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PART 1 � REQUEST FOR BIDS

WORK: Rock Creek Wastewater Treatment Plant (WWTF) Anaerobic Zones Expansion

WORK NO.: PW 2024-05

SUBMITTAL DATE AND LOCATION:

Date of Request: September 6, 2024

Due Date for Bids: October 4, 2024 by 3:00 P.M. MST

Submit one copy of the Bid to:
Jim Widner, P.E.
Superior Metropolitan District No. 1
124 E. Coal Creek Drive
Superior, CO  80027

PRE-BID MEETING:

Date & Time: September 12, 10:00 A.M. MST

Location: Town Hall
124 E. Coal Creek Drive
Superior, CO  80027

Bidders are not required to attend the pre-bid meeting.  A tour of the work site will follow the pre-bid meeting 
for those interested.

The Superior Metropolitan District No. 1 requests Bids for:

Superior�s Rock Creek WWTF Anaerobic Zones Expansion

Construction of new anaerobic zones at Superior�s Rock Creek Wastewater Treatment Facility (WWTF). 
This work generally consists of the following: demolition of existing storage room in existing treatment 
building, earthwork, site piping, and construction of concrete tankage with associated piping, slide gates, 
submersible mixers, and associated electrical. 

Any questions concerning this Request for Bids shall be directed IN WRITING ONLY to the Engineer, Michael 
Syverson at Dewberry Engineers, Inc. Michael can be reached via email at msyverson@dewberry.com 

Questions are due by: October 2, 2024, by 5:00 P.M. MST

PUBLISHED IN: Rocky Mountain E-Purchasing (BidNet Direct) & the Town of Superior�s website:   
https://www.superiorcolorado.gov   
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PART 2 - INSTRUCTIONS TO BIDDERS

2.1 A "Bid" is a responsive, conforming, unconditional, complete, legible, and properly executed offer by a 
Bidder on the form supplied by the District to provide the work specified in the Request for Bids for the 
compensation specified.

2.2 Bids shall be clearly marked with the work name, contact person, mailing address, and telephone number 
of the Bidder.

2.3 It shall be the responsibility of the Bidder to ensure that the Bid is in proper form and in the District's 
possession by or before the time and date designated in the Request.  Bids will not be accepted after the 
designated time and date.  Any Bid received late will be returned to the Bidder unopened, if possible.

2.4 If a mistake is made or discovered during or after the Bid review, the District reserves the right to 
determine which party made the mistake and whether the mistake is material and, after these 
determinations, the District, in its sole reasonable discretion, shall decide whether to accept or reject the 
Bid.  No advantage shall be taken by any party of manifest clerical errors or omissions in any Bid or the 
Contract Documents.  Bidders shall notify the District immediately of any errors or omissions that are 
encountered.

2.5 Any interlineation, alteration, or erasure shall be initialed by the Bidder.  On the Bid, the price of each 
item shall be stated in numerals and words; in case of conflict, the words shall control.  In the case of 
conflict between the indicated sum of any addition of figures and the correct sum, the correct sum shall 
control.

2.6 The District shall not reimburse any Bidder for any cost incurred in preparing a Bid or attending 
equipment demonstrations, inspections, pre-bid conferences, or interviews.

2.7 Any amplification, clarification, explanation, interpretation, or correction of a Bid shall be made only by 
written addendum, and a copy of the addendum shall be mailed or delivered to each person receiving a 
Request for Bids.  The District is not responsible for any amplification, clarification, explanation, or 
interpretation or correction of a Bid not contained in written addenda.

2.8 Bids by corporations shall be executed in the corporate name by the president or a vice-president (or a 
corporate officer accompanied by evidence of authority to sign), and the corporate seal shall be affixed 
and attested by the secretary or an assistant secretary.  The corporate address and state of incorporation 
shall be shown.  Bids submitted by partnerships shall be executed in the partnership name and signed by 
a partner, and the legal address of the partnership shall be shown.  Bids submitted by limited liability 
companies shall be executed in the company's name and signed by a member, and the legal address of 
the company shall be shown.  Names and titles shall be typed or printed below each signature.

2.9 The following information shall be submitted with the Bid:

2.9.1. The names and resumes of staff personnel who will be assigned to the work.
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2.9.2 A complete proposed scope of work and schedule, including any alternatives that can be 
identified.  The Bidder is expected to review the work site prior to submittal of the Bid.

2.9.3 The names and addresses of any subcontractors who will be retained for the work.

2.9.4 A list of the Bidder's previous experience on construction of similar projects.

2.10 The submission of a Bid shall be conclusive evidence and a legal admission that the Bidder:  (1) has no 
questions, complaints, or objections in connection with the Contract Documents, subject to any requests 
made by the Bidder for amplification, clarification, explanation, interpretation, or correction; (2) has no 
questions, complaints, or objections as to the completeness, sufficiency, scope, or detail of the Bid; and 
(3) has full knowledge of the scope, nature, quality, and quantity of the equipment to be provided, the 
performance criteria, the requirements of the Contract Documents, the site and conditions of delivery, 
the Superior Municipal Code, and other applicable law.

2.11 The contract will be awarded to the lowest responsible and responsive Bidder complying with the terms 
and conditions, guidelines, and specifications presented in the Bid Request and these Instructions to 
Bidders.  The District reserves the right to determine, in its sole reasonable discretion, whether any Bid 
meets the needs or purposes intended and is within the approved budget.  The District does not base its 
award on prices alone.  Also to be considered are:  quality of product; past experience with the Bidder 
or any subcontractors, consultants, products or suppliers; qualifications of the Bidder and/or 
subcontractors or suppliers; services offered; warranties; maintenance considerations; long-range costs; 
delivery; and similar conditions.  

