction indicated on the shop drawings to constitute a change to the
Contract Documents, the Contractor shall give written notice thereof to the Engineer at least seven (7)
working days prior to release for manufacture.

H.

When the shop drawings have been completed to the satisfaction of the Engineer, the Contractor shall
carry out the construction in accordance therewith and shall make no further changes therein except
upon written instructions from the Engineer.
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G3.06

DISTRIBUTION
A.

G3.07

MOCK UPS
A.

G3.08

Distribute reproductions of approved shop drawings and copies of approved product data and samples,
where required, to the job site file and elsewhere as directed by the Engineer. Number of copies shall be
as directed by the Engineer but shall not exceed six (6).

Mock Up units as specified in individual Sections include, but are not necessarily limited to, complete
units of the standard of acceptance for that type of work to be used on the Project. Remove at the
completion of the Work or when directed.

GENERAL PROCEDURES FOR SUBMITTALS
A.

Coordination of Submittal Times: Prepare and transmit each submittal sufficiently in advance of
performing the related work or other applicable activities, or within the time specified in the individual
work sections, of the Specifications, so that the installation will not be delayed by processing times
including disapproval and re-submittal (if required), coordination with other submittals, testing,
purchasing, fabrication, delivery and similar sequenced activities. No extension of time will be
authorized because of the Contractor's failure to transmit submittals sufficiently in advance of the Work.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION G4 – TRENCH SAFETY REQUIREMENTS
G4.01

G4.02

SCOPE OF WORK
A.

This specification covers the requirements to plan, design, construct, install, maintain, monitor, modify
as necessary, and remove upon completion, a Trench Safety System as specified herein.

B.

The requirements of this Section apply to all trenches which equal or exceed a depth of five (5) feet,
measured from the ground surface at the highest side of the trench to the trench bottom.

C.

All applicable and non-conflicting portions of Section G4- TRENCHING, BACKFILLING AND
COMPACTION apply as appropriate.

SUBMITTALS
A.

G4.03

1.

The Conformance Letter shall also describe the Trench Safety System techniques proposed to
be used on the Project.

2.

Specific references to the applicable OSHA Standards sections shall be included for each
technique to be used.

B.

The Trench Safety System Plan shall be in writing, site specific and sufficiently detailed and clear to be
understandable and usable by all personnel who will be executing, supervising and witnessing the
trenching operations. A copy of the Trench Safety System Plan shall be available at the site of
trenching operations at all times.

C.

If borings and/or detailed geotechnical analyses are required to develop the Trench Safety System Plan,
they shall be executed by the Contractor at his cost.

D.

For trenches having depths greater than the various limits given in the OSHA Standards (8, 12 or 20
feet, depending on the techniques used), a site specific protective system shall be designed by a
Registered Professional Engineer, registered in the State of Texas experienced in soil mechanics and
structural design. The design shall be signed, sealed and dated by the Professional Engineer, and it shall
identify those specific locations where the design is applicable.

GENERAL
A.

G4.04

Within 30 days after the Notice to Proceed, but not less than 10 calendar days prior to execution of any
trench excavation operations, the Contractor shall submit a site specific Trench Safety System
Conformance Affidavit stating that operations will be conducted in full conformance with the OSHA
Standards.

All materials and products incorporated into the Trench Safety System shall be suitable for their
intended uses; shall meet all design criteria and parameters used by the Trench Safety System designer;
and shall meet all applicable requirements of OSHA Standards.

METHODS OF PROVIDING FOR TRENCH SAFETY
A.

Protective systems referenced in this Section shall be as defined and described in 29 CFR 1962.652,
"Requirements for Protective Systems."

B.

It is the duty, responsibility and prerogative of the Contractor to determine the specific applicability of a
proposed Trench Safety System for each field condition encountered on the Project. Contractor
specifically holds the City, Engineer, and any of their designated representatives harmless in any actions
resulting from the failure or inadequacy of the Trench Safety System used to complete the Project.

C.

Unless otherwise noted on the drawings or excluded below, Sloping/Benching, Trench Shielding with
trench boxes, and/or Sheeting/Shoring/Bracing protective systems may be used on this Project.
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D.

G4.05

G4.06

Restrictions on the use of the various protective systems for this Project are as follows:
1.

Sloping or Benching. Allowed with prior approval from the City.

2.

Trench Shields/Boxes. No restrictions.

3.

Sheeting/Shoring/Bracing. No restrictions.

INSPECTION DUTIES OF CONTRACTOR
A.

Provide a Competent Person, as defined in the OSHA Standards, to make frequent inspections of the
trenching operations and the Trench Safety System in full conformance with the OSHA Standards.

B.

If evidence of a possible cave-in or landslide is apparent, all work in the trench shall immediately cease
and not be resumed until all necessary precautions have been taken to safeguard personnel entering the
trench.

C.

In an emergency situation, which may threaten or affect the safety or welfare of any persons or
properties, the Contractor shall act at his discretion to prevent possible damage, injury or loss. Any
additional compensation or time extension claimed for such actions shall be considered in view of the
cause of the emergency and in accordance with the General Conditions.

MEASUREMENT AND PAYMENT
A.

Payment for the Trench Safety Plan shall be on a Lump Sum price basis, the Lump Sum price being as
given in the Bid Proposal.

B.

Payment for the Trench Safety Plan Implementation shall be on a unit price basis, the unit price being as
given in the Bid Proposal, and the unit of measure being linear feet of trench and/or square foot of bore
pit or structure, without regard to whether specific trench safety precautions are required or used for the
trench reach being measured.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION G5 – GRANULAR FILL MATERIALS
G5.01

SCOPE OF WORK
A.

G5.02

SUBMITTALS
A.

G5.03

Within 30 days after the Notice to Proceed, the Contractor shall submit to Engineer or the City for
approval, technical product literature including the source of the material, gradation, type of material,
and all other pertinent data to illustrate conformance to the specification found within.

GENERAL
A.

G5.04

This specification covers the requirements for the use of granular fill materials for this Project.

Granular fill materials are specified in this Section, but their use for bedding pipe are specified in detail
in sections G6 TRENCHING, BACKFILLING AND COMPACTION. The Engineer may respectively
order the use of fill materials for purposes other than those specified in other Sections if, in his/her
opinion, such use is advisable.

MATERIALS
A.

Common fill shall consist of mineral soil, substantially free of clay, organic material, loam, wood, trash,
and other objectionable material which may be compressible, or which cannot be compacted properly.
Common fill shall not contain stones larger than six (6) inches in any dimension, broken concrete,
masonry, rubble, asphalt pavement, or other similar materials. It shall have physical properties, as
approved by the Engineer, such that it can be readily spread and compacted.

B.

Select common fill shall be as specified above for common fill except that the material shall contain no
stones larger than two (2) inches in its largest dimension.

C.

Crushed Stone Backfill shall consist of hard, durable, particles of proper size and gradation, free from
sand, loam, clay, excess fines and deleterious materials. The size of the particles shall be uniformly
graded such that the following bedding specifications are met:
Sieve Size

/8” F
% Retained

½” D
% Retained

Washed Gravel
% Retained

½”
/8”
4m
10m
¾”

0
0-2
40-85
95-100
---

0
5-25
80-100
96-100
---

0
------100

3

3
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D.

Crushed Stone Base shall consist of sound, durable stone, free of any foreign material, angular in shape,
free from structural defects and comparatively free of chemical decay. This material shall comply with
Texas Department of Transportation Item 248, Type “A”, Grade 1 unless otherwise shown on the Plans
or Standards. The stone shall have a maximum size of 7/8-inch.

E.

Cement Stabilization Sand Backfill shall consist of a mixture of ASTM C33 fine aggregate and Type I
cement. The mix shall be proportioned of two (2) sacks of cement per cubic yard.

PAYMENT
A.

No separate payment will be made for work performed in accordance with this specification, and the
cost thereof shall be included in the proper items of the Proposal and Bid Schedule.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION G6 - PIPE EXCAVATION, TRENCHING, EMBEDMENT,
ENCASEMENT AND BACKFILLING
G6.01

SCOPE OF WORK
A.

G6.02

SUBMITTALS
A.

G6.03

This specification covers the requirements for furnishing all labor, equipment and material and
performing all work necessary, in connection with excavation, trenching, embedment, encasement, and
backfilling, for the installation of water lines, storm sewer lines, wastewater lines, etc. in this Project.

Within 30 days after the Notice to Proceed, the Contractor shall submit to the Engineer or the City for
approval, technical product literature including a Trench Safety Plan (which shall be sealed by a
Professional Engineer registered in the State of Texas, if required) embedment material (source,
gradation and type), backfill material (source, gradation and type), encasement material (if required),
equipment and all other pertinent data to illustrate conformance to the specification found within.

EXCAVATION
A.

General
1.

B.

C.

D.

Excavation shall include the removal of any trees, stumps, brush, debris, or other obstacles that
may obstruct the line of work, and the excavation and removal of all earth, rock or other
materials to the extent necessary to install the pipe and appurtenances in conformance with the
line and grades shown in the Plans, or as specified.

Maximum and Minimum Width of Trenches
1.

The sides of all trenches shall be cut as nearly vertical as possible. Unless otherwise specified
on the Plans, the minimum width of trench in which the pipe may be installed shall not be less
than 18-inches plus the outside diameter of the pipe, and the maximum width shall not be more
than 24-inches plus the outside diameter of the pipe, measured at an elevation in the trench
which is 12-inches above the top of the pipe when it is laid to grade.

2.

Wherever the prescribed maximum trench width is exceeded, the Contractor shall use the class
embedment or encasement required by the Engineer to provide the load carrying capacity for
the trench width as actually cut, and the additional cost incurred will be borne by the
Contractor.

Sheeting and Shoring
1.

Where required in the Contractor's Trench Safety System, or where required for other reasons
in caving ground, or in wet, saturated or flowing materials, the sides of all trenches and
excavations shall be adequately sheeted and braced so as to maintain the excavation free from
slides or cave-ins.

2.

Sheeting and shoring shall not be left in place unless its removal is impractical.

Dewatering Excavations
1.

There shall be sufficient pumping equipment, in good working order, available at all times to
remove any water that accumulates in excavations. Where the pipeline crosses natural drainage
channels, the work shall be conducted in such a manner that unnecessary damage or delays in
the prosecution of the work will be prevented. Provisions shall be made for the satisfactory
disposal of surface water pumped so as to prevent damage to public or private property. The
Contractor shall be responsible for maintaining safe working conditions and suitable
construction techniques.
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E.

Disposal of Excavated Materials
1.

F.

Trench Depth
1.

G.

H.

I.

Excavation for the pipeline shall be removed to a depth below the pipe barrel and pipe bell as
shown in the Plans for the type of embedment specified, and the bottom of the trench brought
to true subgrade with the embedment or encasement shown in the Plans.

Soft Subgrade
1.

Where soft or spongy material is encountered in the excavation at subgrade level, it shall be
removed to such a depth that a stable foundation is achieved by replacing the unsuitable
material with tamped gravel, brought to the level of the bottom of bedding.

2.

Gravel used shall be washed gravel or crushed stone and may fit any gradation of size up to
three (3) inches. The particular gradation shall take into consideration the actual field
conditions.

Excavated Materials
1.

Excavated materials shall be piled adjacent to the work to be used for backfilling as required.
After the trench has been refilled, topsoil shall be replaced to the extent that rock excavated
from the trench will be completely covered and the area is returned to its original condition.

2.

Where required on the Plans or when otherwise specified, desirable topsoil shall be piled
separately in a careful manner and replaced in its original position.

3.

Where a trench is required to cross a paved area, the asphalt or concrete shall be saw cut and
removed for a total width that is two (2) feet greater than the trench width. The Contractor
shall dispose of all excavated concrete, asphalt and subgrade material that is unsuitable for
backfilling or in excess of that required for backfilling.

Damage to Existing Utilities
1.

G6.04

Suitable excavated materials may be piled adjacent to the work to be used for backfilling.
Excavated materials unsuitable for backfilling, or in excess of that required for backfilling,
shall be disposed of by the Contractor. Desirable topsoil, sod, etc. shall be carefully removed
and piled separately adjacent to the work when required. Excavated materials shall be handled
at all times in such a manner as to cause a minimum of inconvenience to public travel. Suitable
selected bedding or backfill material shall be provided at no additional cost to the City.

Where existing utilities are damaged, they shall be replaced immediately with material equal to
or better than the existing material. Such work shall be at the entire expense of the Contractor.

EMBEDMENT AND ENCASEMENT
A.

B.

General
1.

Embedment shall be as required in the Plans or Standards. All embedment materials shall be
free of grass, roots, vegetation, and other deleterious materials. Embedment Standards are
shown on the Plans or Standards.

2.

When the pipe has been checked for line and grade, the trench shall be backfilled with enough
granular material or concrete on both sides to hold the pipe firmly in position. When placing
granular material or concrete around the pipe, care shall be taken to fill all voids around the
pipe. The pipe shall not be floated. The embedment or encasement material shall be carefully
tamped to assure uniform pipe support and density.

Embedment Materials
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1.

Material for embedment shall conform to the following sieve analysis:
Sieve Size

3
/8” F
% Retained

½” D
% Retained

Washed Gravel
% Retained

½”
/8”
4m
10m
¾”

0
0-2
40-85
95-100
---

0
5-25
80-100
96-100
---

0
------100

3

D.

G6.05

Concrete Embedment and Encasement
1.

Concrete embedment and encasement and cap shall have a minimum compressive strength of
2,000 pounds per square inch at 28 days.

2.

Dry mix will not be permitted. The concrete cushion portion of the embedment or encasement
will be mixed moist or damp to give a slump of not more than one (1) inch. Concrete for the
sides and top, if specified, shall be mixed to obtain a slump of not less than one (1) inch or
more than three (3) inches.

3.

After pipe joints are completed, the voids at the joints in the embedment section shall be filled
with concrete, and the embedment shall be brought up to proper grade. Where concrete is
placed over or along the pipe, it shall be placed in such a manner as not to damage or injure the
joints or displace the pipe. Care shall be taken in the placement of concrete to assure that a
uniform pad, free of voids and of specified thickness, is constructed under the entire pipe
section.

4.

A cleavage line between the base concrete and the side embedment concrete will not be
allowed. Backfilling shall be done in a careful manner and at such time, after concrete
embedment or encasement has been placed, as not to damage the concrete in any way.

BACKFILLING
A.

General
1.

Backfilling shall include the refilling and consolidating of the fill in trenches and excavations
up to the surrounding ground surface or road grade at crossings. No backfill shall be placed
until the Engineer, the City or his authorized Inspector has inspected the trench and pipe in
place and has authorized the placing of backfill.

2.

Backfilling shall be done with select material or concrete backfill as described hereafter and
shown on the Plans. No material of a perishable, spongy or otherwise unsuitable nature shall
be used in backfilling.

G6-3

PIPE EXCAVATION, TRENCHING,
EMBEDMENT, ENCASEMENT
AND BACKFILLING

B.

C.

Select Backfill Material
1.

Unless otherwise shown on the Plans, or approved by the Engineer, select material shall be
used for backfill.

2.

Select materials shall be placed over the top of the embedment/encasement material, where
designated on the Plans and as shown in embedment Standards. Select material shall consist of
a free-flowing material like sand or mixed sand and gravel, free from lumps, large stones, clay,
debris, and organic materials. Select material may also include rock cuttings from a ditching
machine (preferably wheel-type), provided that the largest chips shall have an average
dimension in one place less than one (1) inch, and no dimension greater than two (2) inches.

3.

If approved by the Engineer, good, sound earth may be used as select material for backfill over
the pipe. Good, sound earth as defined as gravel, sandy loam or loam, free from excessive clay
and having a Plasticity Index less than 20. Select material shall not have rocks with an average
dimension larger than one (1) inch.

4.

Select backfill shall be compacted to 100% of TEX 114E at optimum moisture content to 3%
above.

5.

It shall be the full responsibility of the Contractor to explore the project and subsurface
materials to determine if the trench excavation will be suitable for use as select materials and
to follow as closely as possible this Specification to insure a good, sound pipeline when
completed.

Concrete Trench Cap
1.

D.

Concrete Backfill
1.

E.

Where 36-inch minimum cover can not be obtained or due to potential surface loading, the
City may require a cap to be installed.

Where shown on the Plans, concrete backfill shall consist of selected rock material or granular
sand material mixed with a minimum of three sacks of cement per cubic yard. All material
shall be mixed in a concrete mixer or transit mixed unless otherwise approved by the City.

Backfilling Operation
1.

After the pipe and embedment or encasement have been placed in trenches under non-paved
areas, the remainder of the trench shall then be filled with select material. Mechanical tamping
in six (6) inch maximum lifts shall be used. Select Backfill material shall be compacted to
100% density TEX 114E.

2.

All trenches under proposed or existing concrete roadways, driveways and sidewalks, paved
waterways, brick roadways, asphaltic roadways with concrete base, gravel roadways, and
roadways with gravel base and asphalt surface, shall be backfilled by hand or mechanically
tamping selected materials in six (6) to eight (8) inch layers to a minimum compaction of
100% TEX 114E at optimum moisture density. Jetting with water will not be permitted.

3.

After the trench has been refilled, topsoil shall be replaced to the extent that rock excavated
from the trench will be completely covered or removed and the area is returned to its original
condition, except that in cultivated areas a minimum of six (6) inches of topsoil shall be
replaced.
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G6.06

PAYMENT
A.

No separate payment will be made for work performed under this Specification for excavating,
trenching, embedment, and backfilling. All costs incurred shall be included in the contract price for the
appropriate items in the Proposal and Bid Schedule.

B.

No separate payment will be made for the bedding used in embedment. All costs incurred shall be
included in the contract price for the appropriate bid item.

C.

Separate payment, if authorized by the City, will be made for crushed stone or washed gravel as
described in these specifications under Section G4.02(G), SOFT SUBGRADE, at the contract unit price
per cubic yard as provided in the Proposal and Bid Schedule under "Extra Gravel for Embedment."

D.

Separate payment will be made for 2,000 psi Concrete Encasement or Backfill at the contract unit price
per cubic yard or linear foot as provided in the Proposal and Bid Schedule under 2,000 psi Concrete
Encasement.Concrete and three (3) sack granular sand or rock material mix backfill will be measured in
cubic yards or linear feet actually placed based on actual trench width not to exceed the specified
maximum trench width and will be paid for at the contract price per cubic yard or linear foot as
provided in the Proposal and Bid Schedule.

F.

Where authorized by the Engineer, gravel used to replace unsuitable material will be paid for at the unit
bid price for Extra Gravel for embedment.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION G7 – PROJECT CLOSEOUT
G7.01

SCOPE OF WORK
A.

G7.02

This specification covers the administrative and procedural requirements for Project closeout, including
but not limited to:
1.

Closeout procedures.

2.

Final cleaning.

3.

Adjusting.

4.

Project record documents.

5.

Spare parts and maintenance materials.

RECORD DOCUMENTS
A.

Maintain on site, one (1) set of the following documents; actual revisions to the Work shall be recorded
in these documents:
1.

Contract Drawings.

2.

Specifications.

3.

Addenda.

4.

Change Orders and other Modifications to the Contract.

5.

Reviewed shop drawings, product data, and samples.

B.

Store Record Documents separate from documents used for construction.

C.

Record information concurrent with construction progress.

D.

Specifications: Legibly mark and record at each Product section description of actual Products
installed, including the following:

E.

F.

1.

Manufacturer's name and product model and number.

2.

Product substitutions or alternates utilized.

3.

Changes made by Addenda and Modifications.

Contract Drawings and Shop Drawings: Legibly mark each item to record actual construction
including:
1.

Measured depths of foundations in relation to finish floor datum.

2.

Measured horizontal and vertical locations of underground utilities and appurtenances,
referenced to permanent surface improvements.

3.

Measured locations of internal utilities and appurtenances concealed in construction,
referenced to visible and accessible features of the Work.

4.

Field changes of dimension and detail.

5.

Details not on original Contract Drawings.

Submit documents to City with claim for final Application or Payment. Retention monies will not be
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released until complete record documents have been submitted.
G7.03

G7.04

CLOSEOUT PROCEDURES
A.

Submit written certification that Contract Documents have been reviewed, Work has been inspected,
and that Work is complete in accordance with Contract Documents and ready for Engineer's and/or
City’s inspection.

B.

Provide submittals to the City that are required by governing or other authorities.

C.

Submit final Application for Payment identifying total adjusted Contract Sum, previous payments, and
sum remaining due.

FINAL CLEANING
A.

G7.05

At the completion of work and immediately prior to final inspection, cleaning of the entire project shall
be accomplished according to the following provisions:
1.

The Contractor shall thoroughly clean, sweep, wash, and polish all work and equipment
provided under the Contract, including finishes. The cleaning shall leave the structures and
site in a complete and finished condition to the satisfaction of the City.

2.

All Subcontractors shall similarly perform, at the same time, an equivalent thorough cleaning
of all work and equipment provided under their contracts.

3.

The Contractor shall remove all temporary structures and all debris, including all dirt, sand,
gravel, rubbish and waste material.

4.

Should the Contractor not remove rubbish or debris, or not clean the buildings and site as
specified above, the City reserves the right to have the cleaning done at the expense of the
Contractor.

B.

Use only cleaning materials recommended by manufacturer of surface to be cleaned.

C.

Use cleaning materials only on surfaces recommended by cleaning material manufacturers.

D.

In preparation for substantial completion or occupancy, conduct final inspection of sight-exposed
interior and exterior surfaces, and of concealed spaces.

E.

Remove grease, dust, dirt, stains, labels, fingerprints, and other foreign materials from sight-exposed
interior and exterior finished surfaces. Polish surfaces so designated to shine finish.

F.

Repair, patch, and touch up marred surfaces to specified finish, to match adjacent surfaces.

G.

Replace air-handling filters if units were operated during construction.

H.

Vacuum clean all interior spaces, including inside cabinets. Broom clean paved surfaces, mow any
areas planted with grass which are in excess of two (2) inches high, and rake clean other surfaces of
grounds.

I.

Handle materials in a controlled manner with as few handlings as possible. Do not drop or throw
materials from heights.

J.

Schedule cleaning operations so that dust and other contaminants resulting from cleaning process will
not fall on wet, newly-painted surfaces.

ADJUSTING
A.

Adjust operating products and equipment to ensure smooth and unhindered operation.
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G7.06

G7.07

FINAL INSPECTION
A.

After final cleaning and restoration and upon written notice from the Contractor that the work is
completed, the Engineer and/or City will make a preliminary inspection, with the Contractor present.
Upon completion of this preliminary inspection, the Engineer and/or City will notify the Contractor, in
writing, of any particulars in which this inspection reveals that the work is defective or incomplete.

B.

Upon receiving written notice from the Engineer and/or City, the Contractor shall immediately
undertake the work required to remedy deficiencies and complete the work to the satisfaction of the
City.

C.

When the Contractor has corrected or completed the items as listed in the Engineer's/ City's written
notice, he/she shall inform the City in writing, that the required work has been completed. Upon receipt
of this notice, the Engineer and/or City and the Contractor, will make the final inspection of the Project.

D.

Should the Engineer and/or City find all work satisfactory at the time of his inspection, the Contractor
will be allowed to make application for final payment in accordance with the provisions of the Standard
Form of Agreement. Should the Engineer and/or City still find deficiencies in the work, the Engineer
and/or City will inform the Contractor of the deficiencies and will deny the Contractor's request for final
payment until such time as the Contractor has satisfactorily completed the required work. Additional
inspections of deficiencies shall be paid for by the Contractor at $200.00 per inspection.

ACCESSORY ITEMS
A.

G7.08

GUARANTEES, BONDS, AND AFFIDAVITS
A.

G7.09

No application for final payment will be accepted until all guarantees, bonds, certificates, licenses, and
affidavits required for work or equipment as specified are satisfactorily filed with the Engineer.

RELEASE OF LIENS OR CLAIMS
A.

G7.10

The Contractor shall provide to the City, upon acceptance of the equipment, all special accessories
required to place each item of equipment in full operation. These special accessory items include, but
are not limited to, the specified spare parts, adequate oil and grease as required for the first lubrication
of the equipment, initial fill-up of all chemical tanks and fuel tanks, light bulbs, fuses, hydrant
wrenches, valve wrenches, valve keys, handwheels, and other expendable items as required for initial
start-up and operation of all equipment.

No application for final payment will be accepted until satisfactory evidence of release of liens has been
submitted to the City as required by the Standard Form of Agreement.

FINAL PAYMENT
A.

Final payment will be made to the Contractor in accordance with Item 47- “Payment Procedures”,
Standard Form of Agreement. Final payment and release of retention monies will not be made until the
Contractor has submitted one (1) set of as-built plans to the City for the Project.
END OF SECTION

G7-3

PROJECT CLOSEOUT

TECHNICAL SPECIFICATIONS
SECTION G8 – WARRANTY
G8.01

SCOPE OF WORK
A.

G8.01

G8.03

This specification covers the requirements of the Contractor’s or Developer’s one (1) year warranty
period for all work performed on the Project.

WARRANTY
A.

Upon final acceptance by the City, the Contractor warrants for a period of one (1) year, the construction
of the Project according to Plans and Specifications as they may be modified in accordance with the
Contract Documents, and further warrants the proper operation of mechanical, electrical, and other
devices or other equipment, if any, included in the project for a period of one (1) year. The Contractor
or Developer warrants to the City that all materials and equipment furnished under this Contract shall be
new unless otherwise approved by the City’s Representative and that all work will be of good quality,
free from faults and defects, and in conformance to these requirements, including substitutions not
properly approved and authorized, may be considered defective.

B.

This warranty is in addition to any rights or warranties expressed or implied by law and consumer
protection claims arising from misrepresentations by the Contractor or Developer. This warranty
obligation shall be covered by any performance or payment bonds tendered in compliance with the
Contract Provisions.

C.