2.12. The District reserves the right to conduct such investigations as it deems necessary to assist in the 
evaluation of any Bid to establish the experience, responsibility, reliability, references, reputation, 
qualifications, or financial ability of any Bidder, manufacturer or supplier.  The purpose of such 
investigation is to satisfy the District that the Bidder has the experience, resources, and commercial 
reputation necessary to supply the specified equipment and to perform the necessary warranty and 
product support in accordance with the Contract Documents in the prescribed manner and time.

2.13 Pursuant to C.R.S. § 8-19-101, if the District's appropriation or expenditure of moneys for the work may 
be reasonably expected to exceed $500,000 in the aggregate for any fiscal year, a Colorado resident 
Bidder shall be allowed preference over a nonresident Bidder equal to the preference given or required 
by the state or foreign country in which the nonresident Bidder is a resident.  Additional information 
may be obtained from the Colorado Department of Personnel & Administration web site.

2.14. The District reserves the right, if it deems such action to be in its best interests, to reject any and all Bids 
or to waive any irregularities or informalities therein.  Any incomplete, false, or misleading information 
provided by any Bidder shall be grounds for rejection of the Bid.  If Bids are rejected, the District further 
reserves the right to investigate and accept the next best Bid in order of ranking, or to reject all Bids and 
re-solicit for additional Bids.

2.15. No Bid shall include federal excise taxes or state or local sales or use taxes.  
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2.16. In the event of any claim, suit, or demand which may result from any Bid, or the award of any contract 
as a result of submission of a Bid, Colorado law shall govern any such claim, suit, or demand and the 
rights and duties of the parties.

2.17. The Bid, including all required documents, shall be submitted using the enclosed forms.  The Summary 
and Bid Schedule shall be used for submitting the fees, and the completed forms shall be submitted in a 
separate sealed envelope.  The Bidder shall also include with the Bid Schedule a breakdown of tasks that 
shows name, position, hours, and costs for each task.

2.18. Copies of the Contract Documents are available at the Superior Town Hall, 124 E. Coal Creek Drive, 
Superior, CO  80027.

2.19. All parts not specifically mentioned which are necessary in order to provide a complete unit, shall be 
included in the Bid.  Any item listed as "Standard" in the manufacturer's published specification, 
furnished by the Bidder, is assumed to be included in the Bid.  Any variations shall be outlined in writing, 
noting cost factors where applicable.

2.20. Bids shall be in accordance with the specifications contained in the attached Contract Documents.  
Should any requirement in the specifications not be included in manufacturer's specification sheets, the 
Bidder shall include with its Bid a statement of compliance.  Failure to do so shall be grounds for 
disqualification of the Bid.

2.21. Each Bid shall include a statement of standard warranty of the manufacturer.

2.22 The District requires a Bid Bond in the form of a corporate surety bond in the amount of five percent of 
the total Bid amount before the District can accept and consider any Bid.  Bids with the required bid bond 
shall be filed at Town Hall, 124 E. Coal Creek Drive, Superior, CO  80027, with the fee schedule, bid 
schedule, and bid summary in a separate sealed envelope.  Upon award, such bid bonds shall be returned 
to the unsuccessful Bidder(s).  For the successful Bidder, the bid bond will be returned upon receipt of 
the required payment and performance bond, in the full amount of the contract price.

2.23 Any Bid received as a result of this request is prepared at the Bidder�s expense and becomes District 
property and is therefore a public record upon opening by the District.  No Bid may be withdrawn for a 
period of 60 days after the deadline for Bids.
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BID FORM

The undersigned offers and agrees to furnish all items, upon which the prices are quoted, at the price set opposite 
each item, if this Bid is accepted within 60 days of the due date.  The undersigned also agrees to make delivery, 
or render service, within 10 days of receipt of the Notice to Proceed.  The undersigned certifies that no federal, 
state, or local tax is included in the quoted prices and that none will be added.

Bidder acknowledges receipt of the following Addenda:

Name of Bidder: _________________________________________________

Address: _________________________________________________

_________________________________________________

Telephone Number: _________________________________________________

BID SUMMARY

Total Base Price:

$ __________________________________

___________________________________________________________________
(in words)

BIDDER:  

By: ____________________________________

STATE OF COLORADO )
) ss.

COUNTY OF )

The foregoing instrument was subscribed, sworn to and acknowledged before me this ___ day of 
___________________, 20__, by __________________________, as _________________ of 
____________________________________________.

My commission expires:  _________________

(S E A L) ____________________________________
Notary Public
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BID SCHEDULE

To: Jim Widner, P.E.
Superior Metropolitan District No. 1
124 E. Coal Creek Drive
Superior, CO  80027

Work: Rock Creek WWTF Anaerobic Zones Expansion Project

BID:  Pursuant to the request for bids for the above-named work and being familiar with all contractual 
requirements, therefore, the undersigned Bidder hereby proposes to furnish all labor, materials, tools, supplies, 
equipment, plant, transportation, services, and all other things necessary for the completion of the contractual 
work.  All other work to complete the work but not specifically itemized shall also be included as incidental to 
the work cost.  Contractor also agrees to pay all taxes and patent documents, within the time of completion of the 
contractual work and pay all taxes and patent costs, and perform the work in accordance with the time of 
completion set forth herein, for and in consideration of the following unit and lump sum prices:
 

Item Description (major components) Unit Quantity Unit cost Total Amount

Base Bid

1 Demolition of existing storage structure LS 1 $                    $                    

2 Earthwork LS 1 $                    $                   

3 Concrete LS 1 $                    $                   

4 Piping and appurtenances LS 1 $ $

5 Mixer procurement and installation LS 1 $ $

6 Slide gate procurement and installation LS 1 $ $

7 Electrical LS 1 $ $

Bid Alternate

 Total Bid if all 7 items provided (Sum of items 1-7) LS 1 $                    $

Notes:  LS = lump sum.

The Superior Metropolitan District No. 1 has the right to award any one or all of these items at their choosing (Item #1 and any 
combinations of Items 2 through 7.

Items covered by allowances shall be supplied for such amounts and by such persons or entities as the Owner may direct, but the 
Contractor shall not be required to employ persons or entities against which the Contractor makes reasonable objection. 

Allowances shall cover the cost to the Contractor of materials and equipment delivered at the site and all required taxes, less applicable 
trade discounts.
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Contractor's costs for unloading and handling at the site, labor, installation costs, overhead, profit and other expenses contemplated for 
stated allowance amounts shall be included in the Contract Sum and not in the allowances.

Whenever costs are more than or less than allowances, the Contract Sum shall be adjusted accordingly by Change Order. The amount of 
the Change Order shall reflect (1) the difference between actual costs and the allowances above.

BIDDER:  

By: ___________________________________

STATE OF COLORADO )
) ss.

COUNTY OF )

The foregoing instrument was subscribed, sworn to and acknowledged before me this ___ day of 
___________________, 20__, by __________________________, as _________________ of 
____________________________________________.

My commission expires:  ___________________

(S E A L) ____________________________________
Notary Public



C-1
9/6/2024

Q:\50161727\DELIVERABLES\04-AERATION BASINS ANAEROBIC ZONE EXPANSION TO CLIENT 05SEP24\SPECS\SUPERIOR RFB ANAEROBIC 

BASINS.DOCX

BIDDER�S QUALIFICATION STATEMENT

A Statement showing the qualifications of Bidder shall be a prerequisite to the Bidder being awarded the 
Contract.  The qualification statement is intended to assure the District that a high degree of overall 
workmanship can be expected, and that the Work will be completed within the time limits contained in the 
Contract Documents.

All items on the statement must be answered in full and submitted with the Bid.  The qualification statement 
will be reviewed by the District after all Bids have been received and opened and prior to award.

The Bidder shall answer and furnish the following items for review:

1. Name of Bidder.___________________________________________________________

2. Permanent address and phone number of Bidder. 

3. Date company was organized. 

4. If a corporation, where incorporated.  

5. Number of years engaged in contracting business under present firm or trade name. 

6. Certified copy of financial statement prepared during current fiscal year as prepared for bank or 
bonding company. 

7. List of current jobs new under contract, indicating client and telephone number, size, type of job and 
percentage of completion of each and date of completion. (Use additional sheets if necessary).  

______

8. List of projects of this size and complexity completed within the last 3 years along with contract 
amount, client�s name and address.  
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9. Have you ever failed to complete any work awarded to you?  If so, when, where, and why?  
______

10. Have you ever defaulted on a contract?  If so, when, where, and why?  

11. List your major equipment available for this contract.  

BIDDER:  

By: ________________________________

STATE OF COLORADO )
) ss.

COUNTY OF )

The foregoing instrument was subscribed, sworn to and acknowledged before me this ___ day of 
___________________, 20__, by __________________________, as _________________ of 
____________________________________________.

My commission expires:  _______________

(S E A L) ____________________________________
Notary Public
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CONSTRUCTION CONTRACT

THIS CONSTRUCTION CONTRACT (the "Contract") is made and entered into this _____ day of 
____________, 20__ (the "Effective Date"), by and between the Superior Metropolitan District No. 1, 124 East 
Coal Creek Drive, Superior, CO 80027, a Colorado special district (the "District"), and 
__________________________, an independent contractor with a principal place of business at 
__________________________________ ("Contractor") (each a "Party" and collectively the "Parties").

For the consideration hereinafter set forth, the receipt and sufficiency of which are hereby acknowledged, 
the Parties agree as follows:

1. Scope of Work.  Contractor shall perform the following described work (the "Work"), in accordance 
with this Contract and the Contract Documents, attached hereto and incorporated herein by this reference:

Construction of new anaerobic zones at the Superior�s Rock Creek WWTF. This work generally consists 
of the following: demolition of existing storage room in existing treatment building, earthwork, site 
piping, and construction of concrete tankage with associated piping, slide gates, submersible mixers, and 
associated electrical. 

2. Bonds.  Within 10 days of the date of this Contract, Contractor shall provide the payment and 
performance bond and certificate of insurance required by the Contract Documents.  

3. Commencement and Completion of Work.  Contractor shall commence the Work within 10 days of date 
of the Notice to Proceed.  Substantial Completion of the Work shall be accomplished by the ___ day of 
____________, 20__, unless the period for completion is extended otherwise in accordance with the Contract 
Documents.  Final Completion of the Work shall be accomplished within ________ days of the date of 
Substantial Completion.

4. Compensation/Contract Price.  The District agrees to pay Contractor, subject to all of the terms and 
conditions of the Contract Documents, for the Work, an amount not to exceed $________________________.  
The District shall pay Contractor in the manner and at such times as set forth in the General Provisions such 
amounts as required by the Contract Documents.