If within one (1) year after the date of substantial completion of the work or designated portion thereof,
or within one (1) year after acceptance by the City of the designated Project, or within such longer
period of time as may be prescribed by law or by the terms of any applicable special warranty required
by the Contract Documents, any of the work is found or determined to be defective, including obvious
defects, or otherwise not in accordance with the Contract Documents, the Contractor or Developer shall
correct it promptly.

D.

If within 10 days after the City has notified the Contractor or Developer of a defect, failure, or
abnormality in the work, the Contractor or Developer has not started to make the necessary repairs or
adjustments, the City is hereby authorized to make the repairs or adjustments, or to order the work to be
done by a third party. The cost of the work shall be paid by the Contractor or Developer. The cost of
all materials, parts labor, transportation, supervision, special tools, and supplies required for the
replacement or repair of parts and for correction of defects, shall be paid by the Contractor, Developer
or by the surety. This guarantee shall be extended to cover all repairs and replacements furnished under
the guarantee, and the period of the guarantee for each repair or replacement shall be one (1) year after
the installation or completion. The one (1) year warranty shall cover all work equipment, and materials
that are part of this project, whether or not a warranty is specified in the individual section prescribing
that particular aspect of the work. Where more than a one (1) year warranty is specified in the
individual section, that warranty shall govern.

E.

After receipt of written notice from the City to begin corrective work, the Contractor or Developer shall
promptly begin the corrective work, unless the City’s Representative has previously given the
Contractor a written acceptance of such condition. This obligation shall survive the termination of the
Contract. This guarantee shall not constitute the exclusive remedy of the City, nor shall other remedies
be limited to either the warranty or guarantee period.

PAYMENT
A.

No separate payment will be made for work performed in accordance with this section of the
specifications, and the cost thereof shall be included in the proper items of the Proposal and Bid
Schedule.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION M1 – POLYVINYL CHLORIDE PLASTIC PROCESS PIPING SYSTEM

PART 1 - GENERAL
M1.01 SUMMARY
A.

Furnish all labor, materials, equipment, supplies, tools, and supervision for Polyvinyl
Chloride (PVC) and Chlorinated Polyvinyl Chloride (CPVC) pressure piping systems.

B.

PVC sewer pipe (ASTM 3034) and PVC water mains (AWWA C900 and C905) are
specified elsewhere.

M1.02 RELATED REQUIREMENTS
A.

PLANS show wall thickness, fittings, and type of joints.

B.

Other related work as called for on PLANS or specified elsewhere in this or other
Technical Specification Sections.

M1.03 REFERENCES
The publications listed below form a part of this specification to the extent referenced. The
publications are referred to in the text by basic designation only.
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM D698

Test Method for Laboratory Compaction Characteristics of Soil Using
Standard Effort

ASTM D1784

Standard Specification for Rigid Poly(Vinyl Chloride) Compounds
(PVC) and Chlorinated Poly (Vinyl Chloride) Compounds.

ASTM D1785

Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe,
Schedules 40, 80, and 120.

ASTM D2241

Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated
Pipe (SDR Series).

ASTM D2464

Standard Specification for Threaded Poly(Vinyl Chloride) (PVC) Plastic
Pipe Fittings, Schedule 80.

ASTM D2466

Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 40.

ASTM D2467

Standard Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80.

ASTM D2564

Standard Specification for Solvent Cements for Poly(Vinyl Chloride)
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(PVC) Plastic Piping Systems.
ASTM D2774

Standard Practice for Underground Installation of Thermoplastic
Pressure Piping.

ASTM D2855

Standard Specification for Making Solvent-Cemented Joints with
Poly(Vinyl Chloride) (PVC) Pipe and Fittings.

ASTM F438

Standard Specification for Socket-Type Chlorinated
Chloride) (CPVC) Plastic Pipe Fittings, Schedule 40.

Poly(Vinyl

ASTM F439

Standard Specification for Socket-Type Chlorinated
Chloride) (CPVC) Plastic Pipe Fittings, Schedule 80.

Poly(Vinyl

ASTM F441

Standard Specification for Chlorinated Poly(Vinyl Chloride) (CPVC)
Plastic Pipe, Schedules 40 and 80.

ASTM F493

Standard Specification for Solvent Cements for Chlorinated Poly(Vinyl
Chloride) (CPVC) Plastic Pipe and Fittings.

M1.04 - M1.05 (NOT USED)
M1.06 SUBMITTALS
A.

Shop Drawings. In addition to the items specified in Section 01300, “Submittals”,
furnish the following:
1.
Catalog data to verify compliance with this Section.

M1.07 QUALITY ASSURANCE
A.

NSF Approval: All material used in the manufacture of the pipe and fittings is to be
approved by the National Sanitation Foundation (NSF) for conveying potable water.
Pipe and fittings are to carry the NSF label.

M1.08 DELIVERY STORAGE AND HANDLING
A.

Shipping
1. Pipe to be loaded, blocked, and lagged as necessary to ensure protection against
damage during shipping.
2. Loose parts (couplings, nuts and bolts, gaskets, etc.) are to be shipped in crates that
are clearly marked as to contents.

B.

Handling and Unloading
1.
Unload and handle piping in accordance with pipe manufacturer’s instructions.
2.
Maintain plugs and flange protectors in openings to protect the pipe.
3.
Do not dump piping off of transport vehicle. Any damaged, chipped, or cracked
fittings or pipe to be replaced at Contractor’s expense.

C.

Storage
1.
Store in an area that will avoid damage due to traffic.
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2.
3.
4.

Exposure to normal weather conditions is acceptable, however, cover piping to
avoid exposure to UV light.
Store at job site on 4″ x 4″ blocking at 6′ spacing. Piping may be stacked a
maximum of three rows high as long as 4″ high spacers are used on 6′ centers.
Keep interior of piping free of all foreign matter.

M1.09 – M1.11 (NOT USED)
PART 2 - PRODUCTS
M2.01 MANUFACTURERS
A.

Pipe and Fittings
1.
George Fischer Sloane, Inc
2.
J-M Manufacturing,
3.
Harvel Plastics
4.
Certainteed
5.
Celanese
6.
Or equal.

B.

Thread Lubricant, Tape: DuPont, Manning, Maxwell & Moore, or equal.

M2.02 MATERIALS AND/OR EQUIPMENT
A.

PVC and CPVC Material: Type 1, grade 1 per ASTM D1784.
1.
PVC: Cell classification 12454-B per ASTM D1784.
2.
CPVC: Cell classification 23447-B per ASTM D1784.

B.

Pipe
1.
2.
3.

PVC Schedule 40/80: Per ASTM D1785.
PVC SDR type: Per ASTM D2241.
CPVC Schedule 40/80: Per ASTM F441.

C.

Fittings: Injection-molded, threaded or socket-type fittings and flanges.
1.
PVC:
a.
Socket:
1)
Schedule 40: Per ASTM D2466.
2)
Schedule 80: Per ASTM D2467.
b.
Threaded:
1)
Schedule 40: Per ASTM D2466.
2)
Schedule 80: Per ASTM D2464.
2.
CPVC:
a.
Socket: Per ASTM F439.
b.
Threaded: Per ASTM F437.

D.

Solvent Cements: Use fast-drying solvent for 1-½-inch sizes and smaller. Use heavy
slow-drying type for 2-inch and larger sizes. Solvent to be furnished by manufacturer of
pipe used. Cement is to be compatible with piped fluid.
1.
PVC: Per ASTM D2564.
2.
CPVC: Per ASTM F493.

Section M1 – Page 3 of 8

Polyvinyl Chloride Plastic Piping System

3.

Use only silica-free cements when jointing lines carrying sodium hypochlorite.

E.

Thread Lubricant
1.
Liquid: Teflon base liquid in plastic squeeze bottles. Use liquid lubricant on
permanent joints.
2.
Tape: Teflon base tape. Use tape on all joints for valves or joints that may be
disconnected often.

F.

Gaskets: Full-faced elastomeric (55-80 Durometer “A”), 1/8″ thick. Material to be
EPDM, unless otherwise noted for fluid compatibility.

G.

Expansion Joints: CPVC (1/2-inch through 4-inch) and Type I PVC (6-inch through 12inch) piston - type joints with Teflon-impregnated seal rings for service other than
chlorine solution. Refer to PLANS for joints for chlorine service.

H.

Bolting: Machine bolts and standard hexagon nuts with N.C. threads, 304 SS unless
otherwise designated on PLANS.

M2.03 COLOR CODING
A.
Per TCEQ 30 TAC §290.42(d)(13)(A) all piping shall be color coated by the
following. Banding shall be placed at a maximum of five-foot Intervals.
Potable Water
Compressed Air
Instrument Air
Chlorine (gas, liquid, or vent)
Chlorine (solution)
Liquid Alum
Alum (solution)
Ammonia
Chlorine Dioxide (solution)
Ferric chloride
Ferric sulfate
Polymers
Liquid caustic
Caustic (solution)
Fluoride
Ozone
Settled Water
Filter Effluent
Backwash Supply
Backwash Waste
Drain
Raw Water

Light Blue
Light Green
Light Green with Dark Green Bands
Yellow
Yellow with Red Bands
Yellow with Orange Bands
Yellow with Green Bands
Yellow with Brown Bands
Yellow with Blue Bands
Brown with Red Bands
Brown with Yellow Bands
White with Green Bands
White with Red Bands
White with Orange Bands
White with Yellow Bands
Stainless Steel with White Bands
Green
Light Blue
Light Blue
Dark Grey
Dark Grey
Tan

M2.04 SOURCE QUALITY CONTROL
B.

Fittings are to be homogeneous throughout and free from visible cracks, holes, foreign
inclusions or other injurious defects.

C.

The fittings and pipe are to be uniform in color, opacity, density and other physical
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properties.
D.

Marking
1.
Pipe: Each length of pipe is to bear the manufacturer’s name, date code, nominal
pipe size, schedule size with pressure rating in psi for water at 73°F, ASTM
designation, and NSF seal.
2.
Each fitting is to bear the manufacturer’s name or trademark, material
designation, size, applicable IPS schedule, and NSF mark.

PART 3 - EXECUTION
M3.01 GENERAL
A.

Provide unions or flanges to permit removal of all valves, equipment, and any section of
pipe without cutting the installed pipe.

B.

Provide expansion joints for temperature variations exceeding 30°F or with straight runs
longer than 50 feet.

C.

Hangers and Supports
1.
Use only commercial metallic hangers and supports as detailed on the PLANS.
All hangers to be galvanized unless otherwise designated on PLANS.
2.
Pitch all horizontal runs of piping to drain.
3.
Use spring hangers on vertical runs of piping when necessary to provide for
expansion.
4.
Use roller and sliding, guided supports on horizontal runs of piping when
necessary to provide for expansion.
5.
Anchor and brace pipe at expansion joints to force expansion and contraction
within joint without buckling. Follow manufacturer’s published instructions.
6.
Minimum span to be as shown on the PLANS or as recommended in the
published manuals of the pipe manufacturer for the sizes and weights being used.
Use 90 F for inside piping and 110 F for outside piping when selecting span
dimensions. Span to be the shortest required or recommended in any case of
conflict between PLANS and published data.

M3.02 PREPARATION (NOT USED)
M3.03 ERECTION, INSTALLATION, AND APPLICATION INSTRUCTIONS
A.

Jointing – Solvent Cement Socket (solvent welded joints)
1.
Square end of pipe to be inserted into socket. Saws are recommended over wheel
type cutters.
2.
Deburr inside and outside diameter of end to be inserted into socket.
a.
For Pipe < 2″: Create a slight chamfer on end of pipe.
b.
For Pipe 2″ and Larger: Bevel end of outside diameter of pipe with a 15°
chamfer approximately 3/32″ deep.
3.
Inspect, clean, and assemble joint per pipe and solvent cement manufacturer’s
written instructions.
4.
Remove excess cement with a dry cloth or rag while the cement is still soft.

Section M1 – Page 5 of 8

Polyvinyl Chloride Plastic Piping System

B.

Jointing – Flanged System
1.
Join the flange to the pipe using the appropriate jointing procedure (threaded or
socket).
2.
Align the flanges and gasket by inserting all the bolts through the matching bolt
holes. Do not use the flanges to draw piping together. When inserting the bolts,
place all bolts with all heads in the same direction. Flat washers must be used
under every bolt head and nut.
3.
Tighten flange bolts, using the recommended bolt tightening sequence, at a
uniform rate around joint until all are tight.
4.
Using a torque wrench, tighten each bolt in the same recommended sequence to
the recommended torque value.

C.

Jointing – Threaded
1.
Only threaded x socket fittings may be used for threaded joint connections.
Direct threading of pipe is not acceptable.
2.
Approved Threaded Joints:
a.
Plastic male to plastic female.
b.
Plastic male to metal female.
c.
Metal male to plastic female is not to be used unless there is no other
option. In that case, the plastic female part is to be reinforced with a SS
band clamp.
3.
Join the fitting to the pipe using the socket solvent cement jointing.
4.
Apply Teflon tape or pipe dope to male threads.
5.
Make up joint.

D.

Installation Aboveground
1.
Clean each piece of piping to remove dirt, grease and other foreign matter.
2.
Start with piping at “cast-in” wall sleeves and work toward equipment. If
“block-outs” are shown on PLANS, grout the same with high strength, nonshrink grout after piping is installed and aligned.
3.
Run lines parallel to building lines.
4.
Cut and fit pipe accurately to measurements established at the site. Use only
methods of cutting and jointing as recommended in instruction manuals
published by the manufacturer of the materials being used. Use only strap
wrenches for tightening threaded joints.
5.
DO NOT spring or force pipe into place.
6.
Support piping as shown on PLANS and as required to distribute loads to
structures, hangers, piping specials, and equipment so that excess stresses do not
occur.
7.
Align hangers supporting adjacent piping with equal support spans where
possible.
8.
Align and make up piping before grouting equipment to assure accurate
alignment, then disconnect piping during grouting.
10.
After equipment is grouted and grout set, make up piping, making use of flexible
joints provided for that purpose, or as otherwise shown.

E.

Installation Underground
1.
Lay pipe and fittings in conformance with manufacturer’s instructions and per
ASTM D2774.
2.
Do not lay pipe in water or when, in the opinion of the ENGINEER, trench
conditions are unsuitable.
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3.
4.

5.

6.

7.

Prevent uplift and floating of pipe prior to backfilling. Prevent foreign material
from entering pipe at all times during placement.
Excavation and Preparation of Trench:
a.
Geometry: Maximum width per detail on PLANS.
b.
Brace trench and drain as necessary to accomplish work safely and
efficiently as defined by CONTRACTOR’s Trench Safety Plan.
c.
Dewater trench as necessary by pumping, well pointing, or other means
to keep trench clear of water. Deliver discharge from pumps to natural
drainage ditches or to drains. Attain discharge permit if required at no
additional cost to OWNER.
d.
Minimum depth of cover 36 inches under finished grade; 18 inches under
flow lines of drainage ditches; depth of cover at other locations as shown
on PLANS.
e.
Place pipe base material to proper grade for full width and length of
trench. Minimum depth of pipe base below barrel of pipe to be as shown
on Detail on PLANS.
Pipe Laying:
a.
Keep interior of pipe free of foreign matter.
b.
Before lowering pipe into trench, inspect pipe for defects. Replace
defective joints and pipe.
c.
Do not block under pipe.
d.
Do not lay pipe in water.
Backfill in the Pipe Zone (Unless Otherwise Noted on PLANS):
a.
The pipe zone includes the full width of the excavated trench from the
pipe bottom of the trench to a level 12 inches above the top outside
surface of the pipe barrel.
b.
Deposit select backfill material in the trench simultaneously on both
sides of pipe for the full width of trench in horizontal lifts not exceeding
8 inches uncompacted thickness.
c.
Work the material under the haunches of the pipe by slicing with a
shovel.
d.
Moisten backfill and compact with tamping bars and/or mechanical
compactors.
e.
Compact material at the sides of the pipe with vibratory plate compactors
to 95 percent of maximum density as determined by ASTM D698 at
moisture contents from –3% to +2% of optimum.
f.
Do not operate the vibratory compactor over the top of the pipe until the
full depth of the pipe zone material has been placed.
Backfilling and Cleanup (Unless Otherwise Noted on PLANS):
a.
Time of Backfilling: Backfill as soon as practicable after completion of
laying and jointing of pipe.
b.
Backfill Procedure Above Pipe Zone:
1)
Procedure Under Roadways: Place backfill above pipe zone in
thin (approximate 4-inch) layers, moistened and thoroughly
compacted to a density of 95 percent of the maximum in
accordance with ASTM D698.
2)
Procedure Under Structures: Bring bearing surface to required
grade by placing thoroughly compacted, approved moist material
in thin (about 4-inch) layers. Compact to density equal to
undisturbed material in trench sides.
3)
For trench located in areas other than those previously stated,
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8.

and not designated for improvement, place backfill above pipe
zone to within 18 inches of surface. Compact in 12-inch layers
(loose) to a density of 85% of the maximum in accordance with
ASTM D698. Above this area, place backfill in one layer with
sufficient amount of previously excavated material neatly
rounded over trench to allow for settlement during consolidation.
Marking Tapes: Install along centerline of all pipe on top of last lift of pipe zone
material. Use care to prevent damage to tape; repair any damage incurred.

M3.04 REPAIR/RESTORATION (NOT USED)
M3.05 FIELD QUALITY CONTROL
A.

Test all piping systems in accordance with Section 02687, “Testing of Installed Piping
Systems”. All equipment, gauges, pumps, and leak detectors to be provided by
CONTRACTOR. All tests to be witnessed and approved.

B.

Testing may not be performed on the completed system until at least 24-hours has past
since completing the last solvent-cemented joint.

M3.06 - M3.10 (NOT USED)
M3.11 MEASUREMENT AND PAYMENT
No separate payment for work performed under this Section. Include cost of same in Contract
price bid for work of which this a component part.
END OF SECTION
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TECHNICAL SPECIFICATIONS
M2 -- SUBMERSIBLE PUMPS
M2.01

GENERAL
The work to be performed under this section of the specifications shall consist of
furnishing and installing two (2) non-clog submersible pumps as manufactured by
Flowserve, Hydromatic or Approved Equal.

M2.02

PUMP AND MOTOR
The pumps for each Lift Station shall be Model S4P, 4" discharge Non-Clog
Submersible Pumps. The pumps shall have 2 vane enclosed impellers and shall
be capable of passing minimum 3-inch solids. Pump suction and discharge shall
be 4-inch 125 lb. standard flanges. Each pump shall have a capacity of 280 GPM
pumping water treatment backwash water at a total head of 58 feet. Pump to
operate at a speed of 1175 RPM and motor shall be rated 7.5 HP. Pump motor
shall be of the sealed submersible type. Motor shall be for three phase 460 volts
and Nema B type.
Stator winding shall be of the open type with Class H insulation good for (311°F)
maximum operating temperature. Winding housing shall be filled with a clean
high dielectric oil that lubricates bearings and seals and transfers heat from
windings and rotor to outer shell. Air-filled motors which do not have the
superior heat dissipating capabilities of oil-filled motors shall not be considered
equal.
Motor shall be explosion proof. Motor shall have two heavy duty ball bearings to
support pump shaft and take radial and thrust loads and a sleeve guide bushing
directly above the lower seal to take radial load and act as flame path for seal
chamber. Ball bearings shall be designed for 50,000 hours B-10 life.
A heat sensor thermostat shall be attached to and imbedded in the winding and be
connected in series with the motor starter contractor coil to stop motor if
temperature of winding is more than 120°C (248°F). Thermostat to reset
automatically when motor cools to safe operating temperature. Two heat sensors
to be used on 3 phase motors. The common pump, shaft shall be of 303 stainless
steel.
Motor shall be protected by two mechanical seals mounted in tandem with a seal
chamber between the seals. Seal chamber shall be oil filled to lubricate seal face
and to transmit heat from shaft to outer shell.
Seal face shall be carbon and ceramic and lapped to flatness of one light band.
A double electrode shall be mounted in the seal chamber to detect any water
entering the chamber through the lower seal. Water in the chamber shall cause a
red light to turn on at the control box. This signal shall not stop motor but shall
act as a warning only, indicating service is required.
M2-1

The impeller shall be cast ductile iron and of the 2 vane non-clog enclosed type.
Vane inlet tips shall be carefully rounded to prevent stringy material from
catching in vanes. Pump-out vane shall be used in front and back chamber.
Impeller shall be dynamically balanced. Impeller shall be driven by stainless steel
shaft key and impeller held in place with lock screw and washer. Impeller and
motor shall lift off of case as a unit without disturbing discharge piping.
The volute case shall be cast iron and have a flanged center line discharge.
Discharge flange shall be 4-inches standard with bold holes straddling center line.
A bronze wear ring shall be pressed into case for guiding impeller neck and to
prevent corrosion freeze up. Wear ring shall be held from rotating by locking
with stainless set screw in end of ring.
All castings shall be of high tensile cast iron and shall be treated with phosphate
and chromate rinse.
All fasteners shall be 300 stainless steel.
Upper motor bearing cap shall be separate casting for easy mounting and
replacement.
Power cord and control cord shall be double sealed. The power and control
conductor shall be single strand sealed with epoxy potting compound and then
clamped in place with rubber seal bushing to seal outer jacket against leakage and
to provide for strain pull. Cords shall withstand a pull of 300 pounds to meet U.L.
requirements.
Insulation of power and control cords shall be type SOW/SOW-A. Both control
and power cords shall have a green carrier ground conductor that attaches to
motor frame.
M2.04

LIFT OUT RAIL SYSTEM
The lift out rail systems shall be MTM (Metal to Metal) rail systems as
manufactured by the pump manufacturer.
Each lift-out system shall consist of a discharge and rail support elbow that bolts
to bottom of wetwell, top rail support guides, and guide/support brackets that
mount to pump. All exposed nuts, bolts, and fasteners shall be 300 series
stainless steel.
Discharge elbow shall be 4-inch and shall be integrally cast into the base
assembly.
Two rail pipes shall be used to guide the pump from the surface to the discharge
base connection. The guide rails shall be 2-inch stainless steel pipe. The weight
of the pump shall bear solely on the discharge base and not on the guide rails.
Rail systems which require the pump to be supported by legs which might
interfere with the flow of solids into the pump suction will not be considered
equal. The guide rails shall be firmly attached to the access hatch frame.
M2-2

An adequate length of stainless steel lifting chain shall be supplied for removing
pump. The chain shall be of sufficient length and shall include an adequate
number of lifting rings to provide ease of pump removal.
M2.09

PAYMENT
No separate payment will be made for work performed in accordance with this
section of the specifications, and the cost thereof shall be included in the proper bid
item of the Proposal and Bid Schedule.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION M3 – CHEMICAL BULK STORAGE TANKS
M3.01

M3.02

SCOPE
A.

This specification covers the requirements for furnishing and installing integrally molded
flanged outlet IMFO®, high density crosslinked polyethylene with oxidation resistant
liner (OR-1000™) tanks and accessories per section M3.09, complete and in place, in
accordance with the Contract Documents. Tanks shall be suitable for the chemical to be
stored in each (Alum, Liquid Ammonium Sulfate, Sodium Permanganate and/or Caustic).

B.

Contractor shall be responsible for furnishing the integrally molded flanged outlet
IMFO® tank(s) and its accessories as indicated.

REFERENCES, CODES AND STANDARDS
A. American Society of Testing Materials (ASTM).
1.
2.
4.
5.
6.
7.
B.

D638
D883
D1505
D1525
D1693
F412

Tensile Properties of Plastics
Standard Definitions of Terms Relating to Plastics
Density of Plastics by the Density-Gradient Technique
Test Method for Vicat Softening Temperature of Plastics
ESCR Specification Thickness 0.125" F50-10% Igepal
Standard Terminology Relating to Plastic Piping Systems

ANSI Standards: B-16.5, Pipe Flanges and Flanged Fittings

C. Building Code: Uniform Building Code, [1997 J Edition] / IBC 2000
D. ARM: Low Temperature Impact Resistance (Falling Dart Test Procedure).
E. NSF/ANSI Standard 61, AWWA – Drinking Water System Components
M3.03

INFORMATION REQUIRED WITH SHOP DRAWINGS
A.. Shop Drawings: Shop drawings shall be approved by the engineer or contractor prior to the
manufacturing of the integrally molded flanged outlet, IMFO® tank(s). Submit the following
as a single complete initial submittal. Sufficient data shall be included to show that the
product conforms to Specification requirements. Provide the following additional
information:
1.

Integrally molded flanged outlet IMFO® tank and Fitting Material
a. Resin Manufacturer Data Sheet
b. Fitting Material
c. Gasket style and material
d. Bolt material

2.

Dimensioned Tank Drawings
a. Location and orientation of molded in fitting (IMFO®), openings, fittings,
accessories, restraints and supports.
b. Details of inlet and molded outlet fitting (IMFO®), manways, flexible
connections, and vents.
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3.

Calculations shall be stamped and signed by a registered, third party engineer
where required.
a.

Wall thickness. Hoop stress shall be calculated using 600 psi @ 100 degrees
F.

b. Tank restraint system. Show seismic and wind criteria.
4.

Integral heating pad and insulation shall be included with Caustic tank to keep
chemical at or above 60 degrees F.

5.

Insulation. Polyfoam 175 2” Thick with mastic coating on Caustic tanks.

B.

Manufacturer’s warranty

C.

Manufacturer's unloading procedure

D.

Manufacturer's installation instructions )

E.

Supporting documentation of Manufacturer’s certification to NSF/ANSI Standard 61 –
Drinking Water System Components for water treatment chemicals.

F.

Supporting information of Quality Management System.

G.

Manufacturer’s Qualifications: Submit to engineer a list of 5 installations in the same
service as proof of manufacturer's qualifications.

H. Factory Test Report

M3.04

1.

Material, specific gravity rating at 600 psi @ 100 degrees F. design hoop stress.

2.

Wall thickness verification.

3.

Fitting placement verification including molded in outlet (IMFO®)

4.

Visual inspection

5.

Impact test

6.

Gel test

7.

Hydrostatic test

QUALITY ASSURANCE
E.