5. Keep Jobs In Colorado Act.  Pursuant to the Keep Jobs in Colorado Act, C.R.S. § 8-17-101, et seq. (the 
"Act"), and the rules adopted by the Division of Labor of the Colorado Department of Labor and Employment 
implementing the Act (the "Rules"), Contractor shall employ Colorado labor to perform at least 80% of the work 
under this Contract and shall obtain and maintain the records required by the Act and the Rules.  For purposes of 
this Section, "Colorado labor" means a person who is a resident of the state of Colorado at the time of this 
Contract, without discrimination as to race, color, creed, sex, sexual orientation, marital status, national origin, 
ancestry, age, or religion except when sex or age is a bona fide qualification.  A resident of the state of Colorado 
is a person with a valid Colorado driver's license, a valid Colorado state-issued photo identification, or 
documentation that he or she has resided in Colorado for the last 30 days.  Contractor represents that it is familiar 
with the requirements of the Act and the Rules and will fully comply with same.  This Section shall not apply to 
any project for which appropriation or expenditure of moneys may be reasonably expected not to exceed 
$500,000 in the aggregate for any fiscal year.
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6. Governing Law and Venue.  This Contract shall be governed by the laws of the State of Colorado, and 
any legal action concerning the provisions hereof shall be brought in Boulder County, Colorado.

7. No Waiver.  Delays in enforcement or the waiver of any one or more defaults or breaches of this Contract 
by the District shall not constitute a waiver of any of the other terms or obligation of this Contract.

8. Integration.  This Contract and any attached exhibits constitute the entire Contract between Contractor 
and the District, superseding all prior oral or written communications.  

9. Third Parties.  There are no intended third-party beneficiaries to this Contract.

10. Notice.  Any notice under this Contract shall be in writing, and shall be deemed sufficient when directly 
presented or sent pre-paid, first class United States Mail, addressed to:

The District: Jim Widner, P.E.
Superior Metropolitan District No. 1
124 East Coal Creek Drive
Superior, CO 80027

Contractor: _______________________
_______________________
_______________________
_______________________

11. Severability.  If any provision of this Contract is found by a court of competent jurisdiction to be 
unlawful or unenforceable for any reason, the remaining provisions hereof shall remain in full force and 
effect.

12. Modification.  This Contract may only be modified upon written agreement of the Parties.

13. Assignment.  Neither this Contract nor any of the rights or obligations of the Parties shall be assigned by 
either party without the written consent of the other.

14. Governmental Immunity.  The District and its officers, attorneys and employees are relying on, and do 
not waive or intend to waive by any provision of this Contract, the monetary limitations or any other rights, 
immunities, and protections provided by the Colorado Governmental Immunity Act, C.R.S. § 24-10-101, et seq., 
as amended, or otherwise available to the District and its officers, attorneys or employees.

15. Rights and Remedies.  The rights and remedies of the District under this Contract are in addition to any 
other rights and remedies provided by law.  The expiration of this Contract shall in no way limit the District's 
legal or equitable remedies, or the period in which such remedies may be asserted, for work negligently or 
defectively performed.

16. Subject to Annual Appropriation.  Consistent with Article X, § 20 of the Colorado Constitution, any 
financial obligation of the District not performed during the current fiscal year 



F-3
9/6/2024

Q:\50161727\DELIVERABLES\04-AERATION BASINS ANAEROBIC ZONE EXPANSION TO CLIENT 05SEP24\SPECS\SUPERIOR RFB ANAEROBIC 

BASINS.DOCX

is subject to annual appropriation, shall extend only to monies currently appropriated, and shall not constitute 
a mandatory charge, requirement or liability beyond the current fiscal year.

17. Federal Provisions.

A. General.  The Parties acknowledge that the Agreement is subject to the provisions of 2 
C.F.R. Part 200 for projects funded in whole or in part by federal funds and the Robert T. Stafford Disaster 
Relief and Emergency Assistance Act (42 U.S.C. § 5121, et seq.) for projects resulting from Declared 
Presidential Disasters.

B. Equal Employment Opportunity. 

1. Contractor shall not discriminate against any employee or applicant for employment because 
of race, color, religion, sex, sexual orientation, gender identity, or national origin.  Contractor shall 
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 without limitation 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.  Contractor shall 
post in conspicuous places, available to employees and applicants for employment, notices to be 
provided setting forth the provisions of this nondiscrimination clause.

2. Contractor shall, in all solicitations or advertisements for employees placed by or on behalf 
of 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. Contractor shall 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 Contractor's legal duty to furnish 
information.

4. Contractor shall send to each labor union or representative of workers with which Contractor 
has a collective bargaining agreement or other contract or understanding, a notice to be provided 
advising the said labor union or workers' representatives of Contractor's commitments under this 
Section, and shall post copies of the notice in conspicuous places available to employees and 
applicants for employment.

5. Contractor shall furnish all information and reports required by Executive Order 11246 and 
by rules, regulations, and orders of the Secretary of Labor pursuant thereto, and shall permit access 
to his books, records, and accounts by the administering agency and the 
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Secretary of Labor for purposes of investigation to ascertain compliance with such rules, regulations, 
and orders.

6. In the event of Contractor's noncompliance with this section, this Agreement may be 
canceled, terminated, or suspended in whole or in part and Contractor may be declared ineligible for 
further government contracts or federally assisted construction contracts in accordance with 
procedures authorized in Executive Order 11246, and such other sanctions may be imposed and 
remedies invoked as provided in Executive Order 11246, or by rule, regulation, or order of the 
Secretary of Labor, or as otherwise provided by law.

7. Contractor shall include these provisions in every subcontract or purchase order unless 
exempted by rules, regulations, or orders of the Secretary of Labor, so that such provisions will be 
binding upon each subcontractor or vendor.  Contractor shall take such action with respect to any 
subcontract or purchase order as the administering agency may direct as a means of enforcing such 
provisions, including sanctions for noncompliance; provided, however, that in the event Contractor 
becomes involved in, or is threatened with, litigation with a subcontractor or vendor as a result of 
such direction by the administering agency, Contractor may request the United States to enter into 
such litigation to protect the interests of the United States.

C. Davis-Bacon Act and the Copeland �Anti-Kickback" Act.  Contractor shall comply with 40 
U.S.C. § 3141-3144 and 40 U.S.C. § 3146-3148, as supplemented by 29 C.F.R. Part 5. set forth below. 

1. Minimum Wages. 

a. All laborers and mechanics 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 C.F.R. 
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 Contractor and such laborers and mechanics. 
Contributions made or costs reasonably anticipated for bona fide fringe benefits under § 1(b)(2) of 
the Davis-Bacon Act on behalf of laborers or mechanics are considered wages paid to such laborers 
or mechanics.  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.  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 payroll records accurately set 
forth the time spent in each classification in which work is performed.  The wage determination and 
the Davis-Bacon poster (WH-1321) shall be posted at all times by Contractor and subcontractors at 
the work site in a prominent and accessible place where it can be easily seen by workers.
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b. Contractor 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 this Agreement shall 
be classified in conformance with the wage determination.  Contractor shall approve an additional 
classification and wage rate and fringe benefits therefore only when the following criteria have been 
met:

i. The work to be performed by the classification requested is not performed by a 
classification in the wage determination; and 

ii. The classification is utilized in the area by the construction industry; and

iii. The proposed wage rate, including any bona fide fringe benefits, bears a reasonable 
relationship to the wage rates contained in the wage determination.

c. If Contractor and the laborers and mechanics to be employed in the classification (if 
known), or their representatives, and Contractor agree on the classification and wage rate (including 
the amount designated for fringe benefits where appropriate), a report of the action taken shall be 
sent by Contractor to the Administrator of the Wage and Hour Division, U.S. Department of Labor, 
Washington, DC 20210.  The Administrator, or an authorized representative, will approve, modify, 
or disapprove every additional classification action within 30 days of receipt and so advise 
Contractor, or notify Contractor that additional time is necessary.

2. If Contractor and the laborers or mechanics to be employed in the classification or their 
representatives do not agree on the proposed classification and wage rate (including the amount 
designated for fringe benefits, where appropriate), Contractor shall refer the questions, including the 
views of all interested parties and the recommendation of Contractor, to the Administrator for 
determination.  The Administrator or an authorized representative will issue a determination within 
30 days of receipt and so advise Contractor or will notify Contractor that additional time is necessary.

3. The wage rate (including fringe benefits where appropriate) determined pursuant to this 
Section shall be paid to all workers performing work in the classification under this Agreement from 
the first day on which work is performed in the classification.

4. 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, 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.

5. If Contractor does not make payments to a trustee or other third person, 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 that the 
Secretary of Labor has found, upon the written request of Contractor, that the applicable standards 
of the Davis-Bacon Act have been met.  The Secretary of Labor may require Contractor to set aside 
in a separate account assets for the meeting of obligations under the plan or program.
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6. The District shall upon its own action or upon written request of an authorized representative 
of the Department of Labor withhold or cause to be withheld from Contractor under this Agreement 
or any other federal contract with Contractor, or any other federally-assisted contract subject to 
Davis-Bacon prevailing wage requirements that is held by 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 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, the District may, after 
written notice to 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.

7. Payrolls and basic records.

a. Payrolls and basic records relating thereto shall be maintained by Contractor during 
the course of the work and preserved for a period of 3 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 § 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 C.F.R. 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 § 1(b)(2)(B) of the 
Davis-Bacon Act, Contractor shall maintain records that 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. If Contractor 
employs apprentices or trainees under approved programs, Contractor 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.

b. Submittals.

i. Contractor shall submit weekly for each week in which any work is performed a 
copy of all payrolls to the applicant, sponsor, or owner, as the case may be, for transmission 
to the federal funding agency.  The payrolls shall set out accurately and completely all of the 
information required to be maintained under 29 C.F.R. 5.5(a)(3)(i), except that full social 
security numbers and home addresses shall not be included on weekly transmittals.  Instead 
the payrolls shall only include an individually identifying number for each employee.  The 
required weekly payroll information may be submitted in any form desired.  Contractor is 
responsible for the submission of copies of payrolls by all subcontractors.  Contractor and 
subcontractors shall maintain the full social security number and current address of each 
covered worker, and shall submit them to the District for transmission to the federal funding 
agency, Contractor, or the Wage and Hour 
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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 Contractor to 
require a subcontractor to provide addresses and social security numbers to Contractor for 
its own records, without weekly submission to the sponsoring government agency or the 
applicant, sponsor, or owner.

ii. Each payroll submitted shall be accompanied by a "Statement of Compliance," 
signed by Contractor or subcontractor or their agent who pays or supervises the payment of 
the persons employed under the Agreement, certifying the following:  that the payroll for the 
payroll period contains the information required to be provided under § 5.5(a)(3)(ii) of 29 
C.F.R. Part 5, the appropriate information is being maintained under § 5.5(a)(3)(i) of 29 
C.F.R. Part 5, and that such information is correct and complete; that each laborer or 
mechanic (including each helper, apprentice, and trainee) employed on the Agreement 
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 
C.F.R. part 3; and 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 Agreement.

iii. 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".

iv. The falsification of any of the above certifications may subject Contractor or any 
subcontractor to civil or criminal prosecution under 31 U.S.C. § 231.

c. Contractor or subcontractor shall make the records required by this section on 
available for inspection, copying, or transcription by authorized representatives of the federal funding 
agency or the Department of Labor, and shall permit such representatives to interview employees 
during working hours on the job.  If Contractor or subcontractor fails to submit the required records 
or to make them available, the Federal agency may, after written notice to 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 C.F.R. 
5.12.

8. Apprentices and trainees.

a. 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 
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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 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 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 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, 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.

b. Except as provided in 29 C.F.R. 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 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 
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withdraws approval of a training program, Contractor shall no longer be permitted to utilize trainees 
at less than the applicable predetermined rate for the work performed until an acceptable program is 
approved.

c. 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 C.F.R. part 30.