F.
G.

The integrally molded flanged outlet IMFO® tanks of the same material furnished under
this Section shall be supplied by Poly Processing Company or approved equal who has
been regularly engaged in the design and manufacture of chemical storage tanks for over
10 years.
Tanks shall be manufactured from virgin materials.
Tanks shall be manufactured from materials certified to NSF/ANSI Standard 61 for
chemical storage and submit form from NSF supporting chemical certification.
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M3.05

WARRANTY
A.

M3.06

PRODUCT -- GENERAL
A.

M3.06

Tanks shall be rotationally-molded, integrally molded flanged outlet IMFO®, high density
crosslinked polyethylene with an oxidation resistant liner system (OR-1000™), one-piece
seamless construction, cylindrical in cross-section and vertical with flat / sloping bottoms
in axis. Tanks shall be adequately vented. Tanks shall be provided with ancillary
mechanical fittings and accessories as noted. Tanks shall be marked to identify the
manufacturer, date of manufacture and serial numbers must be permanently embossed
into the tank.

MANUFACTURER
A.

M3.07

Manufacturer shall supply a 5 year warranty on tanks.

Tanks shall be manufactured by Poly Processing Company, or approved equal.

POLYEHTYLENE STORAGE TANKS
A.

Service: Chemical storage tanks shall be suited for the following operating conditions:

B.

High Density Crosslinked Polyethylene resin used in the tank manufacture shall be by
Exxon Mobil Chemicals or equal and shall contain ultraviolet stabilizer as recommended
by resin manufacturer. Where black tanks are indicated, the resin shall have a carbon
black compounded into it. The tank material shall be rotationally molded and meet or
exceed the following properties:

C.

Resin will include additional medium density polyethylene (OR-1000) with four times
the antioxidant properties of a standard polyethylene bonded to the interior surface during
the manufacturing process. Resin to be certified NSF/ANSI 61 for chemical storage

Property
Environmental Stress Cracking
Resistance, F50, hours, 10% Igepal

Type I XLPE
>1,000

ASTM Test
D1693

2,830

D638
Type IV
Specimen
D638
Type IV
Specimen

Tensile Strength, Ultimate psi, 2inch/minimum
700
Elongation at Break, % ,2-inch
minimum
Flexural Modulus, psi
D.

86,780

D790

Wall thickness for a given hoop stress is to be calculated in accordance with ASTM D
1998. Tanks shall be designed using a hoop stress no greater than 600 psi. In NO case
shall the tank thickness be less than design requirements per ASTM D 1998.
1. The wall thickness of any cylindrical portion at any fluid level shall be
determined by the following equation:
T = P x OD/2SD or 0.433 x SG x H x OD/2SD
Where:
P =

T
=
pressure, psi
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SG
H
OD
SD

=
=
=
=

a.

2.

specific gravity, gm/cc
fluid head, ft
outside diameter, ft
hydrostatic design stress, 600 psi
The minimum wall thickness shall be sufficient to support its own
weight in an upright position without external support but shall not
be less than 0.187” thick.

On closed top tanks the top head shall be integrally molded with the
cylindrical wall. Its minimum thickness shall be equal to the thickness of
the top of the straight sidewall. In most cases, flat areas shall be provided
for attachment of large fittings on the dome of the tank.

3. The bottom head shall be integrally molded with the cylindrical wall. Knuckle
radius shall be:
Tank Diameter, ft

Min Knuckle Radius, in

less than or equal to 6

1

greater than 6

1-1/2

4. Tanks with 3000 gal capacity or larger shall have at least 3 lifting lugs. Lugs
shall be designed for lifting the tank when empty.

E.

a.

Unless otherwise indicated, manways shall be 19-in diameter or
greater and equipped with an emergency pressure relief device or
SAFE-Surge™ Manway.

b.

Unless otherwise indicated, bolted sealed top manway shall be 19inches or greater and be in locations easily accessible from the
nearest worker access position. The sealed manway shall be
constructed of polyethylene material. The bolts shall be chemically
compatible with the chemical being stored. Gaskets shall be closed
cell, crosslinked polyethylene foam, Viton, or EPDM materials.
NOTE: If pneumatically filling, venting must be in accordance with
the following:

Tank colors shall be natural (unpigmented), black (COMPOUNDED), or other
compounded colors as specified by the ENGINEER with written agreement by the tank
manufacturer. Tanks shall be labeled per Sheet CF-4 in accordance with 30 TAC
290.42(f)(1)(C).
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M3.08 TANK ACCESSORIES
A. Ladder:
1.

Fiberglass access ladders shall be provided with the polyethylene chemical storage
tanks at locations as shown. Use proper chemical resistant materials when anchoring
to tank dome or sidewall. Safety cages shall be added to ladders as required. Ladders
must be designed to OSHA standard 2206; 1910.27.

2.

Ladders must be secured to the tank and secured to the concrete to allow for tank
expansion / contraction due to temperature and loading changes. See Poly
Processing Company’s Tank Installation Manual.

3.
All ladders shall be designed to meet applicable OSHA standards. Reference:
OSHA 2206; 1910.27; fixed ladders.
B. Restraint System:
1.

Metal components to be stainless steel edge softeners, and tension ring with stainless
steel or galvanized cables and clamps.

M3.09 TANKS
A.
Tank

Tank Schedule per the following specifications
Working
Capacity

Qty

Overall
Height

Nominal
Diameter

(see note 1)

Location:
Indoors /
Outdoors

Color

Insulation

Alum

1

6,100

10’-0”

12’-7 ½”

Outdoors

Natural

No

LAS

1

905

5’-4”

6’-11 ½”

Outdoors

Natural

No

SP

1

545

4’-0”

7’-1 ½”

Outdoors

Natural

No

Caustic

1

905

5’-4”

6’-11 ½”

Outdoors

Natural

Yes

Delta T
Value

60

Note 1: Approximate overall height is measured along the straight cylindrical portion of the tank and
includes the dome top.
B.

Fittings
1.

Tank fittings shall be according to the fitting schedule below. Fitting, gasket and bolt
material shall be per requirements in section A, or a material that is compatible with the
product being stored and shall be a minimum of ¼-in thick. Threaded fittings shall use
American Standard Pipe Threads. If tanks are insulated, fittings shall be installed at the
factory prior to application of the insulation.

Tank#

SAFESurge
Manway

UVent

Fill

Over flow

Level
Indication

IMFO
Outlet

Spare

Alum

24”

4”

2”

3”

2”

4”

2”

LAS

17”

3”

2”

2”

2”

2”

SP

17”

3”

2”

2”

2”

2”

Caustic

17”

3”

2”

2”

2”

2”
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2.

3.

4.

5.
6.

7.

Double flange fittings shall be constructed of virgin polyethylene. Bolts will be welded to
a common backing ring and encapsulated with polyethylene preventing fluid contact with
the metal material. Flange will have one full face gasket to provide a sealing surface
against the flange and tank surface. Bolt holes shall straddle the principal centerline of the
tank.
Bolted flange bulkhead fittings shall be constructed with one 150-lb flange installed
inside the tank and one flange ring installed outside the tank. The flange will be socket or
threaded according to specific connection requirements. The head of the bolts shall be
encapsulated with polyethylene preventing fluid contact with the metal material.
Encapsulated heads shall have a gasket to provide a sealing surface against the flange.
Bolt holes shall straddle the principal centerline of the tank.
Integrally Molded Flanged Outlet Fittings (IMFO®). These outlets must be an integral
part of the tank, molded from the same material as the tank and provide complete
drainage of liquid through the sidewall of the tank. Metal and alloy inserts shall not be
used. The tank should be properly supported- either with a high density crosslinked
polyethylene cushion or a concrete pad designed for the IMFO®.
Down Pipes and Fill Pipes: Down pipes and fill pipes shall be supported at 6-ft max
intervals. Down pipes and fill pipes shall be PVC or material compatible with the
chemical stored.
U-Vents: Each tank must be vented for the material and flow and withdrawal rates
expected. Vents should comply with OSHA 1910.106(F)(iii)(2)(IV)(9). U-vents shall be
sized by the tank manufacturer and be furnished complete with insect screen if required
(Insect screen lessens the tank capacity by 1/3) in accordance with the venting schedule
listed above.
Flange Adapters: Adapters may be used to adapt threaded or socket fitting components to
150-lb flange connections. Adapters shall be of material compatible with the chemical
stored.

M3.10 LEVEL INDICATION
A . Ultrasonic Level Indicator: The ultrasonic level indicator shall be 2” Model FDU91 as manufactured by
Endress + Hauser and suitable for service in a hazardous environment.
B.

External markings on tank shall be in 1” and 100 gallon increments from 0 to nominal capacity.

M3.11 TANK INSULATION AND HEAT TRACING
A. To be installed by manufacturer
M3.12 FACTORY TESTING
A.

Material Testing
1. Perform gel and low temperature impact tests in accordance with ASTM D 1998 on condition
samples cut from each polyethylene chemical storage tank.
2. Degree of Crosslinking. Use Method C of ASTM D 1998- Section11.4 to determine the orthoxylene insoluble fraction of crosslinked polyethylene gel test. Samples shall test at no less than
60 percent.

B.

Tank Testing
1. Dimensions: Take exterior dimensions with the tank empty, in the vertical position. Outside
diameter tolerance, including out-of-roundness, shall be per ASTM D 1998. Fitting placement
tolerance shall be +/- 1/2-in vertical and +/- 1 degree radial.
2. Visual: Inspect for foreign inclusions, air bubbles, pimples, crazing, cracking
3. Hydrostatic test: Following fabrication, the bottom tanks, including inlet and outlet fittings, shall
be hydraulically tested with water by filling to the top sidewall for a minimum of 1/2 an hour and
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inspected for leaks. Following successful testing, the tank shall be emptied and cleaned prior to
shipment.
M3.13 DELIVERY, STORAGE, AND HANDLING
A.

The tank shall be shipped upright or lying down on their sides with blocks and slings to keep them
from moving. AVOID sharp objects on trailers.

B.

All fittings shall be installed and, if necessary, removed for shipping and shipped separately unless
otherwise noted by the contractor.

C.

Upon arrival at the destination, inspect the tank(s) and accessories for damage in transit. If damage
has occurred, Poly Processing Company shall be notified immediately.

M3.14 INSTALLATION
A. Install the tanks in strict accordance with manufacturer’s Installation Manual and shop drawings.
M3.15 FIELD TESTING
A.

Tanks shall be hydro-tested for 24 hours prior to commissioning.

M3.16 PAYMENT
A.

No separate payment will be made for work performed in accordance with this section of the
specifications, and the cost thereof shall be included in the proper items of the Proposal and Bid
Schedule.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION M4 – PERISTALTIC CHEMICAL FEED PUMPS

PART 1 – GENERAL
1.01

SCOPE
This specification covers the requirements for furnishing and installing peristaltic pumps at the
Temple Membrane Water Treatment Plant Expansion which include two (one duty and one
redundant) pump for each of the following: Caustic Feed, Citric Acid Feed, Liquid Ammonium
Sulfate Feed and Sodium Permanganate Feed (four pumps total), totaling ten (10) pumps. The
peristaltic pumps shall come pre-assembled on a fiberglass “pump skid” consisting of a stand alone
table with containment built in and pre-plumbed suction, discharge and calibration chamber. Piping
shall have applicable isolation valves, pressure reliefs, check valves, etc. required for normal
operation.

1.02

INFORMATION REQUIRED WITH SHOP DRAWINGS
Shop Drawings shall include descriptive literature, dimensioned prints, performance curves and data
sheets in sufficient detail to fully describe equipment being offered.

PART 2 -- PRODUCTS
2.01

VARIABLE SPEED PERISTALTIC PUMP
A.

General
1. Pumps shall be positive displacement peristaltic type complete with retractable roller
pumphead, self-contained variable speed drive and flexible extruded tube as
specified. Peristaltic pumping action is created by the compression of the flexible
tube between the pumphead rollers and track, induced forward fluid displacement
within the tube by the rotation of the pump rotor, and subsequent vacuum-creating
restitution of the tube.
2. Pumps shall be dry self priming, capable of being run dry without damaging effects
to pump or tube, and shall have a maximum suction lift capability of up to 30'
vertical water column. Min pressure rating: 30 psi. Pump shall use no check valves
or diaphragms and shall require no dynamic seals in contact with the pumpage.
Process fluid shall be contained within pump tubing and shall not directly contact any
rotary or metallic components.
3. Flow shall be in the direction of the rotor rotation which can be reversed and shall be
proportional to rotor speed.

B.

Pump Construction
1. Pumphead
a. Pumphead shall consist of a fixed track with hinged guard door.
b. Pumphead door shall provide for viewing of rotation direction. When closed,
pump door shall seal against the pump track for leak containment and controlled
waste through the pumphead waste port in the event of a tube failure.
c. Rotor assembly shall be equipped with two self lubricating compression rollers
which shall be retractable for tube loading. Compression rollers shall be located
180 degrees apart for compression of the tube against the track twice per rotor
revolution. One roller shall at all times be fully engaged with the tubing
providing complete compression to prevent backflow or siphoning. Occlusion
gap shall come factory set to accommodate tube thickness specified.
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d.

The rotor assembly shall be close coupled to the output shaft of the drive
gearmotor by a keyed shaft and shall be axially secured to the shaft by a through
center retaining screw. Pumphead track shall be secured to the drive via slotted
screws and shall be self locating.

2. Tubing
a. Pump tubing shall be in contact with the inside diameter of the track (housing)
through an angle of 180 degrees and be held in place on the suction and
discharge by tube retainer clamps. The tubing shall be replaceable without the
use of tools.
b. Pump tubing shall be constructed of Marprene II, a thermoplastic elastomer with
a 64 Shore A durometer. If required for chemical compatibility, pump
manufacturer shall recommend an alternate tubing material. Tubing shall have a
minimum of 4000 hours life expectancy at 24 hours full continuous service.
c. Supply 50 foot roll of specified tubing size per pump.
3. Drive
a. Rating: Continuous 24 hr operation, 40o C ambient.
b. Supply:
110-120V
50/60
Hz
and
220-240V
50/60
Hz,
1-Phase field switchable. Supply six-foot length mains power cord with standard
120V three-prong plug.
c. IP55 ingress protection rating
1. Housing: Pressure cast aluminum with Trimite polyester powder coat,
electrostatically applied and baked. Front and rear panels with Trimite
Polyurethane coating, spray applied and baked.
2. Hardware:
Stainless Steel
d. Front panel operator controls:
1. Auto/Manual switch with non-maintained rapid prime
2. 3/4 turn potentiometer - For speed control in Manual Mode
3. LCD display of RPM
4. Forward/Off/Reverse switch
e. Remote Features:
1. Analog input of 0-32mA or 0-60VDC for speed control in Auto mode.
Signal response may be scaled over any part of the drive speed range.
2. Dry contact closure or TTL input for remote start/stop - functional in
both the Auto and Manual modes.
3. Provisions for accessory potentiometer for remote speed control.
4. Tachometer output selectable as either 0-5VDC analog or 5V square
wave frequency output.
f. Drive motor shall be permanent magnet DC with integral gearbox. Circuitry
shall be microprocessor controlled PWM type with temperature and load
compensation and protection. Drive speed shall be infinitely variable between 3
- 165 rpm (50:1 turndown)
g. Mounting: Drive shall be self supporting and shall not require anchoring.
2.02

MANUFACTURER
A.

Peristaltic Pumps shall be model 720 SN/RE or QDOS as manufactured by WatsonMarlow Bredel or approved equal. Approved equals for peristaltic pumps will be
reviewed in the Bid Process. If an equal is approved, it will be included in a formal
addendum.
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2.03

CHEMICAL SPECIFIC PUMP REQUIREMENTS
A.

General. This subsection covers the requirements for furnishing and installing
peristaltic type chemical feed pumps for the following processes:
1.
Alum Feed
Number of Pumps
2
Fluid Concentration
40%
Fluid Temperature............................................................ Ambient
Max. Capacity (gallons per minute)................................. 0.5 gpm
Min. Capacity (gallons per minute) ................................. .05 gpm
Power Supply 115 VAC, 60 Hz, 1 Ph
2.
Caustic Feed
Number of Pumps
2
Fluid Concentration ................................................................ 50%
Fluid Temperature................................................... up to 95 deg F
Max. Capacity (gallons per minute)............................... 0.13 gpm
Min. Capacity (gallons per minute) ............................... 0.01 gpm
Power Supply 115 VAC, 60 Hz, 1 Ph
3.
Liquid Ammonium Sulfate Feed
Number of Pumps
2
Fluid Concentration
40%
Fluid Temperature............................................................ Ambient
Max. Capacity (gallons per minute)............................... 0.13 gpm
Min. Capacity (gallons per minute) ............................... 0.01 gpm
Power Supply 115 VAC, 60 Hz, 1 Ph
4.
Sodium Permanganate Feed
Number of Pumps
2
Fluid Concentration
40%
Fluid Temperature............................................................ Ambient
Max. Capacity (gallons per minute)............................... 0.13 gpm
Min. Capacity (gallons per minute) ............................. 0.004 gpm
Power Supply 115 VAC, 60 Hz, 1 Ph

SECTION 3 – EXECUTION
3.01

INSTALLATION
A.
B.
C.
D.

Contractor shall install items in accordance with manufacturer's
recommendations and as indicated and specified.
Contractor to provide hose barb-to-process line adapters for connection of pump
tubing to process lines. Hose barbs to be secured to the pump tubing via a hose
clamp tightened around the OD of the tubing.
Pump is supplied with a 25 point terminal strip for signal input and output wiring
and RS232 connection. Contractor shall supply shielded signal wiring for wiring
of the required remote input and output to the terminal strip.
Contractor shall furnish and install suction piping from the bulk storage tank,
including isolation valves. Piping shall pass through existing openings in
concrete wall.
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E.
F.

Contractor shall furnish and install calibration assembly consisting of graduated
chamber, interconnect piping and isolation ball valves on the pump suction line.
Pumps shall come pre-assembled with fiberglass pump skid/table requiring
Contractor to install table, connect electrical and connect to Suction and
Discharge Interconnect Piping.

3.02 -3.10 (not used)
3.05

PAYMENT
Unless otherwise indicated, no separate measurement or payment for work performed under this
Section. Include cost of same in Contract price bid for work of which this is a component part.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION M5 – SURFACE WASH AND EFFLUENT VALVE ELECTRIC ACTUATORS
M5.01

SCOPE
A.

M5.02

GENERAL
A.

M5.03

This specification details the requirements for furnishing and installing
modulating electric actuators and torque tubes on the Clarifier Drain Valves
(2 total) and HQ electric actuators on the Filter Backwash Slide Gates (3
total).

Effluent modulating electric actuator shall include the electric motor,
reversing contactor, integral transformer, visual indicator dial, reduction
gearing, valve stem drive, nut/bushing, position limit switches, mechanical
overload torque switches, ductile iron gear case, integral circuit breaker
disconnect (with external lever – padlockable) and automatic declutchable handwheel. All actuators shall be by the same manufacturer for
ease of maintenance and spare part commonality.

ACTUATOR REQUIREMENTS
A.

GEARS:
Motor speed reduction shall be by means of a gear train
consisting of hardened steel spur gears and self –locking worm and worm
gear set. The worm shall be heat-treated alloy steel and have worm thread
surface rolled or ground. The worm gear shall be bronze. Non-metallic
gears in the power train are not acceptable.

B.

ROTATING COMPONENT:
All gearing and shafting shall be
supported on anti-friction bearings. All thrust components shall be
supported by use of tapered roller bearings.

C.

HANDWHEEL DRIVE: The actuator shall be furnished with a
handwheel located in a 90-degree plane from the actuator output drive,
with a maximum rim pull requirement of 60 pounds for valve travel loads.
An external manual declutch lever shall be included to place actuator in
the manual mode. The lever shall not be more than a 10 pound force to
engage even when the valve has been tightly seated. The lever is to be
padlockable in either handwheel or motor mode. Operation by motor shall
not cause the handwheel to rotate, or operation of the hand wheel shall not
cause the motor to rotate. Handwheel shall operate in the clockwise
direction to close.

D.

LUBRICATION: All gearing and bearings shall be grease lubricated
and suitable for year-round service based on prevailing ambient
temperature conditions.

E.

ELECTRIC MOTORS:
Electric motors shall be specifically
designed for valve actuator service, and be totally enclosed, nonventilated.
The enclosure shall meet NEMA 4 (weatherproof)
requirements. Motor shall be capable of operation under maximum
specified loads when voltage to the motor is +/- 10% of the nominal
M5-1

voltage. Motor shall have Class F insulation with thermal overload sensors
imbedded in the motor windings.
F.

LIMIT SWITCHES:
Limit switches shall be geared to the drive
mechanism and in step with the actual valve position at all times, whether
operation is by power or manual mode. Switches shall be activated by a
rotor design. Contacts shall be silver and have a rating of 10 amps at 120
VAC. A minimum of (3) N.O. and (3) N.C. contacts shall be provided for
each direction of travel. The limit switch gear mechanism shall be
enclosed to prevent entrance of foreign matter or wire entanglement. Use
of cams or screws to set switches of designs requiring battery back-up
methods to ensure position control in the event of a power failure, are
unacceptable.

G.

TORQUE SWITCHES:
The actuator shall include an adjustable
torque switch to interrupt the motor power circuit when an obstruction is
encountered in either direction of travel or when torque seating of valves
is required for tight shut off. The torque switch shall have a calibrated dial
for adjustment and have means to ensure maximum actuator rating is not
exceeded. Contacts shall be same construction and rating as limit switch.
Mechanical torque springs for load control shall be field replaceable
without need of actuator dismantling or removal of the worm assembly.

H.

POSITION INDICATION: Local position indication for quarter
valves shall be by indicator dial located on the gear operator and graduated
in 25 percent increments. If remote position indication is specified, this
shall be by means of a 1000 ohm potentiometer & 4-20 mA transmitter
shall be in step with valve position at all times whether operation is
electrical or manual.

I.

ELECTRICAL CONTROLS:
The actuator shall be furnished with
power and control terminal strips, space heater (25 watt), limit switches,
torque switches, all housed in a control compartment meeting NEMA 4
(weatherproof) requirements. The rectangular enclosure shall have a
boned o-ring seal and hinged cover. Cover bolting shall be captive,
stainless steel, hex head fasteners. Built-in controls shall be an integrated
modular package, completely wired and be easily removable or
replaceable, as a complete package, by removal of four (4) captive screws.
Motor leads and power supply leads will be terminated to the terminal
strips located on the modular package. Power supply terminals (5 points
minimum) and control supply terminal (48 points minimum) shall be
physically isolated from each other to protect against transient voltages.
The terminal strips shall be completely shrouded with high impact
resistant plastic to avoid accidental terminal contact by personnel. The
module is to include a snubber circuit to provide control voltage protection
for switches and electronic modules from voltage surges. All electrical
components of the modular package, such as reversing contractor,
transformer, etc., shall be unidirectional plug connected to provide easy
removal and requirements such as modulating control, 2-wire control,
interposing relays, etc. shall be plug-in printed circuit type boards must be
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temperature rated -40° to + 70°C. Ease of replacement or upgrading shall
be of paramount consideration.
J.

OPEN-CLOSE SERVICE CONTROLS shall include as a minimum:
Reversing Contractor Control voltage shall be 120 volts, 60 or 50
Hz. NO Seal-in contacts for momentary contact pushbutton control
and N.C. contacts for electrical interlock shall be supplied. When
specified, additional auxiliary contacts (1 N.O. and 1 N.C. for open
and close coils) shall be supplied. The contactor shall be both
electrically and mechanically interlocked. It shall be completely wired
as an assembly and plug connected to the modular package.
Control Power Transformer The transformer assembly shall
provide 115, 18 and 12 VAC. It shall be epoxy impregnated and
encapsulated to prevent moisture incursion and shall be completely
wired as an assembly and plug connected to the modular package.
Pushbuttons Each actuator shall be supplied with open-stop-close
pushbuttons furnished integrally mounted. Pushbuttons shall be
double o-ring sealed and include a protective silicon boot. Seal
material shall be resistant to ozone and ultraviolet light. When
integrally mounted pushbuttons are specified, the design shall permit
operation of the buttons when the electrical enclosure cover is open.
Indicating Lights The actuator shall include a two (2) long lifehigh intensity LED type pilot lights to indicate open, closed and
intermediate valve position (both lamps on). Red lights indicate valve
open and green shall indicate valve closed. An additional LED pilot
light shall be furnished to indicate power is on. A fourth LED pilot
light shall be furnished to indicate torque switch trip.
Selector Switch The actuator shall include a 3 position selector
switch, for local (hand)-off-remote (auto) control. If specified the
switch shall be padlockable in any position.

K.

POSITIONING CONTROL SERVICE providing up to 1200 starts per
hour with positioning accuracy to +/- 3.0% dependent on valve operating
time, shall include, in addition to the Open-Close controls:
Comparator Circuit The comparator circuit shall be a solid state
plug-in PC board to accept a 4-20mA input control signal from a
position controller and have zero, span and deadband adjustments.
The circuit shall provide, as standard, a 4-20 mA output signal for
remote position indications. Both input and output signals shall be
optically isolated. The circuit shall include a jumper selectable setting
to Remain-In-Last Position or Close on Loss of control signal.
Feedback Potentiometer A valve position feedback potentiometer
shall be included and shall be mechanically connected to the valve
stem and in step with valve position at all times whether the unit is
being operated electrically or by handwheel.
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L.

MOUNTING AND STORAGE
Electric motor operators shall be
provided and mounted by the local, authorized EIM Representative at their
facility. For new valve assemblies, cycle test may be witnessed by the
Engineer or Owner upon request prior to jobsite shipment. Follow all
Manufacturers instructions for storage, installation and field wiring at
jobsite.

M.

SERVICE
Local EIM representative shall provide start-up service on
each new actuator after installation and field wiring is complete.

VALVE SCHEDULE

TAG
QTY
Clarifier Drain
2
(1 and 2)
Filter Backwash
3
Slide Gate (1, 2
& 3)
M5.05

Action
MODULATING

NEW VALVE / EIM #M2CP

20” x 20”

OPEN / CLOSE

NEW VALVE / EIM #HQ

Type of Installation / Actuator

QUALITY ASSURANCE
A.