9. Contractor shall insert in any subcontracts the clauses contained in 29 C.F.R. 5.5(a)(1) 
through (10) and such other clauses as the federal funding agency may by appropriate instructions 
require, and also a clause requiring the subcontractors to include these clauses in any lower tier 
subcontracts.  Contractor shall be responsible for the compliance by any subcontractor or lower tier 
subcontractor with all the contract clauses in 29 C.F.R. 5.5.

10. A breach of the clauses in 29 C.F.R. 5.5 may be grounds for termination of this Agreement, 
and for debarment as provided in 29 C.F.R. 5.12.

11. All rulings and interpretations of the Davis-Bacon and Related Acts contained in 29 C.F.R. 
parts 1, 3, and 5 are herein incorporated by reference in this Agreement.

12. Disputes concerning the labor standards provisions of this Agreement, including disputes 
between Contractor (or any of its subcontractors) and the contracting agency, the U.S. Department 
of Labor, or the employees or their representatives, shall be resolved in accordance with 29 C.F.R. 
parts 5, 6, and 7.  

13. Certification of eligibility.

a. Contractor certifies that neither it nor any person or firm who has an interest in 
Contractor is a person or firm ineligible to be awarded government contracts by virtue of § 3(a) of 
the Davis-Bacon Act or 29 C.F.R. 5.12(a)(1).

b. No part of this Agreement shall be subcontracted to any person or firm ineligible for 
award of a Government contract by virtue of § 3(a) of the Davis-Bacon Act or 29 C.F.R. 5.12(a)(1).

c. The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 
U.S.C. § 1001.

D. Contract Work Hours and Safety Standards Act.  Contractor shall comply with the following:

1. Neither Contractor nor any subcontractor employing laborers or mechanics shall require or 
permit any such laborer or mechanic in any workweek in which they are employed on such work to 
work in excess of 40 hours in such workweek unless such laborer or mechanic receives compensation 
at a rate not less than 1.5 times the basic rate of pay for all hours worked in excess of 40 hours in 
such workweek.
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2. In the event of any violation of the clause set forth in subsection (1) hereof, Contractor and 
any subcontractor shall be liable for the unpaid wages.  In addition, such Contractor and subcontractor 
shall be liable to the United States 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 subsection (1) hereof, 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 40 hours without payment of required overtime wages required.

3. The District shall upon its own action or upon written request of an authorized representative 
of the Department of Labor withhold or cause to be withheld, from any moneys payable on account 
of work performed by Contractor or subcontractor under any such contract or any other federal 
contract with the same 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.

4. Contractor or subcontractor shall insert in any subcontracts the clauses set forth in this 
Section and also a clause requiring the subcontractors to include these clauses in any lower tier 
subcontracts.  Contractor shall be responsible for compliance by any subcontractor or lower tier 
subcontractor with this Section.

5. The requirements of 40 U.S.C. § 3704 apply.  No laborer or mechanic may be required to 
work in surroundings or under working conditions which are unsanitary, hazardous or dangerous.  
These requirements do not apply to the purchases of supplies or materials or articles ordinarily 
available on the open market, or contracts for transportation or transmission of intelligence.

E. Rights to Inventions Made.  If the federal award providing funding for this Agreement meets 
the definition of "funding agreement" under 37 C.F.R. § 401.2(a) and this Agreement is between the District 
and a small business firm or nonprofit organization regarding the substitution of parties, assignment, or 
performance of experimental, developmental, or research work under such funding agreement, the Parties 
shall comply with and be bound by 37 C.F.R. Part 401 and any implementing regulations issued by the 
awarding agency.

F. Clean Air Act and Clean Water Act.  Contractor shall comply with the Clean Water Act and 
shall report each violation to the District, and understands and agrees that the District will, in turn, report each 
violation as required to assure notification to the State of Colorado, the federal awarding agency, and the 
appropriate Environmental Protection Agency Regional Office, and shall require all subcontractors to these 
requirements in each subcontract exceeding $100,000 financed in whole or in part with a federal award.  
Contractor shall comply with the Federal Water Pollution Control Act and shall report each violation to the 
District and understands and agrees that the District will, in turn, report each violation as required to assure 
notification to the State of Colorado, federal awarding agency, and the appropriate Environmental Protection 
Agency Regional Office.  Contractor agrees to include these requirements in each subcontract exceeding 
$100,000 financed in whole or in part with a federal award.
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G. Energy Efficiency.  Contractor shall comply with mandatory standards and policies relating to energy 
efficiency contained in the state energy conservation plan issued in compliance with the Energy Policy and 
Conservation Act (42 U.S.C. § 6201), and shall include this clause in each third-party subcontract financed 
in whole or in part with federal assistance.

H. Debarment and Suspension. 

1. Contractor affirms that neither it nor its principals are suspended or debarred or otherwise 
excluded from procurement by the Federal Government and do not appear in the SAM Exclusions, 
which is a list maintained by the General Services Administration.

2. If the Agreement is for $25,000 or more: 

a. Contractor verifies that neither Contractor nor its principals (defined at 2 C.F.R. §180.995) 
or affiliates (defined at 2 C.F.R. §180.905) are excluded (defined at 2 C.F.R. §180.940) or 
disqualified (defined at 2 C.F.R. §180.935); 

b. Contractor shall comply with 2 C.F.R. Part 180, subpart C and must include a requirement 
to comply with these regulations in any lower tier covered transaction;

c. This certification is a material representation of fact relied upon by the District, and if it is 
later determined that Contractor did not comply with 2 C.F.R. Part 180, subpart C, in addition to 
remedies available to the State of Colorado and the District, the Federal Government may pursue 
available remedies, including without limitation suspension and debarment.

3. Throughout this Agreement, Contractor agrees to comply with the requirements of 2 C.F.R. 
Part 180, subpart C.  Contractor agrees to include a provision requiring such compliance in its lower 
tiered covered transactions. 

I. Byrd Anti-Lobbying Amendment.  Contractors who apply or bid for an award of $100,000 or 
more shall file the required certification set forth in the Certification Regarding Lobbying for the specific 
funding source.  Each tier certifies to the tier above that it will not and has not used federal funds to pay any 
person or organization for influencing or attempting to influence an officer or employee of any agency, a 
member of Congress, officer or employee of Congress, or an employee of a member of Congress in 
connection with obtaining a federal contract, grant, or any other award covered by 31 U.S.C. § 1352.  Each 
tier shall also disclose any lobbying with non-federal funds that takes place in connection with obtaining any 
federal award.  Such disclosures are forwarded from tier to tier up to the recipient. 

J. Procurement of Recovered Materials.  In the performance of this Agreement, where the 
purchase price of a product exceeds $10,000 or the value of the quantity acquired by the preceding fiscal year 
exceeded $10,000, Contractor shall make maximum use of products containing recovered materials that are 
EPA-designated items unless the product cannot be acquired:  competitively within a timeframe providing 
for compliance with the Agreement performance schedule; meeting Agreement performance requirements; 
or at a reasonable price.  Information about this requirement is available at EPA�s Comprehensive 
Procurement Guidelines web site, https://www.epa.gov/smm/comprehensive-procurement-guideline-cpg-
program.  The lishttps://www.epa.gov/sites/production/files/2016-02/documents/cpg-fs.pdf.
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K. Contracting with Small and Minority Businesses, Women�s Business Enterprises, and Labor 

Surplus Area Firms.  If subcontracts are to be let, Contractor shall take the following affirmative steps to 
assure that minority businesses, women's business enterprises, and labor surplus area firms are used when 
possible: 

1. Placing qualified small and minority businesses and women's business enterprises on 
solicitation lists;

2. Assuring that small and minority businesses, and women's business enterprises are solicited 
whenever they are potential sources;

3. Dividing total requirements, when economically feasible, into smaller tasks or quantities to 
permit maximum participation by small and minority businesses, and women's business enterprises;

4. Establishing delivery schedules, where the requirement permits, which encourage 
participation by small and minority businesses, and women's business enterprises; and

5. Using the services and assistance, as appropriate, of such organizations as the Small Business 
Administration and the Minority Business Development Agency of the Department of Commerce.

L. Federal Law, Regulations, and Executive Orders.  Contractor acknowledges that funding 
under this Agreement may include federal, state, and local money, and that financial assistance from federal 
agencies will be used to fund specific projects under this Agreement only.  For those projects, Contractor 
agrees to comply with all applicable law, rule, regulation, executive order, policies of the applicable federal 
funding agency, procedure, and directives.

M. No Obligation by Federal Government.  The Federal Government is not a party to this 
Agreement and is not subject to any obligations or liabilities to the County, Contractor, or any other party 
pertaining to any matter resulting from the Agreement.

N. Program Fraud and False or Fraudulent Statements or Related Acts.  Contractor 
acknowledges that 31 U.S.C. § 38 applies to this Agreement.

O. Department of Homeland Security Seal, Logo, and Flags.  Contractor shall not use 
Department of Homeland Security ("DHS") seal(s), logos, crests, or reproductions of flags or likenesses of 
DHS agency officials without FEMA pre-approval.

P. Housing and Community Development Act. 

1. The work to be performed under this Agreement is subject to Section 3 of the Housing and 
Urban Development Act of 1968, 12 U.S.C. § 1701u (Section 3).  The Parties agree to comply with 
HUD's regulations in 24 CFR Part 135, which implement Section 3.  The Parties certify that they are 
under no contractual or other impediment that would prevent them from complying with the Part 135 
regulations.
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2. Contractor agrees to send to each labor organization or representative or workers with which 
Contractor has a collective bargaining agreement or other understanding, if any, a notice advising the 
labor organization or workers' representative of Contractor's commitments under the Section 3 
clause, and will post copies of the notice in conspicuous places at the work site where both employees 
and applicants for training and employment positions can see the notice.  The notice shall describe 
the Section 3 preference, shall set forth minimum number and job titles subject to hire, availability 
of apprenticeship and training positions, the qualifications for each; and the name and location of the 
person(s) taking applications for each of the positions; and the anticipated date the work shall begin.

3. Contractor shall include the Section 3 clause in every subcontract subject to compliance with 
regulations in 24 C.F.R. Part 135, and agrees to take appropriate action, as provided in an applicable 
provision of the subcontract or in this Section 3 clause, upon a finding that the subcontractor is in 
violation of the regulations in 24 C.F.R. Part 135.  Contractor shall not subcontract with any 
subcontractor where Contractor has notice or knowledge that the subcontractor has been found in 
violation of the regulations in 24 C.F.R. Part 135.

4. Contractor shall certify that any vacant employment positions, including training positions, 
that are filled (1) after Contractor is selected but before the Agreement is executed, and (2) with 
persons other than those to whom the regulations of 24 C.F.R. Part 135 require employment 
opportunities to be directed, were not filled to circumvent Contractor's obligations under 24 C.F.R. 
Part 135.

5. Noncompliance with 24 C.F.R. Part 135 may result in sanctions, termination of this 
Agreement for default, and debarment or suspension from future HUD-assisted contracts.