M5.06

Valve Size
8”

Actuators shall be model M2CP or Series HQ as manufactured by EIM
Company, Missouri City, Texas, or approved equal.

PAYMENT
A.

Payment shall be included in the appropriate item of the Proposal and Bid
Schedule.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION M6 – PROCESS PIPING SUPPORTS
PART 1 – GENERAL
1.01

1.02

1.03

SUMMARY
A.

Provide all tools, supplies, materials, equipment, and labor necessary for the design,
furnishing, construction, and installation of all pipe supports, hangers, guides, and
anchors shown, specified, or required for a complete and operable piping system.

B.

Piping supports for pipe 30″ and larger have been designed for the piping shown. Any
modification to the piping, including the addition of flexible joints where not shown will
require review and approval of the support system.

C.

The absence of pipe supports, restraints and related details for pipes smaller than 30″ on
the PLANS does not relieve the CONTRACTOR of the responsibility for providing them.
Pipe supports and restraints shown on the PLANS, if any, are shown only to convey the
design intent or where specific types and locations are required for a particular location
and are not intended to represent a complete support system.

D.

Piping supports for HDPE pipe must cradle at least the bottom 120o of the pipe and be at
least ½ of the pipe diameter. Edges should be rounded or rolled to prevent cutting the
pipe. Commercial pipe supports such as u-bolts, narrow strap-type hangers and roller
type supports are unsuitable unless modified for width and cradling. The weight of the
pipe and its contents must be distributed over a broad surface. Narrow support surfaces
can produce high concentrated stress and possibly lead to pipeline failure. Supports
shall be spaced as per pipe manufacturer’s recommendation, but no further than 10 foot
intervals for all pipe sizes 12”, above and 6 foot for pipes 6” to 12” and 4 foot for pipes
less than 6”.

E.

Piping supports for plumbing piping and specialties are not covered by this Specification.

RELATED REQUIREMENTS
A.

PLANS show sizes, materials, elevations, and arrangements of piping.

B.

Other related work as called for on PLANS or specified elsewhere in this or other
TECHNICAL SPECIFICATION Sections.

REFERENCES
The publications listed below form a part of this Specification to the extent referenced. The
publications are referred to in the text by basic designation only.
AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
ASME B31.1

Power Piping
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A123

Specifications for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel
Products

ASTM A575

Standard Specification for Steel Bars, Carbon, Merchant Quality,
M-Grades
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MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE
AND FITTINGS INDUSTRY INC. (MSS)
MSS SP-58

Pipe Hangers and Supports – Materials, Design and Manufacture

MSS SP-69

Pipe Hangers and Supports – Selection and Application

MSS SP-89

Pipe Hangers and Supports – Fabrication and Installation Practices

MSS SP-90

Guidelines on Terminology for Pipe Hangers and Supports
FEDERAL SPECIFICATIONS (FS)

FS WWH-171

Hangers and Supports, Pipe
UNDERWRITER’S LABORATORIES, INC. (UL)

UL-203

Pipe Hanger Equipment for Fire Protection Service

1.04

DEFINITIONS (NOT USED)

1.05

SYSTEM DESCRIPTION

1.06

A.

General
1.
The intent of this Specification is that all process piping systems shown on the
PLANS be provided with pipe hangers and supports.
2.
CONTRACTOR is responsible for the design of the pipe support system.
Reference Paragraph 1.07 B.

B.

Design Requirements
1.
Select and design within the specified spans and component requirements.
2.
The absence of pipe supports and details on the PLANS does not relieve the
CONTRACTOR of responsibility for sizing and providing supports as required for
the process piping shown on the PLANS.
3.
Meet requirements of MSS SP-58.
4.
Structural Design Criteria:
a.
Dead loads imposed by the weight of the pipes and appurtenances filled
with water plus any insulation.
b.
Safety factor: Minimum of 5.
5.
Design, size, and space support anchoring devices, including anchor bolts,
inserts, and other devices used to anchor the supports to withstand the shear
and pullout loads imposed by loading and spacing on each support.
6.
Framing Support System:
a.
Beams: Size such that beam stress does not exceed 25,000 psi and
maximum deflection does not exceed 1/240 of the span.
b.
Column Members:
Size in accordance with the manufacturer’s
recommended method.
c.
Support Loads: Determine based on pipes filled with water.
d.
Electrical Conduit Support: Include provision for electrical conduit
routing in the design of the framing support system.
7.
The load rating for universal concrete inserts is not to be less than that of the
hanger rods they support.

SUBMITTALS
A.

Furnish the following in accordance with Specifications Section 01300, “Submittals”.
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1.

2.
1.07

1.08

Shop Drawings. In addition to the items specified in Section 01300, “Submittals”,
furnish the following:
a.
Furnish drawings of all pipe supports, hangers, anchors, and guides.
Drawings of each piping system locating each support, hanger, guide, or
anchor. Installation details, materials, loads or forces and deflection of all
hangers and supports.
b.
Engineered hanger assemblies are to be detailed on 8½″ × 11″ sheets.
Each sketch to include a location plan showing the location of the hanger
in relation to columns and equipment.
c.
Manufacturer’s catalog data, literature, and engineering data for all
hangers and supports.
Certificate of Conformance as required in Paragraph 1.07 - Quality Assurance.

QUALITY ASSURANCE
A.

Obtain each type of pipe hanger or support from no more than one manufacturer.

B.

Piping Support Design
1.
The design, computations, and detail drawings for the pipe supports and hangers
are to be prepared by or under the direct supervision of a Professional Engineer
registered in the State of Texas.
2.
Piping support design engineer is to be ordinarily engaged in the design and
analysis of pipe support systems.
3.
The design engineer is to develop a detailed support system specific to the
piping material, pipe joints, valves, piping appurtenances, system pressures and
temperatures proposed as part of the Work.
4.
Provide certificate signed and sealed by same engineer stating that the pipe
support computations and pipe support drawings are in conformance with the
design criteria.

DELIVERY, STORAGE AND HANDLING
A.

Loose parts are to be shipped in crates that are clearly marked as to contents. Ship
fabricated supports in largest sections permissible by carrier regulations.

B.

All materials are to be inspected for size, quality and quantity upon delivery to site.

C.

Store in a covered dry location until time of installation.

1.09

PROJECT/SITE CONDITIONS (NOT USED)

1.10

SEQUENCING

1.11

A.

Coordinate the location and placement of concrete inserts and drilling of structural
members.

B.

Review installation procedures required under other Sections and coordinate the Work
that must be installed with, or attached to, the hangers and supports.

SCHEDULING (NOT USED)

PART 2 – PRODUCTS
2.01

GENERAL
A.

Code Compliance: All piping systems and pipe connections to equipment to be properly
supported, to prevent undue deflection, vibration, and stresses on piping, equipment, and
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structures. All supports and parts thereof to conform to the requirements of ASME B31.1,
except as supplemented or modified by these Specifications.
B.

Structural Members: Wherever possible, pipes are to be attached to structural members.
Where it is necessary to frame structural members between existing members, such
supplementary members to be provided by the CONTRACTOR at no additional cost to
the OWNER. All supplementary members to be in accordance with the requirements of
the building code and the American Institute of Steel Construction.

C.

Support Spacing: Supports for piping with the longitudinal axis in approximately a
horizontal position to be spaced to prevent excessive sag, bending and shear stresses in
the piping, with special consideration given where components, such as flanges and
valves, impose concentrated loads. Where calculations are not made or more stringent
requirements from pipe manufacturers prevail, suggested maximum spacing of supports
are given in the tables below. Vertical supports to be spaced to prevent the pipe from
being overstressed from the combination of all loading effects.

D.

Pipe Hangers: Pipe hangers to be capable of supporting the pipe in all conditions of
operation, allow for free expansion and contraction of the piping, and prevent excessive
stress on equipment. All hangers to have a means of vertical adjustment after erection.
Hangers to be designed so that they cannot become disengaged by any movement of the
supported pipe. Hangers subject to shock, seismic disturbances, or thrust imposed by
the actuation of safety valves, to include hydraulic shock suppressors.

E.

Hangers Subject to Horizontal Movements: At hanger locations where lateral or axial
movement is anticipated, suitable linkage to be provided to permit such movement.
Where horizontal pipe movement is greater than ½-inch, or where the hanger rod
deflection from the vertical is greater than 4 degrees from the cold to the hot position of
the pipe, the hanger rod and structural attachment to be offset in such a manner that the
rod is vertical in the hot position.

F.

Spring-Type Hangers: Spring-type pipe hangers to be provided for piping subject to
vibration or vertical expansion and contraction, such as engine exhausts and similar
piping. All spring-type hangers to be sized to the manufacturer’s printed
recommendations and the loading conditions encountered. Variable spring supports to
be provided with means to limit misalignment, buckling, eccentric loading, or to prevent
overstressing of the spring, and with means to indicate at all times the compression of the
spring. The support to be designed for a maximum variation in supporting effort of 25
percent for the total travel resulting from thermal movement.

G.

Thermal Expansion: Wherever expansion and contraction of piping is expected, a
sufficient number of expansion loops or joints to be provided, together with the necessary
rolling or sliding supports, anchors, guides, pivots, and restraints. Design to allow the
piping to expand and contract freely in directions away from the anchored points and to
be structurally suitable to withstand all loads imposed.

H.

Heat Transmission: Supports, hangers, anchors, and guides to be so designed and
insulated, that excessive heat will not be transmitted to the structure or to other
equipment.

I.

Riser Supports: Where practical, risers to be supported on each floor with riser clamps
and lugs, independent of the connected horizontal piping.

J.

Freestanding Piping: Free-standing pipe connections to equipment, like chemical
feeders, pumps, etc., to be firmly attached to fabricated frames made of angles,
channels, or I-beams anchored to the structure. Exterior, free-standing overhead piping
to be supported on fabricated pipe stands, consisting of pipe columns anchored to
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concrete footings, with horizontal, welded steel angles and U-bolts or clamps, securing
the pipes.

2.02

K.

Submerged Supports: All submerged or partially submerged piping to be supported with
hangers, brackets, clips, or fabricated supports and anchors of Type 316 stainless steel,
unless otherwise shown.

L.

Point Loads: Any meters, valves, heavy equipment, and other point loads on PVC,
fiberglass, and other plastic pipes, to be supported on both sides, according to
manufacturer’s recommendations to avoid undue pipe stresses and failures. To avoid
point loads, all supports on plastic and fiberglass piping to be equipped with extra wide
pipe saddles or galvanized steel shields.

M.

Noise Reduction: To reduce transmission of noise in piping systems, all copper tubes in
buildings and structures to be wrapped with a 2-inch wide strip of rubber fabric or similar,
suitable material, at each pipe support, bracket, clip, or hanger.

N.

Manufacturers
1.
Basic Engineers, Pittsburgh, PA.
2.
Bergen-Paterson Corp., Boston, MA.
3.
Elcen Metal Products Company, Franklin Park, IL.
4.
Grinnell Corp., Cranston, RI.
5.
NPS Industries, Inc., Secaucus, NJ.

PIPING SUPPORT SYSTEMS
A.

General
1.
Materials for Supports and Hangers: Materials for pipe supports and hangers to
be as specified or shown on PLANS. When PLANS lack such information,
hangers, supports, and anchor bolts to be manufactured/fabricated of hot-dipped
galvanized steel.
2.
Fabricate pipe supports of the correct material to the general configuration
indicated by catalogs when specified items are not available in specified material.
3.
Manufacturer’s catalog/figure numbers are typical of the types and quality of pipe
supports and hangers to be provided.
4.
Special support and hanger details are shown to cover typical locations where
standard catalog supports are inapplicable.
5.
Furnish fabricated and standard hangers and supports complete with necessary
inserts, bolts, nuts, rods, washers, and other accessories.
6.
Run piping in groups and parallel to building lines where practical. Provide
minimum clearance of 1-inch between pipe and other Work.
7.
Install hangers and supports at all locations where piping changes direction.
8.
All hangers and supports to be capable of adjustment after placement of piping.
9.
Each type of hanger or support is to be the product of one manufacturer. Types
of hangers to be kept to a minimum.
10.
Vertical Piping to be supported at each floor and between floors by stays or
braces designed to prevent rattling and vibration.
11.
Chain, wire, strap, or perforated bar hangers are not acceptable.
12.
Piping may not be suspended from piping above it.
13.
Provide thrust supports designed to be field adjusted and capable of restraining
the loads generated by pipe movement due to expansion and contraction.
14.
Provide intermediate or guide supports at intervals not exceeding 20 feet.
15.
Guide supports to cradle the bottom 90 degrees of the pipe, and the bearing
surface is to be contoured to fit the pipe.
16.
Unless noted otherwise on PLANS, do not clamp piping to building surfaces; use
offset supports.
17.
Where concrete supports are shown, apply two layers of 15-pound building felt
under the pipe in contact with the concrete. Neatly trim felt around support.
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18.
19.
20.

Pitch piping to drain when shown on PLANS.
Provide lateral and longitudinal support as required to resist lateral loading such
as wind.
Dissimilar Metals:
a.
Thin walled stainless steel piping is to be isolated from carbon steel by
using stainless steel or fiberglass hangers or supports.
b.
Prevent contact between dissimilar metals by using copper-plated,
rubber or vinyl coated or stainless steel hangers or supports.

B.

Saddle Supports
1.
Pedestal Type: Schedule 40 steel pipe stanchion, saddle, and anchoring flange.
2.
Nonadjustable Saddle, MSS SP-58, Type 37 with U-bolt.
a.
Manufacturers and Figures:
1)
Grinnell, Figure 259.
2)
B-Line, Figure B3093.
3.
Adjustable Saddle, MSS SP-58, Type 38 without clamp.
a.
Manufacturers and Figures:
1)
Grinnell, Figure 264.
2)
B-Line, Figure B3092.
4.
Neoprene Waffle Isolation Pad:
a.
Manufacturers and Figures:
1)
Mason Industries, Type W.
2)
Korfund, Korpad 40.

C.

Hangers
1.
Hanger, MSS SP-58, Type 1 and Type 6.
a.
Manufacturers and Figures:
1)
Grinnell, Figure 104 or 260.
2)
B-Line, Figure B3198H or B3100.
2.
Hanger Rods, Clevises, Nuts, Sockets and Turnbuckles: In accordance with
MSS SP-58.
3.
Attachments to Steel Beams: Concentric loading I-beam clamp, MSS SP-58,
Type 21, 28, 29 or 30, which engage both sides of the flange.
4.
Wooden Beam Attachments: Lag screws and angle clips to members not less
than 2½ inches thick.
5.
Concrete Attachment: Concrete inserts, MSS SP-58, Type 18, continuous
channel insert or clip angles with anchor bolts.
6.
Welding Insulation Saddles: MSS SP-58, Type 39 for insulated steel piping.
a.
Manufacturers and Figures:
1)
Grinnell, Figure Series 160.
2)
B-Line, Figure Series B3160.
7.
Insulation Shields: Galvanized steel and stainless steel, MSS SP-58, Type 40.
a.
Manufacturers and Figures:
1)
Grinnell, Figure 167.
2)
B-Line, Figure B3151.

D.

Wall Brackets
1.
One-Hole Clamp Type:
a.
Manufacturers and Figures:
1)
Grinnell, Figure 126.
2)
Or equal.
2.
Welded Steel, MSS SP-58, Type 33 (heavy-duty):
a.
Manufacturers and Figures:
1)
Grinnell, Figure 199.
2)
B-Line, Figure B3607.
3.
Channel Type:
a.
Manufacturers:
1)
Unistrut.
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2)

Kin-Line.

E.

Pipe Clamps
1.
Riser Clamps, MSS SP-58, Type 8.
a.
Manufacturers and Figures:
1)
Grinnell, Figure 261.
2)
B-Line, Figure B3373.

F.

Channel Type Support Systems: 12-gauge, 1-5/8-inch wide series, pre-galvanized in
accordance with ASTM A525, class G90, or hot-dip galvanized after fabrication or, when
required by location, Type 304 stainless steel.
1.
Members and Connections: Design for all loads with a safety factor of 5.
2.
Manufacturers and Models:
a.
Kin-Line, Series CI3812.
b.
Unistrut, Series P3200.

G.

Pipe Guides
1.
Intermediate Guides
a.
Piping 6-Inches and Smaller: Pipe clamp with oversize pipe sleeve to
provide minimum 1/8-inch clearance.
1)
Manufacturers:
a)
Kin-Line, Inc., Figure 417.
b)
Grinnell Power Strut, Figure P5932.
b.
Piping 8-Inches and Larger: Specially formed U-bolts with double nuts to
provide 1/4-inch minimum clearance around pipe.
1)
U-Bolt Stock Size:
a)
8-Inch Pipe: 5/8-inch U-bolt.
b)
10-Inch Pipe: 3/4-inch U-bolt.
c)
12 Through 16-Inch Pipe: 7/8-inch U-bolt.
d)
18 Through 30-Inch Pipe: 1-inch U-bolt.
e)
Greater Than 30-Inch Pipe: As shown on the PLANS.
2.
Alignment Guides:
a.
Piping 8-Inches and Smaller: Galvanized steel spider or sleeve type.
b.
Piping 10-Inches and Larger: Galvanized roller type guides.
c.
Manufacturers:
1)
Flexonics.
2)
Kin-Line.

H.

Pipe Anchors
1.
Galvanized steel anchor chair with U-bolt strap.
a.
Manufacturers and Models:
1)
Grinnell, Figure 198.
2)
B-Line, Figure B3147A or B3147B.

I.

Concrete Inserts
1.
Concrete inserts shall be MSS SP-58 malleable Type 18.
2.
Where shown or required, concrete inserts to be of the continuous type capable
of supporting 2,000 pounds per foot of insert. Section to be 1-5/8-inch wide and
1-5/8-inch deep. The continuous inserts to be as manufactured by one of the
following:
a.
Unistrut Corporation.
b.
B-Line.

J.

Beam Clamps: Steel beam clamps to be of malleable iron and conform to MSS SP-58.

K.

Wall Brackets: Brackets for wall mounting to be MSS SP-58, Type 32 or 34.

M6 – Page 7 of 12

Process Piping Supports

L.

Hanger Rods
1.
Hanger rods are to be straight and installed vertical.
2.
Hanger rods are to be sized as required to adequately suspend the attached load
with a minimum safety factor of 2. Secure all hanger rods to structural members.
3.
Hanger rods to be subject to tensile loading only.
4.
All rigid rod hangers to provide a means of vertical adjustment after erection.
5.
Hanger rod steel to conform with ASTM A575, with square head nut on top and
running thread on the bottom end.
6.
Minimum size single hanger rods to be in accordance with the schedule below
unless otherwise shown or specified. Double rods used for pipe 8 inches and
greater may be 1/4-inch less in diameter than indicated.
Pipe Size (inches)
Less than 2
2½
4-6
8 - 12
14 - 20
Larger than 20

7.
8.

M.

2.03

2.04

Rod Diameter (inches)
3/8
½
¾
7/8
1
1¼

All threads are UNC unless otherwise specified.
Use expansion anchors only to support rods, hangers and brackets for piping
2-inches and smaller, and only if the expansion anchors are designed to carry
100 percent of the full load, hangers and/or bracket and pipe load.

Supports for Vertical Piping
1.
Provide riser clamp placed under hub, fitting or coupling with approved solid
bearing on steel sleeve at each floor level.
2.
Where riser clamps are used with plastic piping, modify so as not to exert any
compressive forces on the pipe.

FABRICATION
A.

Galvanizing: Unless otherwise shown or specified, all fabricated pipe supports, other
than stainless steel or non-ferrous supports, to be blast-cleaned after fabrication and hotdip galvanized in accordance with ASTM 123.

B.

Other Coatings: Other than stainless steel or non-ferrous supports, all supports to
receive protective coatings in accordance with the requirements of Section 09902,
“Painting and Protective Coatings”.

SOURCE QUALITY CONTROL (NOT USED)

PART 3 – EXECUTION
3.01

GENERAL
A.

General: All pipe supports, hangers, brackets, anchors, guides, and inserts to be
fabricated and installed in accordance with the manufacturer’s printed instructions and
ANSI/ASME B31.1. All concrete inserts for pipe hangers and supports to be coordinated
with the formwork.

B.

Appearance: Pipe supports and hangers to be positioned in such a way as to produce an
orderly, neat piping system. All hanger rods to be vertical, without offsets. Hangers to be
adjusted to line up groups of pipes at the proper grade for drainage and venting, as close
to ceilings or roofs as possible, without interference with other work.
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3.02

3.03

C.

All supports to be securely fastened.

D.

Furnish two nuts (one for locking purposes) on all hanger rods.

PREPARATION
A.

Locate hangers, supports and accessories to support piping, valves and at all
concentrated loads.

B.

Locate hangers, supports and accessories within maximum span lengths specified to
support continuous pipeline runs.

C.

Locate hangers and supports to prevent vibration or swaying and to provide for
expansion and contraction.

D.

Install items to be embedded before concrete placement.

E.

Fasten embedded items securely to prevent movement during concrete placement.

F.

Install hanger and support units on piping systems as recommended by manufacturer.

G.

Adjust hangers and supports and place grout for concrete supports to bring pipelines to
specified elevations.

ERECTION, INSTALLATION AND APPLICATION INSTRUCTIONS
A.

General
1.
Install CONTRACTOR-designed and selected support system, as approved, in
accordance with MSS SP-69 and as specified herein.
2.
Support piping connections to equipment by pipe support and not by the
equipment.
3.
Support large or heavy valve, fittings and/or appurtenances independently of
connected piping.
4.
Support no pipe from the pipe above it.
5.
Provide supports at piping changes in direction or in elevation, adjacent to
flexible joints and couplings, and where otherwise shown.
6.
Do not install pipe supports and hangers in equipment access areas or bridge
crane runs.
7.
Vibration Isolation Pad: Provide for pedestal type pipe supports under base
flange adjacent to equipment and where required to isolate vibration.
8.
Insulated Piping:
a.
Install oversized supports to fit the closed-cell rigid insulation inserts.
b.
Install supports with galvanized or stainless steel protection shields and
oversized rollers.
9.
Brace hanging pipes against horizontal movement by both longitudinal and
lateral sway bracing.
10.
Dielectric Barrier:
a.
Provide between supports and copper or stainless steel pipe.
b.
Provide between stainless steel supports and nonstainless steel ferrous
piping.
11.
At each channel type support, provide every pipe with intermediate pipe guide,
except where pipe anchors and alignment guides are required.
12.
Channel Type Support Framing System Spacing:
a.
Install on 10-foot maximum centers, unless otherwise shown.
b.
Generally satisfactory for steel and ductile iron pipe 3 inches and larger.
c.
Other pipelines and special situations will require supplementary hangers
and supports.
13.
Flush Type Insert Channels:
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a.
b.
c.
B.

Install in pipe galleries, utilidors, trenches, and where shown.
Extend from the floor to ceiling.
Run continuous across gallery and utilidor ceilings and down both walls.

Support Methods
1.
Horizontal Suspended Pipes:
a.
Single Pipes: Adjustable swivel-ring, split-ring, or clevis hangers.
b.
Multiple Pipes: Trapeze hangers with channel type supports.
2.
Horizontal Pedestal Mounted: Saddle type supports.
3.
Horizontal Wall Mounted: Wall brackets.
4.
Vertical Pipes: Wall brackets, base elbows, or riser clamps on floor penetrations.

3.04

REPAIR/RESTORATION (NOT USED)

3.05

FIELD QUALITY CONTROL
A.

Quality Control: Pipe hangers and supports to be fabricated and installed by experienced
welders and fitters, using the best welding procedures available. Fabricated supports to
be neat in appearance without sharp corners, burrs, and edges.

3.06 - 3.09 (NOT USED)
3.10

SCHEDULES
Unless noted otherwise on PLANS, support piping as required to distribute the load on the
structure. Maximum distances between pipe supports to be as follows:
A.

Support Spacing for Schedule 40 & 80 Steel Pipe
Pipe Size
(inches)
1/2
3/4 & 1
1¼ to 2
3
4
6
8 & 10
12 & 14
16 & 18
20 & Above

B.

Support Spacing for Copper Tubing
Pipe Size
(inches)
1/2 to 1½
2 to 4
6 & Above

C.

Suggested Max. Span
(Feet)
6
8
10
12
14
17
19
23
25
30

Suggested Max. Span
(Feet)
6
10
12

Support Spacing for PVC/CPVC Pipe, Schedule 40 or 80
Pipe Size
(inches)
1/2
3/4
1

Suggested Max. Span
[@ 100°F] (Feet)
4
4
4.5
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1¼
1½
2
2½
3
4
6
8
10
12

5
5
5
6
6
6.5
7.5
8
8.5
9.5

D.

Support Spacing for Thin Wall Stainless Steel Pipe: Per applicable specification section.

E.

Support Spacing for Ductile Iron Pipe
Pipe Size
(inches)
All Sizes

F.

Suggested Max. Span
(Feet)
One Support per Length of 20 Feet
(Support Located at Joint)

Support Spacing for Welded, Fabricated Steel Pipe
Practical Safe Spans for Simply Supported Pipes in 120° Contact Saddles
Wall Thickness (inches)
Nominal Size
3/16
1/4
5/16
3/8
7/16
1/2
5/8
3/4
7/8
(inches)
Span, L-ft
24
33.4
37.4
40.5
43.0
45.2
47.0
26
33.7
37.7
41.0
43.6
45.9
47.8
28
33.9
38.1
41.4
44.1
46.5
48.5
30
34.2
38.4
41.9
44.8
47.5
49.4
32
34.4
38.7
42.2
45.2
47.7
50.0
34
34.5
38.9
42.5
45.5
48.2
50.4
36
34.7
39.1
42.8
45.9
48.6
50.9
54.8
38
34.8
39.3
43.0
46.2
48.9
51.3
55.4
40
34.9
39.5
42.3
46.5
49.2
51.7
55.9
42
35.0
39.5
43.5
46.7
49.6
52.1
56.3
45
39.8
43.7
47.1
50.0
52.5
56.9
48
40.0
44.0
47.4
50.4
53.0
57.5
61.2
51
40.2
44.2
47.7
50.7
53.4
58.0
61.8
54
40.4
44.4
47.9
51.0
53.7
58.4
62.4
57
40.5
44.6
48.2
51.3
54.1
58.9
62.9
60
40.6
44.8
48.4
51.5
54.4
59.2
63.3
66.8
63
40.7
44.9
48.6
51.8
54.6
59.6
63.8
67.4
66
40.8
48.7
52.0
54.9
59.9
64.2
67.8
72
41.0
45.3
49.0
52.4
55.3
60.5
64.9
68.7
78
41.2
45.5
49.3
52.7
55.7
61.0
65.5
69.4
84
41.3
45.7
49.6
53.0
56.1
61.5
66.1
70.1
90
41.4
45.9
49.8
53.2
56.4
61.9
66.6
70.7
96
41.6
46.0
50.0
53.5
56.6
62.2
67.0
71.2

1

69.9
70.5
71.0
72.0
72.9
73.6
74.3
75.0

For steel pipe sizes not used in this table, the support spacing to be designed so that the
stress on the pipe does not exceed 5,000 psi. This may be calculated by using the
formula:
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L=
where:

t =
D =
L =

7,500tD
32t + D

Thickness, in.
Diameter, in.
Safe Span, ft.

Maximum deflection of pipe to be limited to 1/360th of the span.
G.

3.11

Variances: For temperatures other than ambient temperatures, or those listed, and for
other piping materials or wall thicknesses, the above spacings should be modified in
accordance with the pipe manufacturer’s recommendations.

MEASUREMENT AND PAYMENT
No separate measurement or payment for work performed under this Section. Include cost of
same in Contract price bid for work of which this is a component part.
END OF SECTION
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TECHNICAL SPECIFICATIONS
SECTION M7 – PIPE INSULATION – WATER AND CHEMICAL SERVICE

PART 1 – GENERAL
1.01

SUMMARY
Furnish and install insulation for water piping, non-potable water piping, chemical piping,
instrument tubing containing water, and piping subject to condensation.

1.02

RELATED REQUIREMENTS
Related work as called for on PLANS or specified elsewhere in this or other TECHNICAL
SPECIFICATION Sections.

1.03 - 1.05
1.06

(NOT USED)

SUBMITTALS
A.

Submit the following in accordance with Section 01300, “Submittals”.
1.
Submit bulletins and certified data describing materials to be used for insulation.
Include manufacturer's printed installation instructions.

1.07

QUALITY ASSURANCE (NOT USED)

1.08

DELIVERY, STORAGE AND HANDLING
All insulation components to be delivered, stored and handled per manufacturer's printed
instructions.

1.09 - 1.11

(NOT USED)

PART 2 – PRODUCTS
2.01

2.02

MANUFACTURER(S)
A.

RBX Industries, Inc.

B.

Or equal.

MATERIALS AND/OR EQUIPMENT
A.

General: All insulation system components to be asbestos free.

B.

Pipe Insulation: Flexible elastomeric thermal insulation to be INSUL-TUBE 180 by
RBX Industries, Inc., or equal. Thickness to be ¾″ for the pipes 2″ and smaller and 1″
for pipes larger than 2″. Insulation to be a closed-cell structure and to retard moisture
vapor.

C.

Contact Adhesive: Adhesive to be compatible with insulation. Adhesive to be Rubatex
R-373 (spray) or R-320 (brush) by RBX Industries, Inc., or equal.
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D.

2.03 - 2.04

UV Protective Coating: Protective coating to be compatible with insulation. Protective
coating to be a water-based acrylic resin coating specifically formulated for application to
elastomeric insulation surfaces. Protective coating to be Rubatex 374 by RBX Industries,
Inc., or equal. Coating to provide UV protection of pipe insulation.
(NOT USED)

PART 3 – EXECUTION
3.01

GENERAL
A.

Pipes and tubing 6 inches and smaller to be insulated when exposed to outside
temperatures. All hot water lines 1/2-inch and larger to be insulated. See PLANS for
piping to be insulated for prevention of condensation.

B.

Furnish all accessories required to complete the work.

3.02

PREPARATION (NOT USED)

3.03

ERECTION/INSTALLATION/APPLICATION AND/OR CONSTRUCTION
A.

Install insulation after piping has been installed, tested, and painted. Install in neat
manner, following manufacturer’s printed instructions. All fittings and valves to be
carefully insulated and sealed. All joints to be completely waterproof. Use only
workman skilled in this trade.

B.

Pipe Insulation: Butt all joints firmly together and secure self-seal lap in accordance with
manufacturer’s recommendations. All joints to be sealed with contact adhesive.

C.

Valves and Fittings: Preformed insulation and fitting covers to be used where possible.
Where necessary, segments of pipe insulation to be carefully fitted so as not to interfere
with operation of valve actuator.

D.

UV Protection: Piping, valves, and fittings to be protected by two coats of UV protective
coating installed in accordance with manufacturer’s recommendations. All joints to be
made watertight with sealant.

E.

Termination: Insulation to extend 6 inches below finish grade and terminate flush with
all walls and slabs. All termination points to be completely waterproof.

F.

Wall Penetrations:
insulation system.

3.04 - 3.10
3.11

Seal all voids between wall penetrations and completed pipe

(NOT USED)

MEASUREMENT AND PAYMENT
No separate measurement or payment for work performed under this Section. Include cost of
same in Contract price bid for work of which this is a component part.
END OF SECTION
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ELECTRICAL SPECIFICATIONS INDEX

DIVISION 26 - ELECTRICAL
26 00 10
26 01 10
26 01 20
26 01 94
26 01 95
26 01 99
26 04 10
26 04 50
26 09 10
26 09 20
26 09 30
26 09 40

Electrical General Provisions
Raceways
Wire and Cable
Distribution Panelboards
Lighting Panelboards
Miscellaneous
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PART 1 GENERAL
1.01

GENERAL CONDITIONS

A. The General Conditions and Requirements, Special Provisions, are hereby made a part of this
Section.
B. The Electrical Drawings and Specifications under this Section shall be made a part of the
Contract Documents. The Drawings and Specifications of other sections of this contract, as well
as supplements issued thereto, information to bidders and pertinent documents issued by the
Owner's Representative are a part of these Drawings and Specifications and shall be complied
with in every respect. Failure to examine all documents shall not relieve the responsibility or be
used as a basis for additional compensation.
C. Furnish all work, labor, tools, superintendence, material, equipment and operations necessary to
provide for a complete and workable electrical system as defined by the Contract Documents. A
licensed journeyman shall be on site at all times while electrical work is being performed and a
licensed master electrician shall be in charge of the work. Submit license for master electrician
and all journeymen.
D. Be responsible for visiting the site and checking the existing conditions. Ascertain the conditions
to be met for installing the work and adjust bid accordingly. This project shall include electrical
work as shown on the Location Map.
E. It is the intent of the Contract Documents that upon completion of the electrical work, the entire
system shall be in a finished, workable condition.
F. All work that may be called for in the Specifications but not shown on the Drawings, or, all work
that may be shown on the Drawings but not called for in the Specifications, shall be performed by
the Contractor as if described in both. Should work be required which is not set forth in either
document, but which work is nevertheless required for fulfilling of the intent thereof, then the
Contractor shall perform all work as fully as if it were specifically set forth in the Contract
Documents.
G. The definition of terms used throughout the Contract Documents shall be as specified by the
following agencies:
1.
2.
3.
4.
5.
6.

Underwriters Laboratories
National Electrical Manufacturers Association
American National Standards Institute
Insulated Power Cable Engineers Association
National Electrical Code
National Fire Protection Association

H. The use of the terms "as (or where) indicated", "as (or where) shown", "as (or where) specified",
or "as (or where) scheduled" shall be taken to mean that the reference is made to the Contract
Documents, either on the Drawings or in the Specifications, or both documents.
I.

The use of the words "furnish", "provide", or "install" shall be taken to mean that the item or
facility is to be both furnished and installed under Division 16, unless stated to the contrary that
the item or facility is to be either furnished under another Division or under another Contract,
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furnished under this Division and installed under another Division or under another Contract, or
furnished and installed under another Division or under another Contract.
1.02

PERMITS AND CODES

A. Secure all permits, licenses, and inspection as required by all authorities having jurisdiction.
Give all notices and comply with all laws, ordinances, rules, regulations and contract
requirements bearing on the work.
B. The minimum requirements of the electrical system installation shall conform to the latest edition
of the National Electrical Code, as well as state and local codes.
C. Codes and ordinances having jurisdiction and specified codes shall serve as minimum
requirements, but, if the Contract Documents indicate requirements which are in excess of those
minimum requirements, then the requirements of the Contract Documents shall be followed.
Should there be any conflicts between the Contract Documents and codes, or any ordinances,
report these with bid.
PART 2 PRODUCTS
2.01

STANDARDS

A. All materials and equipment shall conform to the requirements of the Contract Documents. They
shall be new, free from defects, and they shall conform to the following standards where these
organizations have set standards:
1.
2.
3.
4.

Underwriters Laboratories (UL)
National Electrical Manufacturer's Association (NEMA)
American National Standards Association (ANSI)
Insulated Cable Engineers Association (ICEA)

B. All material and equipment of the same class shall be supplied by the same manufacturer, unless
specified to the contrary.
C. All products shall bear UL labels where standards have been set for listing. All other products
shall be UL labeled. Motor control centers, switchboards, and switchgear shall have UL labels.
Custom panels, modified motor starters, control panels, and instrument panels and the like shall
be manufactured by a fabricator approved as a UL508A shop and shall bear a UL 508A or UL
Industrial Control Panel label.
D. When the Contractor provides a product for this project he shall be bound by the terms and
conditions of the Contract Documents and he shall agree to warrant and to be liable for the
merchantability and fitness of his product to the applications to which his product is applied
under the Contract Documents.
2.02

SHOP DRAWINGS AND SUBMITTALS

A. Shop drawings and submittals shall comply with general conditions and as specified herein.
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B. Shop drawings shall be taken to mean detailed drawings with dimensions, schedules, weights,
capacities, installation details and pertinent information that will be needed to describe the
material or equipment in detail.
C. Submittals shall be taken to mean catalog cuts, general descriptive information, catalog numbers
and manufacturer's name.
D. Submit for review all shop drawings and submittals as hereinbefore called for.
E. Review of submittals or shop drawings shall not remove the responsibility for furnishing
materials or equipment or proper dimensions, quantity and quality, nor will such review remove
the responsibility for error in the shop drawings or submittals.
F. Failure to process submittals or shop drawings on any item and/or items specified shall make the
Contractor responsible for the suitability for the item and/or items, even though the item and/or
items installed appear to comply with the Contract Documents.
G. Assume all costs and liabilities which may result from the ordering of any material or equipment
prior to the review of the shop drawings or submittals, and no work shall be done until the shop
drawings or submittals have been reviewed. In case of correction or rejection, resubmit until such
time as they are accepted by the Owner's Representative, and such procedures will not be cause
for delay.
H. Submittals and shop drawings shall be compiled from the manufacturer's latest product data.
Should there be any conflicts between this data and the Contract Documents, report this
information for each submittal and/or shop drawing.
I.

Shop drawings and submittals will be returned and unchecked if the specific items proposed are
not clearly marked, or if the General Contractor's approval stamp is omitted.

J. When requested, furnish samples of materials for acceptance review. If a sample has been
reviewed and accepted, then that item of material or equipment installed on the job shall be equal
to the sample; if it is found that the installed item is not equal, then replace all such items with the
accepted sample equivalent.
2.03

ACCEPTANCE AND SUBSTITUTIONS

A. All manufacturers named are a basis as a standard of quality and substitutions of any equal
product will be considered for acceptance. The judgment of equality of product substitution shall
be made by the Engineer.
B. Substitutions after award of Contract shall be made only within sixty (60) days after the notice to
proceed. Furnish all required supporting data. The submittal of substitutions for review shall not
be cause for time extensions.
C. Where substitutions are offered, the substituted product shall meet the product performance as set
forth in the specified manufacturer's current catalog literature, as well as meeting the details of
the Contract Documents.
D. The details on the drawings and the requirements of the Specifications are based on the first listed
material or equipment. If any other than the first listed material or equipment is furnished, then
assume responsibility for the correct function, operation, and accommodation of the substituted
item. In the event of misfits or changes in work required, either in this section or other sections
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of the Contract, or in both, bear all costs in connection with all changes arising out of the use of
other than the first listed item specified.
E. Substitutions of products under other sections may occur. Make necessary adjustments and
additions to work under Division 26 to accommodate those substitutions. Such adjustments and
additions shall be performed in compliance with Division 26 Specifications at no additional
charge.
F. Energy efficiency of each item of power consuming equipment shall be considered one of the
standards for evaluation.
PART 3 EXECUTION
3.01

CUTTING AND PATCHING

A. Cutting and patching required under this section shall be done in a neat workmanlike manner.
Cutting lines shall be uniform and smooth.
B. Use concrete saws for large cuts in concrete and use core drills for small round cuts in concrete.
C. Where openings are cut through masonry walls, provide lintel or other structural support to
protect the remaining masonry. Adequate support shall be provided during the cutting operation
to prevent damage to masonry.
D. Where large openings are cut through metal surfaces, attach metal angle around the opening.
E. Patch concrete openings that are to be filled with nonshrinking cementing compound. Finish
concrete patching shall be troweled smooth and shall be uniform with surrounding surfaces.
3.02

WATERPROOFING
Provide waterproof flashing for each penetration of exterior walls and roofs.

3.03

CONSTRUCTION REQUIREMENTS

A. Except where specifically noted or shown, the locations and elevations of equipment are
approximate and are subject to small revisions as may prove necessary or desirable at the time the
work is installed. Locations changed substantially from that shown on the drawings shall be
confirmed with the Engineer in advance of construction.
B. Where equipment is being furnished under another Division, request from Engineer an accepted
drawing that will show exact dimensions of required locations or connections. Install the
required facilities to the exact requirements of the accepted drawings.
C. All work shall be done in the best and most workmanlike manner by qualified, careful electricians
who are skilled in their trade. The standards of work required throughout shall be of the first
class only.
D. Unless shown in detail, the Drawings are diagrammatic and do not necessarily give exact details
as to elevations and routing of raceways, nor do they show all offsets and fittings; nevertheless,
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install the raceway system to conform to the structural and mechanical conditions of the
construction.
E. Holes for raceway penetration into sheet metal cabinets and boxes shall be accurately made with
an approved tool. Cutting openings with a torch or other device that produces a jagged, rough cut
will not be acceptable.
F. Cabling inside equipment shall be carefully routed, trained and laced. Cables so placed that they
obstruct equipment devices will not be acceptable.
G. Equipment shall be set level and plumb. Supporting devices installed shall be set and so braced
that equipment is held in a rigid, tight-fitting manner.
3.04

EQUIPMENT PROTECTION

A. Provide suitable protection for all equipment, work and property against damage during
construction.
B. Assume full responsibility for material and equipment stored at the site.
C. Conduit openings shall be closed with caps or plugs during installation and made watertight. All
outlet boxes and cabinets shall be kept free of concrete, plaster, dirt and debris.
D. Equipment shall be covered and tightly sealed against entrance of dust, dirt and moisture.
E. All dry-type transformers prior to energization shall be protected against moisture and dirt
absorption by a suitable covering. Also, maintain heat inside the covering by means of 100 watt
minimum lamps.
F. Interiors of and motor control centers shall be kept clean and dry prior to energization. Maintain
heat inside each unit with one (1) 100 watt lamp located at bottom of each vertical section or
energize section space heaters.
3.05

COOPERATION WITH WORK UNDER OTHER DIVISIONS

A. Cooperate with all other trades so as to facilitate the general progress of their work. Allow all
other trades every reasonable opportunity for the installation of their work and the storage of their
materials.
B. The work under this section shall follow the general building construction closely. Set all pipe
sleeves, inserts, etc., and see that openings for chases, pipes, etc.., are provided before concrete is
placed or masonry installed.
C. Work with other trades in determining exact locations of outlets, conduits, fixtures, and pieces of
equipment to avoid interference with lines as required to maintain proper installation of other
work.
D. Make such progress in work that will not delay the work of other trades. Schedule the work so
that completion dates as established by the Engineer are met. Furnish sufficient labor or work
overtime to accomplish these requirements if directed to do so.
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3.06

INSTALLATION OF WORK UNDER ANOTHER DIVISION

A. Verify the electrical capacities of all motors and electrical equipment furnished under other
sections, or furnished by the Owner, and request wiring information from the Engineer if wiring
requirements are different from that specified under this Section. Do not make rough-ins until
equipment verification has been received.
B. Install all motors, controllers, terminal boxes, pilot devices, and miscellaneous items of electrical
equipment that are not integrally mounted with the equipment furnished under other divisions.
All such equipment shall be securely mounted and adequately supported in a neat and
workmanlike manner.
3.07

CLEAN-UP

A. Remove all temporary labels, dirt, paint, grease and stains from all exposed equipment. Upon
completion of work, clean equipment and the entire installation so as to present a first class job
suitable for occupancy. No loose parts or scraps of equipment shall be left on the premises.
B. Equipment paint scars shall be repaired with paint kits supplied by the equipment manufacturer or
with an approved paint.
C. Clean interiors of each item of electrical equipment. At completion of work all equipment
interiors shall be free from dust, dirt and debris.
3.08

TESTS

A. Test all systems furnished under Division 26 and repair or replace all defective work. Make all
necessary adjustments to the systems and instruct the Owner's personnel in the proper operation
of the system.
B. Make all circuit breaker and protective relay adjustments and settings.
C. Make the following minimum tests and checks prior to energizing the electrical equipment:
1.
2.
3.
4.
5.

Check all wire and cable terminations for tightness.
Test all wiring as specified in Section 26 01 20.
Test grounding system as specified in Section 26 04 50.
Set all transformer taps as required to obtain the proper secondary voltage.
Carefully check all interlocking, control and instrument wiring for each system to ascertain
that the system will function properly as indicated by schematics, wiring diagrams, or as
specified herein.
6. Mechanical inspection of all low voltage circuit breakers, disconnect switches, motor starters,
control equipment, etc. for proper operation.
7. Provide all instruments and equipment required for the above tests.

3.09

RECORD DRAWINGS

A. At the start and during the progress of the job, keep one separate set of blue-line prints for making
construction notes and mark-ups.
B. Show conduit routing and wiring runs as constructed and identify each.
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C. Record all deviations from the Contract Documents.
D. Submit set of marked-up drawings for review. The final payment will not be made until the
review is complete.
3.11

OPERATIONS AND MAINTENANCE MANUALS

A. Compile an Operations and Maintenance Manual on each item of equipment. These manuals shall
include detailed instructions and maintenance as well as spare parts lists.
B. Submit copies for review as hereinbefore specified.
C. Preliminary Operations and Maintenance Manuals shall be included with the initial shipments.

END OF SECTION
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PART 1 GENERAL
1.01

SCOPE

A. This section shall include raceways, enclosures, supporting devices ancillary fittings and
appurtenances. Furnish and install the complete raceway systems as shown on the Drawings and
as specified herein.
B. Raceway is a broad-scope term that shall be defined by the National Electrical Code under Article
100.
1.02

APPLICATIONS

A. Except as otherwise shown on the Drawings, or otherwise specified, all underground and in-slab
conduit raceways shall be of the following type:
1. Except as otherwise specified, all power and control underground conduit runs shall be made
with schedule 40 PVC. Bends to grade shall be made with plastic coated rigid aluminum
conduit.
B. Except as otherwise shown on the Drawings, or otherwise specified, all above grade conduit
raceways shall be of the following type:
1. Indoor exposed power and control conduit shall be rigid aluminum conduit. Instrumentation,
signal, and communication conduit shall be have 24” separation from power conduits.
2. Outdoor exposed power, control, and instrumentation, signal, and communication conduit
shall be rigid aluminum conduit, except where areas are denoted as corrosive or NEMA 4X.
In those area furnish plastic coated rigid aluminum conduit, fittings, and boxes.
3. Instrument conduits shall be separated by 18” from power conduits when run in parallel for
more than 5’.
1.03

SUBMITTALS AND SHOP DRAWINGS

A. Process catalog submittals for the following:
1. Rigid Metallic Aluminum Conduit
2. Plastic Jacketed Rigid Aluminum Conduit
3. Rigid Non-Metallic Conduit
4. Liquid-tight Flexible Conduit
5. Liquid-tight Fittings
6. Conduit Bushings
7. Conduit Bodies
8. Conduit Sealing Fittings
9. Expansion-Deflection Fittings
10. Expansion Fittings
11. Cast Metal Boxes
12. Tape Products
13. Wiring Devices
14. Supporting Devices
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15. Labels
16. Grounding Devices
17. Foam Sealant
PART 2 PRODUCTS
2.01

RACEWAYS

A. Rigid metallic aluminum conduit shall be manufactured of 6063 alloy, T-1 temper, with no more
than 0.02% copper content. All conduit couplings shall be threaded aluminum. All such conduit
shall be listed with UL and comply with UL-6 and ANSI C80.5. Aluminum conduit shall be New
Jersey Aluminum, or equal.
B. Plastic coated rigid aluminum conduit shall consist of rigid aluminum body that complies with
above specifications for rigid aluminum conduit, plus conduit shall have 40 mil thick heat-fused
PVC over outside and 2 mil coat of fully catalyzed phenolic inside. The inside coat shall have the
chemical resistance of the outer coating and shall not dissolve in lacquer thinner. All couplings
shall be equipped with PVC sleeves that extend one pipe diameter or 2", whichever is less,
beyond the end of the coupling. All plastic coated conduit shall conform to NEMA Standard
#RNI-1974 (Type A) and such conduit shall be manufactured by Robroy, Perma-Cote, or KorKap.
C. Non-metallic rigid conduit shall be Schedule 40 PVC. Such conduit shall be UL listed for 90
degrees C and shall conform to NEMA TC-2 and UL-651 standards. Furnish Carlon, Sedco, or
equal. Furnish manufacturer's approved solvent for joining couplings.
D. Liquid-tight flexible conduit shall be constructed of non-metallic sunlight resistant PVC with
aluminum core. Furnish Anaconda or equal product.
2.02

CONDUIT FITTINGS

A. Conduit Hubs for rigid metallic conduit shall be constructed of aluminum. Furnish Meyers Hubs.
B. Conduit field-applied hubs for sheet metal enclosures shall be aluminum body with recessed
neoprene sealing ring, threaded NPT insert, and shall be, T&B 370 AL series, or equal products
by OZ/Gedney.
C. Conduit hubs for non-metallic enclosures shall be fiberglass polyester reinforced with galvanized
steel core, complete with locknut and grounding bushing. All such hubs shall be Crouse-Hinds
Type NHU, or equal.
D. Rigid metallic conduit chase nipples, split couplings, slip fittings, unions, reducers, and enlargers,
shall be aluminum.
E. Rigid metallic conduit short els and long els shall be rigid aluminum with NPT threaded hubs and
male ends. Throats shall be smooth and free from burrs. All such fittings shall be OZ/Gedney
Type "9" Series, Appleton, or equal.
F. Rigid metallic conduit split couplings shall made of aluminum and have threaded body with split
tightening shelves with neoprene sandwich. Such fittings shall be OZ type "SSP", or equal.
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G. Rigid metallic conduit grounding bushings shall be aluminum body with threaded hub, bakelite
insulated throat, and tin-plated copper ground lug. Furnish OZ/Gedney type ABLG, or equal.
H. Liquid-tight flexible conduit fittings shall be suitable for the specified flexible conduit and shall
be type B. Furnish straight or angle connectors as required. All such connectors shall be
OZ/Gedney type 4QP, or equal.
I.

Rigid metallic conduit expansion fittings shall consist of metallic barrel joined to hubs at each
end. One hubs shall be threaded to barrel and other hub shall have slip fit to allow up to four (4")
inches of conduit lateral movement. Provide external bonding jumper for each expansion joint.
Shall have stainless steel clamps and aluminum straps. Furnish OZ Type "EXA", or equal for
expansion fitting and OZ Type ABJ for jumper.

J. Conduit waterstops for sealing inside of conduit runs shall consist of aluminum pressure discs
with sandwiched neoprene seal and with 316 stainless steel hardware. Furnish OZ/Gedney type
"CS" series products, as indicated.
K. Conduit sealing bushings for penetrations in exterior walls shall be constructed of neoprene and
shall have a stainless steel disk with stainless steel bolts and hardware. Furnish OZ/Gedney
“CSM” series products. For existing walls core drill wall to size recommended by manufacturer
of sealing bushing. Use two bushings per wall penetration, one each side. For newly constructed
walls provide a PVC Schedule 40 sleeve in concrete pour. PVC sleeve shall have water stop and
the sleeve size shall be as recommended by the manufacturer of the sealing bushing.
2.03

CONDUIT BODIES AND BOXES

A. Conduit bodies such as "C", "LB", "T" and the like pulling fittings shall be aluminum. Covers for
damp and/or wet location use shall be gasketed cast metal with "wedge-nut" clamps. Covers for
dry locations shall be cast aluminum and hardware shall be 316 stainless steel. All covers shall
be equipped with clamp type clevises. Furnish Crouse-Hinds Form 7, or Appleton Form "FM7"
products.
B. Conduit bodies for use in corrosive areas shall be as specified above but shall have 40 mil plastic
coated PVC jacket and 2 mil interior coating as specified for plastic coated rigid metallic conduit.
Furnish Robroy, Perma-Cote, or Kor-Kap
C. Conduit bodies such as "GUA", "GUAT", "GUAL", and the like pulling/splicing fittings shall be
cast aluminum with threaded cast aluminum covers. All such conduit bodies shall be Killark
"GE" series, or equal products by Crouse-Hinds or Appleton.
D. Outlet boxes, pullboxes, and junction boxes whose volume is smaller than 100 cubic inches shall
be sand-cast, copper-free aluminum. All boxes shall have threaded hubs and integral cast
mounting lugs. Furnish Crouse-Hinds "FD" style condulets, Appleton "FD" style Unilets, or
equal.
E. Covers for cast metal boxes shall be gasketed cast metal covers with 316 stainless steel screws
and shall be suitable for use in wet or damp locations.
F. Conduit and device boxes for use in concealed drywall applications only shall be pressed sheet
steel type. Furnish Raco or equal.
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2.04

PULL AND JUNCTION BOXES

A. Pullboxes and junction boxes whose volume is less than 100 cubic inches shall be furnished as
specified hereinbefore except where sheet metal types are shown, in which case, furnish such
sheet metal enclosures in NEMA 4X 316 stainless steel construction with gasketed covers of
same material. Provide 316 SS quick release luggage type latches.
B. Pullboxes and junction boxes whose volume is 100 cubic inches and greater shall be NEMA 4X
316 grade stainless steel type with gasketed stainless steel covers. Provide print pocket and
interior back panel for mounting of terminal strips where terminal strips are called for on the
drawings. Sheet metal boxes shall be as manufactured by Hoffman or equal. Provide 316 SS
quick release luggage type latches.
C. Covers for sheetmetal pullboxes and junction boxes over 100 cubic inches (and for smaller sized
where shown) shall have hinged doors. All hardware shall be stainless steel.
D. Cast metal junction boxes shall be cast aluminum type with gasketed, cast metal covers, integral
mounting lugs, and with stainless steel cover screws.
2.05

LABELS

A. Buried conduit marking tape for marking path of secondary buried conduits shall be four (4")
inch nominal width strip of polyethylene with highly visible, repetitive marking "BURIED
CONDUIT" or similar language, repeated along its length.
B. Voltage warning labels for cabinets shall be waterproof vinyl strips with adhesive back and shall
have "DANGER (VOLTAGE) - DISCONNECT ALL SOURCES OF POWER BEFORE
ENTERING". Letters shall be highly visible red color on white background.
C. Specify stainless steel or non-metallic machine printed conduit tags attached with stainless steel
wire or nylon tie wraps.
2.06

SUPPORTING DEVICES

A. Mounting hardware, nuts, bolts, lockwashers, and washers, shall be Grade 316 stainless steel.
B. Unless otherwise indicated, channel framing and supporting devices shall be manufactured of
ASTM 6063, TO6 grade aluminum; 1-5/8" wide x 3-1/4" deep (double opening type). Thickness
shall be 0.105”. Clamp nuts for use with channels shall be grade 316 stainless steel.
C. Where indicated, furnish grade 316 stainless steel slotted channel members 1-5/8" wide x 1-5/8"
deep or 1 5/8" x 3 1/4" deep, double-faced type, 12 gauge. All hardware and conduit clamps shall
be grade 316 stainless steel.
D. Conduit clamp supports for terminating conduits onto cable trays shall be mechanically
galvanized 316 SS or aluminum with adjustable angle clamp. Fittings shall be provided with 316
stainless steel hardware. Furnish OZ/Gedney type CTC products.
E. All such channel members and fittments shall be B-Line, Unistrut or equal.
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F. Conduit straps, and associated nuts, lockwashers and bolts for use with channels shall be 316
stainless steel with 316 stainless steel hardware. Furnish B-Line products or equal.
G. After-set concrete inserts (drilled expansion shields "D.E.S.") shall consist of two types. For
anchors to accommodate 5/16" diameter bolts and smaller, provide HILTI "HDI" series 316
stainless steel anchors. For anchors to accommodate 3/8" diameter and larger bolts, provide
HILTI "HVA" series with 316 stainless steel threaded inserts.
H. Hanger rod shall be 3/8" minimum diameter Type 316 stainless steel all-thread.
I.

Nest-back or clamp-back conduit supports shall be two-piece type constructed of copper free
aluminum. Furnish Thomas & Betts 1976AL Series, or equal.

J.

Conduit beam clamps shall be stainless steel or hardened aluminum and shall be as follows:
TYPE

MANUFACTURER

1. Right Angle

OZ/Gedney Type "UBCG", or equal.

2. Parallel

OZ/Gedney Type "UPCG", or equal.

3. Edge

OZ/Gedney Type "UECG", or equal.

K. Hanger rod beam clamps shall be clamp type with hardened 316 stainless steel, bolt, Steel City
"500" Series, Crouse-Hinds type "MW", or equal. Furnish swivel stud for each rod make- up.
L. Conduit "J" hangers shall consist of stainless steel straddle with detachable bolt. Furnish Kindorf
type "C-149", Unistrut "J-1200" Series, or equal.
M. Conduit "U" bolts shall be 316 stainless steel with 316 stainless steel hex-head bolts.
N. Equipment stands for supporting devices such as control stations, device boxes and the like, shall
consist of a welded structural aluminum c-channel and plate aluminum floor plate as detailed on
the drawings.
2.07

MISCELLANEOUS MATERIAL

A. Double bushings for insulating wiring through sheet metal panels shall consist of mating male
and female threaded phenolic bushings. Phenolic insulation shall be high-impact thermosetting
plastic rated 150 degrees C. Furnish OZ Type "ABB", or equal.
B. Conduit pull-cords for use in empty raceways shall be glass-fiber reinforced tape with footmarked identification along its length. Furnish Thomas, Greenlee, or equal products.
C. Conduit thread coating compound shall be conductive, non-galling, and corrosion-inhibiting.
Furnish Crouse- Hinds Type "STL", Appleton Type "ST", or equal.
D. Plastic compound for field-coating of ferrous material products shall be PVC in liquid form that
sets-up semi- hard upon curing. Furnish Rob Roy "Rob Kote", Sedco "Patch Coat", or equal.
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E. Openings around electrical penetrations of fire-resistant rated walls, floors, or ceilings shall
maintain the fire resistance rating using approved methods per NEC 300-21. Fire barrier shall be
3M 2001 RW silicon RTV foam or approved equal. All conduits entering building below grade
and terminating at cable trays shall have the area between the cables and the conduit sealed with
3M 2001 RW Silicone RTV foam or approved equal.

PART 3 EXECUTION
3.01

RACEWAYS

A. Install the conduit system to provide the facility with the utmost degree of reliability and
maintenance free operation. The conduit system shall have the appearance of having been
installed by competent workmen. Kinked conduit, conduit inadequately supported or carelessly
installed, do not give such reliability and maintenance free operation and will not be accepted.
1. Parallel runs of conduit shall be parallel to each other throughout the entire run. Bends and
offsets shall occur at the same point such that all offset angles are the same.
2. Conduits making vertical or horizontal changes in direction such that concentric bends are
required are acceptable. All concentric bends shall have radii with the same center point.
3. Conduit installation shall be planned such that conduits crossing each other will be
minimized.
4. Conduit installations not meeting these criteria in the sole judgment of the Owner or Engineer
shall be removed and reinstalled at no charge in the contract price or schedule.
5. Conduits having conductors installed shall not be a reason to not remove and reinstall
unacceptable conduit installations. The installed conductors shall be removed and replaced if
present in unacceptable conduit systems.
B. Raceways shall be installed for all wiring runs, except as otherwise indicated.
C. Conduit sizes, where not indicated, shall be N.E.C. code-sized to accommodate the number and
diameter of wires to be pulled into the conduit. Unless otherwise indicated, 3/4" trade-size shall
be minimum size conduit.
D. Unless otherwise noted, conduit runs shall be installed exposed. Such runs shall be made parallel
to the lines of the structure. Conduit shall be installed such that it does not create a tripping
hazard or an obstruction for headroom.
E. All runs of rigid conduit shall be threaded, and all male threads shall be coated with non-galling
thread compound prior to assembly.
F. Plastic coated metallic conduit lengths shall be joined with threaded metallic coupling that shall
be each equipped with a 40-mil thickness sleeve that shall extend over the threads of the joined
conduit. Each joint shall be watertight.
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G. Field-cut threads in runs of plastic-coated metallic conduit shall be cut with a special die that has
rear reamed out oversize so as to slip over plastic coating. Do not attempt to cut threads on plastic
coated conduit with regular dies, whereby plastic coating is skinned back to allow the incorrect
die to be used. Coat all field-cut threads with cold-galvanizing spray, use two coats to provide 1mil minimum coating thickness.
H. Conduit runs made in concrete pours or surface-mounted runs that are attached to the structure,
shall be equipped with an expansion/deflection fitting where they cross an expansion joint, or at
every 100 feet.
I.

Unless otherwise shown, conduit penetrations through floors located below enclosures, shall be
made each with couplings set flush with the outside faces of the concrete pour. Each pair of
couplings shall be joined with a threaded spool piece. Use coated aluminum couplings.

J.

Rigid metallic conduit runs shall have their couplings and connections made with screwed fittings
and shall be made up wrench-tight. Check all threaded conduit joints prior to wire pull. Coat all
male threads with Crouse-Hinds "STL" or equal, conductive lubricant prior to joining.

K. All conduit runs shall be watertight over their lengths of run, except where drain fittings are
indicated. In which cases, install specified drain fittings.
L. Plastic jacketed flexible steel conduit shall be used to connect wiring to motors, limit switches,
bearing thermostats, and other devices that may have to be removed for servicing. Unless
otherwise indicated, maximum lengths of flex shall be three (3') feet.
M. Where plastic jacketed flex is installed, make up terminal ends with liquid-tight flex connectors.
In wet locations, install sealing gaskets on each threaded male connector. Each flex connector
shall be made-up tightly so that the minimum pull-out resistance is at least 150 lbs. Install
external spirally-wrapped ground wire around each run of liquid-tight flex and bond each end to
specified grounding-type fittings.
N. Empty conduits shall have pull-ropes installed. Identify each terminus as to location of other end
and trade size of conduit. Use blank plastic waterproof write-on label and write information on
each label with waterproof ink. Pull a mandrel through each conduit to check and clear blockage
before installing pull-rope. Owner’s representative shall witness test. Provide documentation that
all conduits are clear and ready for future use. Cap exposed ends of empty conduit with threaded
plugs.
O. Conduit runs into boxes, cabinets and enclosures shall be set in a neat manner. Vertical runs shall
be set plumb. Conduits set cocked or out of plumb will not be acceptable.
P. Conduit entrances into equipment shall be carefully planned. Cutting away of enclosure
structure, torching out sill or braces, and removal of enclosure structural members, will not be
acceptable. No top entry into NEMA 4X where installed outdoors.
Q. Use approved hole cutting tools for entrances into sheet metal enclosure. Use of cutting torch or
incorrect tools will not be acceptable. Holes shall be cleanly cut and they shall be free from
burrs, jagged edges, and torn metal.
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R. All raceways shall be swabbed clean after installation. There shall be no debris left inside. All
interior surfaces shall be smooth and free from burrs and defects that would injure wire
insulation.
S. Outdoor aluminum runs of raceways shall be installed with expansion fittings and supports as
required to accommodate thermal expansion due to changes in temperature appropriate with the
structure from which the conduit is supported. Installation shall not appear to be loose or nonlinear with changes in temperature from night to day or from summer to winter. In no case shall a
straight run of conduit be installed over 20’ without an expansion fitting. Furnish additional
expansion fittings if required by the characteristics of the particular installation.
3.02

CONDUIT BODIES AND BOXES

A. Conduit bodies such as "LB", "T", "GUAT", etc., shall be installed in exposed runs of conduit
wherever indicated and where required to overcome obstructions and to provide pulling access to
wiring. Covers for such fittings shall be accessible and unobstructed by the adjacent construction.
GUA series pulling bodies rather than LB fittings and the like, shall be used for splicing purposes
as well as pulling access.
B. Covers for all conduit bodies shall be installed with gasketed cast metal type where located in
damp or wet locations.
C. All conduit boxes installed whose inside volume is less than 100 cubic inches shall be cast metal
type with gasketed cast metal cover, unless otherwise indicated.
D. All conduit boxes whose inside volume exceeds 100 cubic inches shall be sheet metal type except
where gasketed cast metal type, stainless steel or fiberglass reinforced polyester are indicated.
E. Aluminum boxes and aluminum strut shall be supported ¼” off of concrete surfaces with
insulating washers or similar material, or shall be coated with bitumastic.
F. Use mounting lugs. Drilling through back of boxes is prohibited.
3.03

RACEWAY SUPPORT

A. All raceway systems shall be adequately and safely supported. Loose, sloppy and inadequately
supported raceways will not be acceptable. Supports shall be installed at intervals not greater
than those set forth by the NEC, unless shorter intervals are otherwise indicated, or unless
conditions require shorter intervals of supports.
B. Multiple runs of surface mounted conduit on concrete or masonry surfaces shall be supported off
the surface by means of aluminum or stainless steel channels. Attach each slotted channel support
to concrete surface by means of two (2) 1/4" diameter stainless steel bolts into drilled expansion
shields.
C. Single runs of surface mounted conduit on concrete or masonry surfaces shall be supported with
hot-dipped malleable iron conduit clamps and nest-back spacers. Furnish plastic coated malleable
iron conduit clamps and nest backs where corrosive areas are called out.
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D. Conduit runs that are installed along metallic structures shall be supported by means of beam
clamps as specified herein.
E. Where Aluminum is used, install neoprene spacers to prevent Aluminum from direct contact with
CMU or concrete.
3.04

LABELING

A. In addition to labeling requirements as specified throughout this and other Sections, install wiring
and raceway labeling as follows:
1. Apply identification labels as specified to empty conduits to identify each conduit as to
terminus of other end and also to identify trade size of conduit.
2. Where active conduits terminate into bottoms of motor control centers, install label on each
conduit terminus and show number and size of wiring and function of circuitry and trade size
of conduit.

END OF SECTION

SECTION 26 01 20
Wire and Cable
Page 1 of 6
PART 1 GENERAL
1.01

SCOPE
This section shall include 600 volt and less wire and cable, terminating devices, splice kits,
labeling, and appurtenances.

1.02

STANDARDS

A. ASTM
B. UL 1277 Electrical Power and Control Tray Cables
C. UL 1685 Flame Exposure Test for Tray Cables
D. ICEA T-29-520 Vertical Cable Tray Flame Test
E. IEEE 1202 Flame Testing of Cables for use in Cable Tray
1.03

SUBMITTALS AND SHOP DRAWINGS

A. Process catalog submittals for the following:
1.
2.
3.
4.
5.

Power and control cable
Instrument cable
Conductor Connectors
Tape Products
Labels

PART 2 PRODUCTS
2.01

WIRE AND CABLE

A. All conductors shall be soft-drawn annealed copper, Class B stranding that meets ASTM B-8.
Copper conductors shall be uncoated, except as otherwise specified.
B. Single conductor cable for power, control, and branch circuits shall have cross-linked
polyethylene insulation, rated for 600 volts. Cable shall be NEC type XHHW-2. All such cable
shall be rated for wet or dry use. Cable insulation shall be color coded with factory pigmented
colors below size #6 awg. Color coding shall be as specified under Part 3 of this section. Cable
shall be as manufactured by Southwire or equal.
C. Cable for connection of motor to VFD shall be shielded with a copper tape shield and shall be
rated for 2000 volts. Furnish Southwire or equal.
D. Instrument cable for analog circuits, shall be # 16 awg, twisted shielded pairs or triads with PVC
insulation and overall jacket. Cable assembly shall be rated for 600 volts, wet or dry locations.
Furnish Okonite "Okoseal-N Type P-OS" or approved equal.
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E. Single conductor cable for 24 volt dc control shall be minimum size #16. Furnish MTW type
insulation for panel wiring and XHHW-2 insulation for field wiring in conduits.
F. Ground mat and associated upcomers and grounding conductors shall be tin-plated stranded
copper.
2.02

CONNECTORS

A. Mechanical connectors for 600V class wiring shall be tin-plated copper alloy bolted pressure type
with bronze tin-plated hardware. Furnish connectors as follows:
TYPE

MANUFACTURER & TYPE

Single conductor
to flat-plate connector

Blackburn LH

Multiple conductor
to flat-plate
connector

Blackburn L2H, L3H, L4H

Split-bolt connector

Blackburn HPS

Two-bolt parallel
connector with spacer

Blackburn 2BPW

Cross Connector

Blackburn XT

Splice Connector

Blackburn S

Flush ground connector OZ Type "VG"
B. Insulated spring wire connectors, "wire-nuts", for small building wire taps and splices shall be
plated spring steel with thermoplastic jacket and pre-filled sealant. Connector shall be rated for
600 volts, 75 degrees C continuous. Furnish King Technology, or equal.
C. Connectors for control conductor connections to screw terminals shall be crimp-type with vinyl
insulated barrel and tin-plated copper ring-tongue style connector. Furnish T&B "Sta-Kon", 3M
"Scotchlok", or equal.
D. Terminal strips for miscellaneous field terminations of control and instrumentation circuits shall
consist of 12 point box lug terminals with marking surface. Terminal assembly shall accept #18
to #12 awg and shall be rated 600 volts. Furnish Allen-Bradley #1492-HJ812 terminal blocks.
2.03

INSULATING PRODUCTS

A. Tape products shall be furnished as hereinafter specified and shall be Plymouth, Okonite, 3M, or
equal.
B. General purpose electrical tape shall be 7 mil thick stretchable vinyl plastic, pressure adhesive
type, "Slipknot Grey", 3M Scotch 33+, or equal.
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C. Insulating void-filling tape and high voltage bedding tape shall be stretchable ethylene propylene
rubber with high-tack and fast fusing surfaces. Tape shall be rated for 90 degrees C continuous,
130 degrees C overload, and shall be moisture-proof. Void filling tape shall be "Plysafe", 3M
Scotch 23, or equal.
D. High temperature protective tape shall be rated 180oC continuous indoor/outdoor, stretchable,
self-bonding silicone rubber. High temperature tape shall be Plysil #3455, 3M Scotch 70, or
equal.
E. Insulation putty filler-tape shall be Plymouth #32074, 3M Scotchfill, or equal.
F. Arc and fireproofing tape shall be Plymouth #3318, 3M Scotch #70 or equal.
2.04

LABELS

A. Colored banding tape shall be 5 mil stretchable vinyl with permanent solid color. Colors shall be
as hereinafter specified. Tape shall be Plymouth "Slipknot 45", 3M Scotch #35, or equal.
B. Numbered wire marking labels shall be PVC sleeve-type markers, T&B, Brady or equal.
Markers using adhesive are not acceptable.
C. Cable identification ties shall be weather resistant polyester with blank write-on space, T&B,
Brady or equal.
2.05

MISCELLANEOUS MATERIAL

A. Cable grips shall be 316 SS grip-type wire mesh with machined metal support. Furnish Kellems,
Appleton, or equal products.
B. Wire pulling compound shall be non-injurious to insulation and to conduit and shall be
lubricating, non- crumbling, and non-combustible. Furnish Gedney "Wire- Quick", Ideal
"Yellow" or equal.
PART 3 EXECUTION
3.01

POWER AND CONTROL CABLE

A. Power and control conductors shall be sized as shown and where no size is indicated, the
conductor size shall be #12 awg for power circuits #14 awg for 120 vac control circuits, and #16
awg for instrumentation circuits.
B. Equipment grounding conductors shall be installed with type XHHW insulated stranded copper
conductors and the insulation color shall be green in sizes up to and including #10 awg.
C. Color coding shall be as follows. Non-factory color coded cables shall be marked
with specified color tape. Use the following colors:
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CONDUCTOR

120/208V
SYSTEMS

480V
SYSTEMS
________________

Phase A or L1

Black

Brown

Phase B or L2

Red

Orange

Phase C

Blue

Yellow

Neutral

White

N/A

Ground

Green

Green

D. Branch circuits may be spliced for receptacle, lighting and small appliance load inside appropriate
junction boxes. Feeders, branch circuit, power wiring, control wiring, and signal wiring shall be
installed without splice.
E. Except as otherwise specified, taps and splices with #10 AWG and smaller, shall be made with
insulated spring wire connectors. Such connectors in damp or wet locations shall be
waterproofed by filling interstices around wires with silicone rubber and further insulating with
an envelope of stretched piece of EPR tape around each wire. Then, apply one-half lapped layer
of electrical tape over all.
F. Motor connections made with #10 AWG and smaller wire shall be made up with set-screwed
copper lugs with threaded-on insulating jacket. After make-up of each connector, install two (2)
layers half-lapped, of high temperature tape over connector barrel and down one (1") inch over
wires.
G. Taps, splices, and connections in #8 AWG and larger wires shall be made with copper alloy
bolted pressure connectors. Each such connector shall be insulated by means of applying
insulation putty over sharp edges so as to present a smooth bonding surface. Next, apply at least
four (4) layers, half-lapped each layer of EPR tape. Then, make final wrapping of at least three
(3) layers, half-lapped each layer of electrical tape.
H. Control wiring connections to stud type and screw type terminals shall be made with ring-tongue
type crimp connectors. Label each terminal jacket with wire marking label at each connection.
I.

Each wire connection shall be made up tightly so that resistance of connection is as low as
equivalent length of associated conductor resistance.

J. Numbered marking labels shall be installed to identify circuit numbers from panelboards. Install
labels on each wire in each panelboard, junction, pullbox and device connection.
K. Label each wiring run with write-on waterproof labels inside motor control center. Install writeon label ties around wire group at conduit entrance and write-on label the wire size, conduit size
and service.
L. Install PVC sleeve type numbered marking on each control wire termination at each terminal strip
and at each device. Do this in motor control center, terminal cabinets, safety switches, remote
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controllers, pilot operators, and instrumentation equipment. Number selected shall correspond to
number on terminal strip.
M. All wiring inside equipment enclosures shall be neatly trained and laced with nylon tie-wraps.
3.02

INSTRUMENTATION WIRING

A. All 4-20mA analog pairs shall have shields grounded at the instrumentation panel and insulated
on the field end unless otherwise required by instrument supplier. Single point grounding shall be
maintained.
3.03

GROUND WIRING

A. Each item of equipment shall be adequately and thoroughly grounded. Comply with Article 250
of N.E.C., except where higher standards of grounding have been specified. In addition to
requirements as specified under Section 26 04 50, install grounding for general wiring systems as
follows.
B. Equipment grounding conductors (EGC) shall be installed in each run of power and control
conduits. These wires shall be green colored in sizes #6 AWG and smaller and green banded in
larger sizes. Ground wires shall be type XHHW-2 insulated copper wires.
C. EGC runs into equipment shall be grounded to equipment bus where available, or to equipment
ground lugs.
D. Where grounding type bushings are installed, bond EGC thereto, and furthermore, ground each
bushing lug to equipment ground bus or ground lug, or ground rod.
E. In each motor terminal box, install equipment ground lug and connect EGC thereto. Bond pump
frame to motor frame. Bond motor and pump to grounded electrode conductor.
3.04

LABELING

A. In addition to labeling requirements as specified throughout this Section, install wiring and
raceway labeling as follows:
1. Apply numbered wire marking labels to control wiring terminations for each termination in
each item of equipment. Use PVC sleeve type labels.
2. Apply numbered wire marking labels to power and control wiring terminations in motor
control centers, panelboards, and at outlets, to identify circuit numbers. Use PVC sleeve type
labels.
3. Apply numbered wire marking labels to each signal wire termination in each instrument
junction box, and in each item of equipment served by instrumentation circuits. Use PVC
sleeve type labels.
4. Apply write-on identification labels to wiring sets in each motor control center, and in each
pullbox and junction box. Show wire size, conduit size, and line and load information. Use
waterproof plastic write-on labels with nylon tie-wraps.
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3.05

TESTING

A. Each run of 600V class power and control wiring shall be tested prior to connection of line and
load. Make tests with 1000V dc hand-crank or motor driven ohmmeter. Each run of wiring shall
be tested phase-to-phase and/or phase-to-neutral, and phase-to-ground. Test results for each test
shall be equal to or greater than 25,000,000 ohms with 1000V dc applied. All tests shall be made
in the presence of the Owners representative or Engineer.
B. Test all runs of signal wiring with 250V dc megger. Insulation values shall meet or exceed
1,000,000 ohms per 100 feet (cable to shield).
C. Should any cable or circuit fail to meet the above tests, replace wire and retest.
END OF SECTION
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Page 1 of 1
PART 1 GENERAL
1.01

SCOPE

A. This specification covers the requirements for 480 volt distribution panelboards.
B. This specification defines minimum requirements, characteristic guidelines and features required.
1.02

STANDARDS

A. All panelboards shall be designed, manufactured and tested in accordance with the latest
applicable standards of UL and NEMA. Panelboards shall be UL listed.
1.03

SUBMITTALS

A. Submit outline and dimensional drawings and catalog literature to Engineer for review.
PART 2 PRODUCTS
2.01

GENERAL

A. Ratings shall be as indicated on the drawings.
B. Circuit Breakers shall be rated 14,000 amps rms symmetrical interrupting capacity.
2.02

CONSTRUCTION

A. All buses shall be tin-plated copper.
B. Enclosures shall be painted steel.
C. NEMA 12 for installation indoors.
2.03

MANUFACTURER

A. Panelboards shall be Square D type NF or equal.
PART 3 EXECUTION
3.01

INSTALLATION

A. Install panelboards as scheduled and in locations shown on the drawings. Provide grounding as
specified per 26 04 50 and per NEC.
END OF SECTION
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PART 1 GENERAL
1.01

SCOPE

A. This specification covers the requirements for 240 volt and 208 volt lighting panelboards.
B. This specification defines minimum requirements, characteristic guidelines and features required.
1.02

STANDARDS

A. All panelboards shall be designed, manufactured and tested in accordance with the latest
applicable standards of UL and NEMA. Panelboards shall be UL listed.
1.03

SUBMITTALS

A. Submit outline and dimensional drawings and catalog literature to Engineer for review.
PART 2 PRODUCTS
2.01

GENERAL

A Ratings shall be as indicated on the drawings.
B Circuit Breakers shall be bolt on and rated 10,000 amps rms symmetrical interrupting capacity.
C Panelboards shall have integrated SPD rated for 120 kA. Provide alarm contacts, event counter,
and indicator lights.
2.02

CONSTRUCTION

A. All buses shall be tin-plated copper.
B. Enclosures shall be painted steel.
C. NEMA 12 for installation indoors.
2.03

MANUFACTURER

A. Panelboards shall be Square D type NQ or equal product by Eaton, General Electric or equal.
PART 3 EXECUTION
3.01

INSTALLATION

A. Install panelboards as scheduled and in locations shown on the drawings. Provide grounding as
specified per 26 04 50 and per NEC.
END OF SECTION
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PART 1 GENERAL
1.01

SCOPE

A. This section shall include miscellaneous devices.
B. Furnish and install all such devices and completely connect and wire each device.
1.02

SUBMITTALS AND SHOP DRAWINGS

A. Process catalog submittals, and equipment data for the following:
1.
2.
3.
4.

Receptacles
Device boxes
Equipment Stands and Racks
Equipment stand strut and mounting hardware.

B. Submit shop drawing on fabricated posts.
PART 2 PRODUCTS
2.01

RECEPTACLES & LIGHT SWITCHES

A. Receptacles shall be specification grade and shall meet NEMA WD-1 requirements. Color shall
be brown unless otherwise noted. Furnish Bryant #GFR82T-BRN 20 amp GFCI receptacle.
B. Receptacle cover shall be cast aluminum and shall be rated for outdoors "while in use" per NEC.
Furnish Red-Dot or approved equal. Covers shall be factory painted in color as selected by
Engineer.
C. Switches for light fixtures shall be specification grade with FS type weather proof covers.
D. Device boxes shall be FS type with mounting feet and shall be constructed of sand cast copper
free aluminum. Furnish Crouse-Hinds or equal.
2.02

EQUIPMENT STANDS

A. Equipment stand posts shall be constructed out of 4" schedule 40 steel pipe and shall have a
welded reinforced base plate as indicated on the drawings. Equipment stand post shall be hotdipped galvanized after fabrication.
B. Equipment stand struts shall consist of horizontal and vertical strut members. Horizontal strut
supporting equipment shall be two 1-5/8" strut factory welded together with one channel opening
facing opposite directions. Vertical strut members shall be 1-5/8". All strut shall be 316 stainless
steel.
C. U-bolts nuts and washers for connection of horizontal struts to vertical pipe stand posts shall be
304 stainless steel. All other bolts, washers and nuts for connecting strut together and enclosures
to strut shall be 316 stainless steel. All conduit clamps and hardware on the rack shall be 316
stainless steel.
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2.03

DISCONNECTS

A. Provide 480-volt heavy duty non-fused NEMA 4 disconnects for each motorized valve. Provide
Square D, Eaton, or General Electric products.
PART 3 EXECUTION
3.01

GENERAL

A. Furnish and install devices where indicated on the drawings and test and verify operation.
B. All HDG strut that is cut shall have cut ends cold galvanized.
END OF SECTION
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PART 1 GENERAL
1.01

SCOPE OF WORK

A. Furnish and install a system of underground raceways and wiring as shown on the drawings.
1.02

APPLICATIONS

A. Except as otherwise shown on the Drawings, or otherwise specified, all underground and in-slab
conduit raceways shall be of the following type:
1. For small diameter conduits for instrumentation and feeder circuits, conduit runs shall be
made with schedule 40 PVC. Bends to grade shall be made with plastic coated rigid
aluminum conduit. All conduit coming out of the ground in grass areas shall have concrete
mow protection as detailed on the drawings. Plastic coated conduit in all cases shall extend 3”
above the concrete.
2. All instrumentation underground conduit runs shall be made with schedule 40 PVC conduit
with plastic coated rigid metallic conduit upturns. A 24” separation shall be maintained from
power conduit ductbanks or if in the same ductbank, it shall be plastic coated rigid steel
conduit the whole way.
1.03

SUBMITTALS

A. Process submittals for the following:
1.
2.
3.
4.
5.
1.04

Non Metallic conduit
Metallic conduit
Grounding Bushings
Buried conduit marker tape
Conduit supporting saddles

RELATED WORK SPECIFIED UNDER OTHER SECTIONS

A. Refer to Section 26 01 10 for raceways.
B. Refer to Section 26 01 20 for wiring.
C. Refer to Section 26 04 50 for grounding.
D. Refer to Division 3 for concrete. Concrete shall be 3000 psi at 28 days minimum.
PART 2 PRODUCTS
2.01

RACEWAYS

A. Raceways shall be as specified in Section 26 01 10.
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2.02

MISCELLANEOUS

A. Gravel for underbedding of conduits shall be washed type pea gravel.
B. Plastic saddles (where allowed) for spacing and supporting conduits shall be interlocking types as
manufactured by Cantex.
C. Plastic marker label tape for buried conduits shall be yellow background with black letters with
repetitive marking "ELECTRIC LINE" on yellow background, continuous along its length.
Furnish T&B # NA-0608, or equal tape.
PART 3 EXECUTION
3.01

EXCAVATION AND BACKFILLING

A. Do all excavating and backfilling necessary for the installation of the work. This shall include
shoring and pumping in ditches to keep them dry until the work has been installed.
B. All excavations shall be made to proper depth, with allowances made for floors, forms, beams,
piping, finished grades, etc. Ground under conduits shall be undisturbed earth or if disturbed,
mechanically compacted to a density ratio of 95% before conduits are installed.
C. All backfilling shall be made with selected soil, free of rocks and debris, and shall be
pneumatically tamped in six (6") inch layers to secure a field density ratio of 95%.
D. Field check and verify the locations of all underground utilities prior to any excavating. Avoid
disturbing these as far as possible. In the event existing utilities are broken into or damaged, they
shall be repaired so as to make their operation equal to that before the trenching was started.
E. All concrete ductbanks shall have a red dye in to indicate electrical ductbank. All ductbanks shall
be concrete encased. Concrete shall be 3000 psi with PSI Fiberstrand F microfiber. PSI
Fiberstrand F is a product of The Euclid Chemical Company.
F. All concrete encased ductbanks shall be tied into structure with doweled rebar, on each corner,
four places minimum.
G. Where conduits turn up provide 6” rise of concrete encasement to protect conduit from mowing.
3.02

RACEWAYS

A. All underground conduits shall be PVC schedule 40 unless otherwise noted. All bends to grade
shall be made with plastic coated rigid metallic conduits and shall extend to 6" above grade.
Conduits shall be watertight over the entire length of the underground run.
B. Install all power, control, and signal wiring. Label each single conductor wire at each connection
with PVC sleeve type wire labels. Label each signal cable at each end with plastic waterproof
write-on type label to identify terminal connection and function and device served.
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C. Where empty conduits terminate into equipment install blank "disc" under grounding bushing and
bring specified foot-marked pull tape through disc. Label each end of each pull tape with
waterproof plastic label to identify terminus of other end and also show conduit size.
3.03

WIRING

A. All underground wiring runs shall be installed from line to load without splice.
END OF SECTION
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PART 1 GENERAL
1.01

SCOPE

A. Furnish and install complete grounding systems in accordance with Article 250 of the National
Electrical Code as shown on the Drawings and as specified herein.
B. Provide ground mat grounding electrode system as shown on the drawings and as specified
herein.
1.02

SUBMITTALS

A. Submit manufacturers' catalog sheets with catalog numbers marked for the items furnished, which
shall include:
1.
2.
3.
4.
5.
6.

Ground well casings
Ground rods
Terminal lugs and clamps
Exothermal welding materials
Ground cable
Ground connection hardware

PART 2 PRODUCTS
2.01

GROUNDING ELECTRODES

A. All ground mat grounding electrodes and grounding electrode conductors shall consist of tin
plated stranded copper.
B. All ground rods shall be copper clad steel products, 3/4" diameter x 10 foot long, unless
otherwise indicated. Ground rods shall be Blackburn #6258, or equal. Provide heavy duty ground
rod clamps, exothermic welds where concealed or below grade. Equal to Blackburn #GG58
where vertical connections are installed and #GUV where U-bolt connectors are installed to serve
horizontal connections.
2.02

GROUNDING DEVICES

A. Connectors shall be furnished as specified under Section 26 01 20.
B. Conduit grounding bushings shall be furnished as specified under Section 26 01 10.
C. Equipment grounding conductors shall be furnished as specified under Section 26 01 20.
D. Flush cast metal grounding plates shall consist of bronze body with flat plate on top and bolted
clamp connector on bottom. Furnish OZ type "VG", or equal flush connectors. Each such
connector shall be furnished with silicon bronze connector bolts for installation of top-mounted
grounding connectors.
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E. Exothermal welding kits shall be "Cadweld" products as manufactured by Erico.
cartridges, powder, and accessories shall be as recommended by the manufacturer.
2.03

Molds,

GROUND TEST WELLS

A. Ground test wells shall be furnished each ground rod for the purpose of field testing the ground
mat system.
B. Ground test wells shall each consist of ground rod with connector attached to a #4 upcomer from
the ground mat and contained within an access well with labeled top.
C. Ground test well enclosures shall be Brooks product #3RT series, or equal. Enclosures shall be
10 1/4" diameter and shall include cast iron cover with integrally cut "GROUND TEST WELL"
in top of cover.
PART 3 EXECUTION
3.01

GROUND MATS AND GROUND WELLS

A. Install ground mat around the perimeter and under the new foundations as shown. Use #4/0 AWG
tin-plated copper stranded conductor for the ground mat. Install upcomer with indicated wire
sizes of tin plated copper conductors. Exothermally weld all connections.
B. Unless other larger sizes are indicated on the drawings, install #2 upcomers from ground mat to
PLC, and other equipment indicated on the drawings. Install "VG" flush floor connector to serve
each upcomers and run #2 stingers from top side of each "VG" to ground bus in equipment. Bond
VG to rebar in concrete.
C. Install ground rods in test wells where indicated on the drawings.
D. Install chemical grounding kits where called for. Drill holes as required and install kit per
manufacturer’s instructions. Exothermic weld all concealed, imbedded in concrete or buried
connections.
3.02

TRANSFORMER

A. Bond transformer neutral to cabinet.
B. Install grounding electrode conductor from each transformer neutral to system ground and to
local electrodes as shown. Run #2 ground wire to ground mat.
3.03

WIRING SYSTEMS GROUNDING

A. All equipment enclosures, motor and transformer frames, metallic conduit systems and exposed
structural steel systems shall be grounded.
B. Equipment grounding conductors shall be run with all wiring. Sizes of equipment grounding
conductors shall be based on Article 250 of the N.E.C. except where larger sizes may be shown.
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Bond each equipment grounding conductor to the equipment grounds at each end of each run.
Run 4/0 ground full length of tray, bond to each section and every enclosure where conductors
originate or terminate. Protect grounded equipment conductor in conduit where it leaves the tray.
C. Liquid tight flexible metal conduit in sizes 1" and larger shall be equipped with external bonding
jumpers. Use liquid tight connectors integrally equipped with suitable grounding lugs.
D. Where conduits enter into equipment free of the metal enclosure, install grounding bushing on
each conduit and bond bushing lug to equipment ground bus.
E. Where conduits enter equipment enclosures, equip each penetration inside with grounding
bushing. Install bonding jumper from each grounding bushing to ground bus.
F. Equipment enclosures that do not come furnished with a ground bus, install ground lug in each
enclosure that shall be bonded to the metal cabinet or backpan of the enclosure.
G. Separately derived systems shall be each grounded as shown and shall comply with Article 250 of
the NEC except where higher standards are shown.
3.04

TESTING

A. All exothermic weld connections shall successfully resist moderate hammer blows. Any
connection which fails such test or if upon inspection, weld indicates a porous or deformed
connection, the weld shall be remade.
B. All exothermic welds shall encompass 100 percent of the ends of the materials being welded.
Welds which do not meet this requirement shall be remade.
C. Test the ground resistance of the system. All test equipment shall be furnished by Contractor and
be approved by Engineer. Test equipment shall be as manufactured by Biddle or approved equal.
Dry season resistance of the system shall not exceed five ohms. If such resistance cannot be
obtained with the system as shown, provide additional grounding as directed by Engineer.
END OF SECTION
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PART 1 – GENERAL
1.01

SCOPE

A. This section covers the general requirements for the instrumentation.
B. Auxiliary and accessory devices necessary for system operation or performance, such as relays,
din connectors, or terminals to interface with other Sections of these Specifications, shall be
included.
1.02

QUALITY ASSURANCE

A. Manufacturers: Firms regularly engaged in manufacture of products of this type, and whose
products have been in satisfactory use in similar service for not less than 5 years.
B. Installer: Qualified with at least 5 years of successful installation experience on projects with
work similar to that required for this project.
C. NEC Compliance: Comply with the National Electrical Code, NFPA 70, as applicable to wiring
and other electrical construction of the unit.
D. UL Compliance: Provide components with UL listing and labeling for applicable UL categories.
Custom panels, control panels, and instrument panels and the like shall be manufactured by a
fabricator approved as a UL508A shop and shall bear a UL 508A (UL Industrial Control Panel)
label.
E. Provide complete unit and installation to conform with NFPA-90A.
1.03

SUBMITTALS

A. Submit catalog literature, specification material and installation and operation manual for each
instrument and device specified herein.
B. Submit outline and dimensional drawings and wiring diagrams to Engineer for review.
C. Submit shop drawings for including wiring and dimensional outlines. Shop drawings shall
include ISA loop drawings. Loop drawings shall include all device terminal numbers and wire
numbers.
1.04

SYSTEM RESPONSIBILITY
The contractor shall assume complete "SYSTEM RESPONSIBILITY" for the instrumentation
system. "System Responsibility" shall mean that the Contractor is responsible for the overall
operation, satisfactory performance, and integration of the individual components into the whole
system so that the entire system functions in whole and in its parts as intended by the Contract
Documents.
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1.05

RELATED WORK
26 09 30

SCADA Equipment

PART 2 - PRODUCTS
2.01

SURGE SUPPRESSORS

A. Surge suppressors for protecting 120vac circuits shall meet UL 1449, UL 1283, NEMA LS-1
1992, and ANSI/IEEE C62.41 and C62.45. Load current rating shall be 20 amps at 120vac.
2.02

ENCLOSURES

A. Enclosures for control and instrumentation equipment shall be hinged door type and shall have
interior mounting sub panel. Enclosure shall be NEMA 12 with 3 point latch for indoors and
NEMA 4X for outdoors. Enclosure shall be sized to house the specified equipment.
B. Enclosure rating for locations in the electric building shall be NEMA 12.
2.03

POINT SENSORS FOR CHEMICAL TANKS

A. Point sensors shall be RF capacitance type with sensor coating compatible for the chemical tank it
is used on.
B. Point Sensors shall be Siemens Pointek CLS200 or approved equal.
2.04

ULTRASONIC LEVEL TRANSMITTERS

A. Ultrasonic level transmitters shall be two wire type with transducer coating compatible for the
chemical tank it is used on.
B. Ultrasonic level transmitters shall be Siemens SITRANS Probe LU240.
2.05

TOUCHSCREEN DISPLAY FOR LOCAL DISPLAY

A. Touchscreen display for local display of chemical tank levels shall be color 6” TFT with 24 volt
supply and Ethernet connectivity.
B. Touchscreen display shall be Automation Direct C-More Mocro 6-inch TFT EA3 Touch Panel,
model EA3-T6CL.
C. Furnish touchscreen in specified enclosure. Enclosure shall be furnished by AA Controls, Inc. of
Farmersville, Texas.
2.06

RECYCLE PUMP CONTROL PANEL

A. Recycle pump control panel shall be duplex type and shall be as shown on the drawings. Provide
B/W Unifloats or equal. Control panel shall have UL 508 label.
B. Control Panel shall be furnished by AA Controls, Inc. of Farmersville, Texas or approved equal.
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2.07

HEAT TRACING

A. Water lines for sensing lines (tubing) shall be heat traced and insulated. Electric heat tracing
shall be self-limiting type, 120 v AC, and shall be rated 5 watts per foot unless otherwise
indicated on the drawings. Wrap each transmitter. Furnish Thermon type FP with braid and
overall jacket. Secure heat tape to piping with aluminum tape.
B. Furnish a Thermon ambient sensing thermostat, rated NEMA 4, with a switch rating of 22 amps,
model B4X-15140 for the heat tracing control panel. Insulation for transmitters shall be O’Brien
Flexpak or equal. Insulation for sensing lines shall be O’Brien Flexpak strip insulation. Insulation
for chlorine sensing lines shall be ½” closed cell polyethylene therma-cel. Furnish Therma-Cel
Insul-Tube or approved equal.
C. Furnish a Type EPD (30 milliamp) ground fault circuit breaker in the heat trace panelboard.
D. Provide Thermon end of line indicator lights to indicate that heat tracing is operating.
2.08

MISCELLANEOUS

A. Terminal strips for connection of field wiring shall be DIN rail mounted channel mounted
terminals suitable for connecting #22 to #12 wire sizes. Terminals shall be solderless box lug
type with pressure plate and removable terminal marking strips. Box lugs shall be tin-plated
copper. Terminals shall be Allen-Bradley 1492-HMI series with required DIN rail mounting
channel and end clamps. Fused terminals for 24 volt dc instrumentation circuits shall be rated
10-57 volts dc, shall have blown fuse LED indicator and shall be Allen-Bradley 1492-H5 series.
Fused terminals for 120 volt ac circuits shall be rated 300 volts ac, shall have neon blown fuse
indicator and shall be Allen-Bradley 1492-H4 series. Terminal strips shall have factory terminal
markers.
B. Control relays shall be 3 pole double throw with pin base and matching socket. Furnish Potter &
Brumfield model RR3P with 120 volt coil.
C. Furnish control panel devices as indicated in the drawings. 120vac pushbuttons, selector switches,
and pilot lights shall be oil tight, Allen-Bradley type 800H or equal. Pilot lights shall be
transformer type and shall have push-to-test option.
E. Furnish intrusion detection devices for equipment panels and doorways to be located as indicated
in the drawings. Intrusion Detectors shall be Class 9007 heavy duty limit switches by Square-D,
or SENTROL 2200 Series Miniature Surface Mount Intrusion Detectors with stainless steel
armored cable (McMaster Carr Cat. # 8039A51).
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PART 3 - EXECUTION
3.01

INSTALLATION GENERAL

A. Permanently mount the instruments, and all required appurtenances in accordance with
manufacturer’s requirements. All work shall be done in accordance with industry standards, the
NEC, ISA recommendations and in a workmanship like manner.
B. Calibrate, and test all instruments.
C. Certify that all instrument installations and calibrations are done in accordance with ISA and the
manufacturer’s recommendations.
D. Provide completed ISA calibration sheets for all new instruments provided.
E. All surge suppression devices shall be grounded with minimum #8 ground wire.
3.02

OPERATIONS AND MAINTENANCE MANUALS

A. Six (6) weeks prior to the completion of the project, compile an Operations and Maintenance
Manual on the instrumentation equipment. These manuals shall include detailed instructions,
periodic calibration requirements and maintenance, as well as recommended spare parts lists.
END OF SECTION
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PART 1 GENERAL
1.01

SCOPE

A. This section covers antenna poles and antenna cable. Furnish and install all equipment and
materials as shown on the drawings and specified herein. Work shall include all necessary
materials, equipment, labor, and services.
B. Auxiliary and accessory devices necessary for system operation or performance, such as
relays din connectors, or terminals to interface with other Sections of these Specifications,
shall be included.
1.02

QUALITY ASSURANCE

A. Comply with Section 26 09 30.
1.03

RELATED WORK

Section 26 09 10, Instrumentation
Section 26 09 30, SCADA Systems
1.04

SUBMITTALS AND SHOP DRAWINGS

A. Process catalog submittals, and equipment data for the following:
1. Antenna cable
2. Surge protectors
3. Antenna towers
B. Submit shop drawings for:
1. Antenna cables and accessories
2. Antenna towers
PART 2 PRODUCTS
2.01

RADIOS

A. Radios shall be furnished per Section 26 09 30. Provide towers, mounts antennas, antenna cables
and accessories to support the equipment specified in Section 26 09 30.
2.02

ANTENNAS

A. Yagi antennas shall be configured for vertical polarization and shall be mounted at least 30" below
top tip of tower. Antennas shall be furnished by SCADA supplier. Reference Section 26 09 30.
2.03

ANTENNA CABLE AND ACCESSORIES

A. Antenna cable for the remote sites shall be 1/2" Andrew Heliax #LDF4-50A coaxial cable or
approved equal.
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B. Antenna cable for lengths over 100’ shall be 7/8” Andrew Helliax or approved equal.
C. Each antenna cable shall be grounded at the base to the tower with a Decibel Products #DB11600
series or approved equal grounding strap kit. A ground rod shall be driven at the base of each
antenna pole.
D. Each antenna cable shall have a Polyphasor model IS- 50NX-C2 or approved equal grounded surge
arrestor at the bottom of the RTU or radio enclosure. The surge arrestor shall be bulkhead type.
E. Connectors shall be N type, Andrew 7/16 DIN or approved equal.
2.04

ANTENNA TOWERS

A. Furnish towers as indicated on the drawings for remote sites. Monopole at WTP is existing.
B. Towers shall be as Rhone 25G or approved equal with accessories as indicated on the drawings.
PART 3 EXECUTION
3.01

ANTENNA NSTALLATION

A. Antenna height as noted on the drawings shall be the distance from the base of the pole or
tower to the centerline of the Yagi antenna. Tower erection shall be in accordance with
manufacturer's instructions and shall be performed by qualified and experienced personnel.
B. All poles and antennas shall be grounded as indicated on the drawings and as required by local
and national codes.
3.02

ANTENNA AND CABLE INSTALLATION

A. Antenna cable shall be secured on towers every 3’ where exposed. On antenna poles support cable
at top and mid section with cable grips. Secure cable on roof top installations to piping or other
mechanical systems. Weather proof wall penetrations. Do not puncture roof to secure cable or
mount brackets with out ENGINEERs approval.
B. Weatherproof all outdoor connectors with shrink tubing, Decibel Products VB-8 Vapor-Bloc or
approved equal. Carefully inspect installed cable for nicks and kinks.
C. Check VSWR (voltage standing wave ratio) at each site after installation and submit test
results to Engineer for review.
3.03

RADIO INSTALLATION AND CONFIGURATION

A. Radio configuration will be by the SCADA equipment supplier. Coordinate installation with
SCADA supplier.

END OF SECTION

SECTION 26 09 30
SCADA
Page 1 of 12
PART 1 GENERAL
1.01

SCOPE

A. The SCADA System shall be designed specifically for water and wastewater applications.
The features and services shall include but are not necessarily limited to:
o
o
o
o
o
o
o
o
o
o

No access limits or charges for additional user seats
No annual user fees
No annual software license fees
No incremental group rates for future points or tags
No annual maintenance or annual service contract required
No cost for SCADA software and/or module firmware revisions for life - All revisions and
updates are free of charge
No cost for "call-in" customer service technical support (during normal business hours)
No cost for DFS customer service department to City. Central Site Server telephone modem
connection so our technicians can troubleshoot in real-time alongside your technicians
Multiple communication/protocol drivers and system/user partitioning
Three (3) year warranty on DFS hardware (including radio) against lightning and surge
damage.

B. Provide the Central Site Equipment (CSE) and five (6) Remote Terminal Units (RTU), to control
the pumps and devices as detailed herein. Water distribution locations are; Raw Water Pump
Station RTU400(401), Water Treatment Plant RTU402(403-404), GST & High Service PS
RTU405(406-407), 7th Street EST RTU408, 22nd Street EST RTU409, and the WWTP RTU 410.
Manufacture the RTUs, and provide automation programming. Provide field services for the
wiring inside the panels, startup, and commissioning in support of the provided SCADA system.
Additionally develop Modbus TCP communication with the existing Schnieder M340 PLC. This
shall allow the same functionality in SCADA that is currently available via the Operator Interface
Termainl (OIT) mounted on the door of the Schnieder 340 PLC enclosure. Device functionality
shall be indentical to what exists.
SCADA provider shall coordinate with licensed electrician for all physical installation scopes of
work such as structure/towers for antennas, instrumentation, conduit, wire, grounding, mounting
RTUs, and field terminations.
C. The scope shall be to replace the existing SCADA system shall be replaced with the SCADA
system. The new system shall be brought over in phases to prevent breaks in coverage and
operational readiness. SCADA provider shall initially walk the site locations, with the electrician
to discuss the equipment and RTU installations.
D. Radio Study General Exception – Provide propagation study to determine antenna heights. The
antenna heighs shown on the drawings are based on preliminary study. Actual calculations of the
radio study data shall be performed by SCADA provider using proprietary algorithms and trade
secrets.
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1.02

RELATED WORK
26 09 20 RADIOS
26 09 40 COMPUTERS AND HMI

1.03

STANDARDS
UL 508

1.04

WARRANTY AND CUSTOMER SUPPORT
The SCADA supplier shall warrant the proposed system to be free from defects in materials and
workmanship for one year. All plug-in modules, radios, power supplies, and RTU pumpcontrollers, shall carry an additional two-year return-to-factory warranty and shall be covered
against damage due to surge/lightning the entire 3-year period. SCADA supplier shall provide a
service department that operates 24/7/365 to administer all service-related issues. Telephone tech
support shall be provided free of charge during normal business hours for the life of the system.
No maintenance contract shall be required.

1.05

MANUFACTURER
SCADA system shall be as manufactured and provided by DFS (Data Flow Systems, Inc.)
Melbourne, Florida. Contact H. R. Hall, III at 903-561-6078. All model numbers referred to
hereafter, are DFS model numbers.

PART 2 PRODUCTS
2.01

PRODUCTS
The DFS HT4 SCADA Software runs on a wall-mounted Hyper SCADA Server. A typical offthe-shelf “Windows PC” shall be utilized for HMI operator interface over a network and/or
telephone line. The HMI platform is Microsoft Internet Explorer Browser.
Software shall have unlimited RTU I/O points, unlimited user access seats, built-in reports and
trending programs, integrated 911 alarm dial-out, 411 remote user access via telephone, and
Maria, an Open Source Relational Database. There shall be no on-going costs associated with the
use of DFS’ HT4 SCADA Software. All updates, revisions, and future releases of the HT4
SCADA software shall be available free of charge for the life of your system. No maintenance
contract shall be required.
HT4 MOBILE: This system shall include the HT4 Mobile software. System access via a cell
phone browser shall be possible. HT4 Mobile is an application developed by DFS for today's
smartphones. HT4 Mobile requires Internet access through a secured network tunnel, at the
Service Center. The Internet connection shall be the responsibility of the Owner. The
smartphone(s) and cell service shall be the responsibility of the Owner.

2.02

REMOTE ACCESS
The Hyper SCADA Server (HSS) incorporates remote maintenance access, which shall allow
DFS to perform remote diagnostics and troubleshooting free of charge during normal business
hours for the life of the system. The Owner will provide a telephone line (standard dial-up)
connection, or a secure VPN network connection, that shall permit DFS remote access to the HSS
for the maintenance/warranty support, updates, and software upgrades. A VPN router shall be
included in this quotation.
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2.03

ALARMS
The system shall incorporates a “911” alarm dial-out feature. The CITY will provide one (1)
telephone line (standard dial-up) to the HSS that is dedicated for the system’s 911 feature (a
modem).

2.04 CENTRAL SITE PACKAGE
THIS ITEM INCLUDES THE FOLLOWING:
(1) HYPER SCADA SERVER (HSS002-2 FULLY REDUNDANT):
(1) Enclosure Assembly w/Door Window (Steel, 24”W x 30”H x 8”D)
(2) Modular Backplane
(2) Hyper Server Module (HSM003)
(2) Network Switch Module (NSM001)
(2) Network Fiber Module (NFM001, connection to CTU)
(2) Power Supply Module
(2) 7.0 aH Backup Battery (UPS)
(2) RJ-45 Ethernet Surge Protector
(1) Debian Linux OS w/SQL Software
(1) Maria DB SQL Relational Database
(1) HT4 SCADA Software
(1) HT4 Mobile (smartphone & service by Owner)
(1) Modbus TCP Communications to/from existing Schnieder 340 PLC
(1) Modbus TCP Communications to new chemical tank level display.Push tank levels for all
chemical tanks to level display. Level display is specified in Section 26 09 30.
(1) SonicWALL TZ300 Series-AC VPN Router (static IP by Owner)
(1) CENTRAL TERMINAL UNIT (CTU):
(1) 202 NEMA 4X White Composite Enclosure 15.5”H x 13.38”W x 7.69”D
(1) 202 Modular Backplane
(1) Power Supply Module (PSM003)
(1) Telemetry Interface Module (TIM001) Radio
(1) Fiber Interface Module (FIM001)
(1) 100’ Fiber Optic Cable (Multi-Mode)
(1) 2.6 aH Backup Battery (UPS)
(1) 10 AMP Breaker
(1) CTA209 Omni Antenna, 35’ agl minimum, directed at 339°M
(1) Lot RTC400 Coaxial Cable with Connectors
(1) Lot Terminal Hardware, FCC Licensing, and UL Listing
2.05

RAW WATER PUMP STATION(401)
This item includes the following:
 RTU Panel
(1) Exterior Rack Mount Enclosure, SS White NEMA4X 36”H x 30”W x 10”D
(1) Inner Panel 33” x 27”
(2) Modular Backplane (MBP001)
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(1) Breaker 10 Amp
(1) Breaker 15 Amp
(1) Breaker 20 Amp
(1) Ground Buss
(1) Light Kit
(1) Telemetry Interface Module/radio (TIM007)
(1) Power Supply Module (PSM003)
(1) Programmable Logic Controller (PLC800)
(1) PLC By-Pass Card (PBC001)
(1) Digital Control Module (DCM003-2)
(1) Analog Monitor Module (AMM002)
(1) Analog Control Module (ACM002)
(3) 7.0 Ah Battery w/Shelf
(5) Relay Octal DPDT AC120 w/Base
(4) Edco DRS-036 Analog Surge Protector w/Base
(1) Meanwell 24VDC 100 Watt Power Supply
(1) Edco PHC-036 DC Surge Protector w/Base
(1) RTU Surge Protection (TFS, SPS, & Polyphaser)
(1) LAA217 Colinier Omni Antenna
(1) FCC Coordination
(1) Lot Panel Fabrication and Automation Programming
(1) Lot Terminal Hardware and UL Listing
 Hardwired I/O List as scheduled on the drawings.

2.06

WATER TREATMENT PLANT RTU402(403-404)
This item includes the following:
 RTU Panel
(1) Interior Wall Mount Enclosure, CS ANSI Grey NEMA12 48”H x 36”W x 10”D
(1) Inner Panel 45” x 33”
(2) Modular Backplane (MBP001)
(1) Breaker 10 Amp
(1) Breaker 15 Amp
(1) Breaker 20 Amp
(1) Ground Buss
(1) Light Kit
(1) Switch Interface Module (SIM001)
(1) Power Supply Module (PSM003)
(1) Programmable Logic Controller (PLC800)
(1) PLC By-Pass Card (PBC001)
(2) Digital Control Module (DCM003-2)
(2) Analog Monitor Module (AMM002)
(1) Analog Control Module (ACM002)
(3) 7.0 Ah Battery w/Shelf
(9) Relay Octal DPDT AC120 w/Base
(4) API Loop Isolator w/Base
(6) Edco DRS-036 Analog Surge Protector w/Base
(1) RJ-45 Network Surge Protector
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(1) Meanwell 24VDC 100 Watt Power Supply
(1) Edco PHC-036 DC Surge Protector w/Base
(1) RTU Surge Protection (TFS, SPS)
(1) Lot Coaxial Cable w/Connectors
(1) Lot Panel Fabrication and Automation Programming
(1) Lot Terminal Hardware and UL Listing
 Hardwired I/O List as scheduled on the drawings.

2.07

GST & HIGH SERVICE PUMP STATION RTU405(406-407)
This item includes the following:
 RTU Panel
(1) Interior Wall Mount Enclosure, CS ANSI Grey NEMA12 48”H x 36”W x 10”D
(1) Inner Panel 45” x 33”
(2) Modular Backplane (MBP001)
(1) Breaker 10 Amp
(1) Breaker 15 Amp
(1) Breaker 20 Amp
(1) Ground Buss
(1) Light Kit
(1) Telemetry Interface Module (TIM007)
(1) Power Supply Module (PSM003)
(1) Programmable Logic Controller (PLC800)
(1) PLC By-Pass Card (PBC001)
(2) Digital Control Module (DCM003-2)
(2) Analog Monitor Module (AMM002)
(1) Analog Control Module (ACM002)
(3) 7.0 Ah Battery w/Shelf
(9) Relay Octal DPDT AC120 w/Base
(4) API Loop Isolator w/Base
(6) Edco DRS-036 Analog Surge Protector w/Base
(1) Meanwell 24VDC 100 Watt Power Supply
(1) Edco PHC-036 DC Surge Protector w/Base
(1) RTU Surge Protection (TFS, SPS)
(1) Lot Coaxial Cable w/Connectors
(1) FCC Coordination
(1) Lot Panel Fabrication and Automation Programming
(1) Lot Terminal Hardware and UL Listing

 Hardwired I/O List as scheduled on the drawings.

2.07

22nd STREET EST RTU408
This item includes the following:
 RTU Panel
(1) Enclosure NEMA 4X Composite White, 15.5”H x 13.4”W x 7.7”D
(1) Modular Back Planes (MBP202)
(1) Telemetry Interface Module/radio (TIM007)
(1) Power Supply Module (PSM003)
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(1) Analog Monitor Module (AMM002)
(1) 2.6 Ah Battery
(1) 10 AMP Breaker
(1) RTU Surge Protection (TFS, SPS, & Polyphaser)
(1) Lot Terminal Hardware
(1) LAA217 Omni Colinier Antenna
(1) Lot RTC400 Coaxial Cable w/Connectors
(1) FCC Coordination
(1) Lot Panel Fabrication
(1) Lot Terminal Hardware and UL Listing
 Hardwired I/O List as scheduled on the drawings.

2.09

7TH STREET EST RTU409
This item includes the following:
 RTU Panel
(1) Enclosure NEMA 4X Composite White, 15.5”H x 13.4”W x 7.7”D
(1) Modular Back Planes (MBP202)
(1) Telemetry Interface Module/radio (TIM007)
(1) Power Supply Module (PSM003)
(1) Analog Monitor Module (AMM002)
(1) 2.6 Ah Battery
(1) 10 AMP Breaker
(1) RTU Surge Protection (TFS, SPS, & Polyphaser)
(1) Lot Terminal Hardware
(1) LAA217 Omni Colinier Antenna
(1) Lot RTC400 Coaxial Cable w/Connectors
(1) FCC Coordination
(1) Lot Panel Fabrication
(1) Lot Terminal Hardware and UL Listing

 Hardwired I/O List as scheduled on the drawings.

2.10

WWTP (410)
This item includes the following:
 RTU Panel
(1) Exterior Rack Mount Enclosure, SS White NEMA4X 36”H x 30”W x 10”D
(1) Inner Panel 33” x 27”
(2) Modular Backplane (MBP001)
(1) Breaker 10 Amp
(1) Breaker 15 Amp
(1) Breaker 20 Amp
(1) Ground Buss
(1) Light Kit
(1) Telemetry Interface Module/radio (TIM007)
(1) Power Supply Module (PSM003)
(1) Programmable Logic Controller (PLC800)
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(1) PLC By-Pass Card (PBC001)
(1) Digital Control Module (DCM003-2)
(1) Analog Monitor Module (AMM002)
(1) Analog Control Module (ACM002)
(3) 7.0 Ah Battery w/Shelf
(5) Relay Octal DPDT AC120 w/Base
(4) Edco DRS-036 Analog Surge Protector w/Base
(1) Meanwell 24VDC 100 Watt Power Supply
(1) Edco PHC-036 DC Surge Protector w/Base
(1) RTU Surge Protection (TFS, SPS, & Polyphaser)
(1) LAA217 Colinier Omni Antenna
(1) FCC Coordination
(1) Lot Panel Fabrication and Automation Programming
(1) Lot Terminal Hardware and UL Listing
 Hardwired I/O List as scheduled on the drawings.

PART 3 EXECUTION
3.01 CENTRAL SITE ONSITE SERVICES (HSS & OPERATOR TRAINING)
This item shall include up to the following trips and on-site services:
Startup & Training (1 trip, 32 hours on-site)
Filter Process Integration (1 trip, 32 hours on-site)
Operator Training shall include one course covering the HSS and RTU basics. The course shall be
taught in over 8 hours. The maximum number of attendees is four (4) people due to material
presentation and effective instructor/student ratio. Onsite operator training includes the following
course material:
The HSS Basic Operation Course #104 is one (1) 4-hour days of training covering basic HSS
and HT4 operations. Students who complete the full schedule will have the knowledge and
skill to perform the following operations:
 Discuss the basic theory of an HSS SCADA system
 Start‐up, shutdown, and mode shifting of the HSS
 Login in and logout of the HSS operational program
 Navigate through HSS graphics, screens, and user interfaces
 Create graphs (trends) as an aid to system‐level troubleshooting
 Edit alarm set points and configure HSS alarm reporting protocols
 Create, edit, and schedule reports using any of the 10 standard formats
The RTU Basic Operation Course #303 is one (1) 4-hour day of training covering basic RTU
hardware & troubleshooting. Students who complete the full schedule will have the
knowledge and skill to perform the following operations:
 Identify typical DFS RTU hardware and discuss capabilities and limitations
 Install and uninstall function modules in a 204 backplane
 Manipulate and verify module and station address assignments
 Troubleshoot RTU malfunctions to the module level
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3.02

SEQUENCE OF INSTALLATION
- Submittal/Mobilization
- Construction and testing of the RTU, with automation programming, at our facility.
- Installation of Tower/Antenna assembly, by the EC.
- RTU Internal Wiring services.
- Final Startup and Commissioning services.
- Operator Training
- Closeout and Final Documentation delivery.
ON-SITE SERVICES RTU400(401)
This site includes up to the following trips and onsite services:
Start-up & Commissioning (1 trip, 16 hours on-site)

3.03

INSTALLATION OF ANTENNAS
 CTU @ Water Treatment Plant (WTP) - CTA209 omni antenna to be mounted at 35’ agl
minimum, directed at 339° M.
 Raw Water Pump Station (RWPS) - LAA217 Omni antenna installed at 10’ agl minimum.
 WTP - This RTU shall communicate over CAT6 ethernet cable to the HSS002-2. No antenna
is required.
 GST HS PS - LAA217 colinier omni antenna to be mounted at 10’ agl minimum.
 22nd Street EST - LAA217 colinier omni antenna to be mounted at 10’ agl minimum.
 7th Street EST - RTA209 yagi antenna mounted at 21’ agl minimum, directed at 145° M.
ON-SITE SERVICES RTU402(403-404)
This site includes up to the following trips and onsite services:
Start-up & Commissioning (Same trip as item 3.02, 16 hours on-site)

3.04

CENTRAL SITE EQUIPMENT
The Central site equipment (HSS and CTU) and the associated antenna installation, on the
existing 50’ tower at the WTP. The HSS002-2 and CTU shall be installed in or near the
operations area. It is understood that in the future, this equipment shall be moved to a new office
location. Note that the HSS requires an air-conditioned environment. This installation shall also
include configurations and HMI screens.
ON-SITE SERVICES RTU405(406-407)
This site includes up to the following trips and onsite services:
Start-up & Commissioning (1 trips, 16 hours on-site)

3.05

Owner
The Owners's responsibility shall be to provide one (1) telephone line (standard dial-up) for the
HSS that is dedicated for the system’s 911 Alarm Dial-out Notification (a modem). Alternatively,
a Verizon T2000 phone line to cell link adapter can be purchased and utilized for an additional
cost and cellular data plan. It is also the Ownern’s responsibility to provide a network
connection for both local and remote (VPN) connectivity.
ON-SITE SERVICES RTU408
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This site includes up to the following trips and onsite services:
Start-up & Commissioning (Same trip as item 3.04, 8 hours on-site)
3.06

22nd and 7th Street ESTs
The two (2) EST RTUs shall be installed first. These RTUs shall be mounted on an extension of
the existing RTU rack. The rack shall require an extention to accommodate the new DFS RTU.
The existing RTU enclosure will remain due to the fact that it houses the level instrumentation.
ON-SITE SERVICES RTU409
This site includes up to the following trips and onsite services:
Start-up & Commissioning (Same trip as item 3.04, 8 hours on-site)

3.07

GST & HS PUMP STATION
This RTU shall be wall-mounted indoors. Once this location is started up and commissioned, the
EST fill process automation control and monitoring may be brought in to service.
SPARE PARTS
(1) Analog Monitor Module (AMM002)
(1) Analog Control Module (ACM002)
(1) Digital Control Module (DCM003-2)
(1) Power Supply Module (PSM003)
(1) Programmable Logic Controller (PLC800)
(1) Telemetry Interface Module/radio (TIM007)
(1) Fiber Interface Module (FIM001)
(1) Switch Interface Module (SIM001)

3.08

RAW WATER PS & WTP RTUs
The WTP RTU shall be wall-mounted indoors. The Raw Water PS RTU shall be mounted out of
doors. Once these locations are started up and commissioned, the manual RWPS control and
monitoring may be brought in to service.
TESTING, STARTUP, AND TRAINING
DFS shall assemble, program, and test the RTU in our facility. After testing is complete, DFS
shall ship the RTUs to the location designated by the customer. DFS shall complete all
configurations at the central site and provide on-site start-up services. DFS shall provide on-site
operator training

3.09

FILTER PROCESS INTEGRATION
This integration shall be the final installation phase.
The Owner will provide for the manual operation of all WTP process where reguired during the
startup and commissioning of the new RTUs.

3.10
CONFIGURATION AND PROGRAMMING
A. Raw Water Pump Control
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The Raw Water pumps shall be provided with manual control only. Software controls for these
pumps shall be developed at the HMI. Where pumps are VFD equipped, now or in the future,
manual speed control may be set at the HMI.
Note: The RTU design for this location shall accommodate the IO requirements to operate three
VFD controlled pump motors.
B. Transfer Pump Control
The three Transfer pumps shall be provided with manual control only. Software controls for these
pumps shall be developed at the HMI. Where pumps are VFD equipped, manual speed control
may be set at the HMI.
Software Low Clearwell Level Lockout of the Transfer pumps shall be available. Set points for
this function may be made at the HMI. An Override of the Lockout function shall be provided.
Clearwell Low and High level alarming shall also be provided.
C. High Service Pump Control
The three High Service pumps shall be provided with automatic and manual controls. Software
controls for these pumps shall be available at the HMI. Where pumps are VFD equipped, costant
speed control may be set at the HMI. Pumps 1 and 2 are 60 HP across the line motor controlled.
Pump 3 is 100 HP and is VFD equipped.
HSP automation programming will call the pumps in a Lead, Lag1, Lag2 fashion. Lead shall be
indexed at the end of each cycle. The alternator position of each pump shall be displayed. By use
of the software HOAs, pumps may be taken in or out of the alternation process. Pumps may be
manually indexed with alternator controls. The alternator may also be disabled with software
controls. The HS pump process shall have both EST levels to choose from for the Process
Varialbe (PV).
Software Low GST Level Lockout of the High Service pumps shall be available. Set points for
this function may be made at the HMI. An Override of the Lockout function shall be provided.
GST Low and High level alarming shall also be provided.
Note: The RTU design for this location shall accommodate the IO requirements to operate three
VFD controlled pump motors. The existing instrumentation for the Liquid Analytical signals,
Clearwell, GST and EST levels shall be re-purposed.
D. Filter Process Integration
The existing functionality provided by the Schnieder 340 PLC and associated Operator Interface
Terminal (OIT) shall be replicated in the DFS HMI. This shall be accomplished by a Modbus
TCP Ethernet communication driver, configured at the HSS002-2. This link shall poll the remote
PLC to provide the same functionality that currently exists.
E. General System Operational Aspects
Each of the devices controlled shall have software device controllers. The software device
controllers have operator-defined Min, Max, and Manual Control set points as well as a Current
status in addition to the device controller basic and operational criteria. The Min and Max
setpoints define, in percent, the range the devices are permitted to operate during the automatic
process. The Manual Control setpoint defines the device operation when called to operate in
manual. The Manual Control setpoint is overridden when the device is made available to the
automatic process.
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When the process variable transducer registers a reading to operate a device based on the defined
Start operation set point, in excess of 30 seconds, the assigned device shall be called to operate.
The device shall continue to operate until the defined Stop operation set point reading is obtained
in excess of 30 seconds. When multiple devices are required to operate, each device shall operate
in a similar manner.
Device controllers with automatic algorithms shall maintain the following basic and operational
criteria. Each device shall be monitored for Local/Remote (HOA in Auto equals "Remote") and
Status if available. If a controlled device is not equipped with an HOA switch it shall always be
considered in Remote. If a controlled device is not equipped with a status it shall always be
considered as operating correctly. The controls for each device shall include a Manual/Auto and a
Stop/Start, Open/Close, or other appropriate control. The digital input from the device's HOA
determines its availability for control by the SCADA system, "Remote" being the permissive
signal for SCADA control. A software Manual/Auto control dictates whether the device shall be
controlled manually or automatically via SCADA. The device is considered available to the
automatic process when it is in "Remote" and "Auto" and the device has not failed. A device is
considered "failed" when it has been called to operate by the automatic process and the device
status inputs indication has not operated as expected in excess of 60 seconds. To clear a device
fail, simply place the device back into "Manual" or "Local" until the fail has cleared.
Grouped device controllers with automatic algorithms shall maintain the following additional
criteria. When a device is available to the automatic process it shall be assigned a lead, lag, lag2,
etc., or standby position in the device alternator. Optionally, the device position in the alternator
can be assigned manually. When a device is needed, and called to operate by the automatic
process the alternator shall call the device assigned to the first, or lead, position. Should an
additional device be required to operate, the device alternator shall call the device assigned to the
next position accordingly. After the first, or lead device, has been called to stop by the automatic
process the device alternator shall index the device's assignments. Device alternation can also be
triggered manually by activating the device Alt Index signal or disabled entirely by toggling the
device Alt Enable/Disable" signal on the custom screen.
All setpoints residing in the PLC shall have default factory set points when shipped. The setpoints
can then be modified by an operator using a custom screen as needed. The new setpoints shall be
retained in the PLC in the event of a power cycle.
F. HSS-Based Control Programming & Communications
Hyper SCADA Server (HSS) based programming to control an RTU requires operational
communications at all times. Should communications between the HSS and RTU become lost or
interrupted, the automation will not function or control the RTU. DFS strongly recommends
coupling HSS based programming with disseminated control logic located at the RTU for full
control protection.
G. Modbus Integration Requirements
DFS shall provide appropriate hardware as required to interface with the automation PLC. The
architecture shall be a Master/Slave relationship with provision for DFS RTU equipment to be the
Master. The DFS RTU interface with the automation PLC using Modbus TCP protocol over a
network cable. The interface cable and connectors shall be provided and installed electrical
contractor.
The following Modbus Integration Requirements shall apply to this project:
1. Register Assignments - Standard 5-digit registers must be used and formatted with 0XXXX
for digital outputs, 1XXXX for digital inputs, 3XXXX for analog inputs, and 4XXXX for
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2.

3.

4.

5.

6.

analog outputs with the DFS RTU device being the Master in the Modbus communications
architecture. Packing Modbus digital input, digital output, and analog input registers into the
4XXXX range is not permitted.
Analog Signal Expectation/Requirement - All analog points over the Modbus link must be
provided as the raw value (0-4095, 12 bit) number with 0 representing 0ma (-25% of full
scale) and 4095 representing 20ma (100% of full scale); with the exception of integers in
which the value will not exceed 4095 in this case the transmission can be direct.
Translation of Other Protocol to Modbus - The translation of the automation PLC I/O to
Modbus protocol is the responsibility of the automation PLC provider. Any required
translation devices or programming for the automation PLC / DFS RTU interface is the
responsibility of others.
Using Telemetry Signal Processing and Feedback Correctly - It is the responsibility of the
automation PLC provider to ensure proper integration of the automation I/O with the
Telemetry I/O to provide the appropriate levels of monitoring and control as specified by the
contract and as expected by the end user.
I/O Quantity - This quote provides for a standard type of DFS Modbus RTU architecture
containing a maximum of (15) I/O cards, in any combination of the (5) general types listed
below. Exceeding this capacity is not permitted without special provisions as may be defined
elsewhere in this quote.
a. Digital Control Module (DCM) 8 output 4 input (discrete signals)
b. Digital Control Module (DCM) 4 output 8 input (discrete signals)
c. Digital Monitor Module (DMM) 12 input (discrete signals)
d. Analog Control Module (ACM) 4 output channels (analog signals 12-bit resolution)
e. Analog Monitor Module (AMM) 4 input channels (analog signals 12-bit resolution) Plus
4 digital inputs (discrete signals)
Modbus Addressing Assignments and Documentation - The Modbus addressing I/O map
(including the type of digital outputs from telemetry such as momentary or maintained) and
P&ID type drawing for the site must be provided to DFS by the Contractor prior to DFS
submittal preparation. Without this documentation DFS cannot provide an accurate
submittal.

H. GRAPHICAL DISPLAYS
Custom graphical displays of telemetry/project data can take many forms. The graphical displays
provided for under the proposal are P&ID type in nature. The screen/displays shall show the
basics of the process flow and instrumentation placement in this flow. They shall also provide for
control of the devices using a standardized set of control objects used by DFS. The control
operators have color-coded meaning and are used consistently across all DFS customer platforms.
Other forms of graphical displays that more closely represent a pictorial view, or physical
presence of a customer site, are available and can be ordered in addition to the P&ID type screen
displays provided for in this scope of work.
I.

ADDITIONAL DETAILS
The Owner will provide personnel to make the site available when work is scheduled. Any
instrumentation installation is to be performed by the Owner/Contractor.
END OF SECTION
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PART 1 GENERAL
1.01

SCOPE

A. This section covers computer systems and software. Work shall include all necessary materials,
equipment, labor, and services.
B. The computer system will be used to display the SCADA screens generated by the SCADA
system specified in section 26 09 30. The computer’s browser will be used as the interface.
1.02

QUALITY ASSURANCE
Comply with Section 26 09 10, Part 1.02, Paragraph B.

1.03

RELATED WORK
Section 26 09 10, Instrumentation
Section 26 09 30, SCADA Equipment

PART 2 PRODUCTS
2.01

HARDWARE

A. Furnish and install one (1) computer with the following minimum specification:
Computer
Dell XPS 8930
Tower, with 1-Year ProSupport
Processor:
Intel® 9th Gen i7 9700 (8-Core, 12MB Cache, 4.7GHz)
Memory:
64GB 2666MT DDR4
Monitors:
(2) Dell P2419H 24” 1920 x 1080 resolution
Video Card:
NVIDIA GeForce RTX 2070 with 8Gb GDDR6 memory
Boot HDD:
512GB SSD
Secondary HDD:
2TB SATA 7200 RPM
Removable Media: 16X DVD+/-RW
NIC:
10/100/1000Gb Ethernet
Power Supply:
850w
SERVER OPERATING SYSTEM & PRODUCTIVITY SOFTWARE
Operating System:
Window® 10 Professional
Productivity Software:
Microsoft® Office Home and Business 2019
Document Software:
Adobe Acrobat Pro
Database Software:
Microsoft® SQL Server
Antivirus/spam/firewall:
MacAfee® Small Business
B. Provide all software required for a complete and operational system. The computer will be used
as the HMI for the SCADA system. SCADA software shall be furnished per Section 26 09 30.
C. Provide an external 4Tb network drive. Network drive shall be Seagate Backup Plus
STDR4000602 or approved equal.

model
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PART 3 EXECUTION
3.01

GENERAL

A. Coordinate installation location with owner.
C. SCADA Software configuration will be per Section 26 09 30.
END OF SECTION