6. With respect to work performed in connection with Section 3 covered Indian housing 
assistance, § 7(b) of the Indian Self-Determination and Education Assistance Act.  (25 U.S.C § 450e) 
applies to the work to be performed under this Agreement and requires that to the greatest extent 
feasible (i) preference and opportunities for training and employment shall be given to Indians, and 
(ii) preference in the award of contracts and subcontracts shall be given to Indian organizations and 
Indian-owned Economic Enterprises.  Parties that are subject to the provisions of Section 3 and § 
7(b) agree to comply with Section 3 to the maximum extent feasible, but in derogation of compliance 
with § 7(b).
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IN WITNESS WHEREOF, this Construction Contract has been executed by the Parties as of the 
Effective Date.

SUPERIOR METROPOLITAN DISTRICT 

NO. 1

____________________________________
Mark Lacis, President

ATTEST:

__________________________________
Lydia Yecke, Secretary

CONTRACTOR

By: _____________________________

STATE OF COLORADO )
) ss.

COUNTY OF )

The foregoing instrument was subscribed, sworn to and acknowledged before me this ___ day of 
__________, 20__, by _______________________ as _________________ of ________________________.

My commission expires:  __________________

(S E A L) ___________________________________
Notary Public



F-15
9/6/2024

Q:\50161727\DELIVERABLES\04-AERATION BASINS ANAEROBIC ZONE EXPANSION TO CLIENT 05SEP24\SPECS\SUPERIOR RFB ANAEROBIC 

BASINS.DOCX

CERTIFICATE OF INSURANCE

STATE OF )
) ss.

COUNTY OF )

I, _____________________, being first duly sworn, state and affirm, under penalty of law, that I am familiar 
with the insurance coverages maintained by the Insured, _____________________, and the coverage 
requirements set forth in the foregoing Certificate of Insurance, that I have completed or caused to be 
completed and subsequently reviewed the foregoing Certificate of Insurance and that the information 
provided contained therein is true and correct to the best of my knowledge.  I further understand that the 
Superior Metropolitan District No. 1 shall rely on the information provided.

This information is provided for the Superior Metropolitan District No. 1, Work No. _________________.

By:  ______________________________________

Title:  _____________________________________

Agency:  ___________________________________

STATE OF COLORADO )
) ss.

COUNTY OF )

The foregoing instrument was subscribed, sworn to and acknowledged before me this ___ day of 
___________________, 20__, by __________________________, as _________________ of 
____________________________________________.

My commission expires:  __________________________

(S E A L) ____________________________________
Notary Public
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NOTICE OF AWARD

Date:  _______________________

____________________________
Contractor Name
____________________________
Address
____________________________

____________________________

RE: __________________________________

Dear ___________________:

Thank you for submitting a Bid for the ______________________________.

Your firm submitted the most qualified Bid and you have been selected as the successful Contractor.  
Accordingly, this is your Notice of Award for the ________________________.

Enclosed please find an original and duplicate original Construction Contract.  Please review and sign both, then, 
within 10 days of receipt of this letter, return both to me along with your certification of insurance, payment and 
performance bond, each in the full amount of the Contract Price, and appropriate powers of attorney.  When 
dating the above documents, please make sure that all dates, on all documents, are the same and that the insurance 
policy reflects the requirements of the Contract Documents.  Please return all of the documents at the same time, 
in the same envelope.

Upon receipt of the signed Contracts, the District will execute both and return one fully executed original to you.

Should you have any questions, please call me at __________________________.

Sincerely,

__________________________________
___________________, Project Manager
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NOTICE TO PROCEED

Date: ______________________

___________________________
Contractor Name
___________________________
Address
___________________________

___________________________

RE: ______________________________

Dear ______________:

This letter is your Notice to Proceed, effective as of the date cited below.  This notice is in reference to the 
Construction Contract between you and the Superior Metropolitan District No. 1 concerning the 
_________________________.

Please note that in accordance with the Construction Contract, Work must commence within ten days of the date 
of this Notice, and all Work must be substantially completed within __________________ (_______) days of 
the date of this Notice, which shall be the ___ day of _________, 20__, and finally completed within 
__________________ days of the date of this Notice, which shall be the ___ day of _________, 20_.

If you have any questions, please call me at __________________.

Sincerely,

____________________________________
___________________, Project Manager

____________________________________
Date
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BID BOND

KNOW ALL MEN BY THESE PRESENTS

THAT _____________________________, as PRINCIPAL, and ________________________ as 
SURETY, are held and firmly bound unto  the Superior Metropolitan District No. 1, Colorado, hereinafter 
called OWNER, as Obligee, in the penal sum of ________________________ dollars ($______________), 
for the payment of which sum in lawful money of the United States, well and truly to be made, said 
PRINCIPAL and SURETY bind themselves, their heirs, executors, administrators, successors and assigns, 
jointly and severally, firmly by these presents.

WHEREAS, the PRINCIPAL has submitted a Bid to OWNER for certain Work or services generally 
described as follows: 

NOW, THEREFORE, (a) if said Bid shall be rejected, or (b) if said Bid shall be accepted and the PRINCIPAL 
is awarded the Contract and, within the time and manner specified in the Contract Documents, enters into a 
written Contract in the prescribed form and shall give such bond or bonds as may be specified in the Contract 
Documents to guarantee faithful performance of such Contract and to guarantee prompt payment of labor and 
materials furnished in the prosecution thereof, and shall provide to OWNER a Certificate of Insurance as 
required by the Contract Documents, and shall in all other respects perform the Contract created by the 
acceptance of said Bid, or (c) in the event of the failure of the PRINCIPAL to enter such Contract and to give 
such bond or bonds, and Certificate of Insurance, if the PRINCIPAL shall pay to OWNER the difference not 
to exceed the penalty hereof between the amount specified in said Bid and such larger amount for which the 
OWNER may in good faith contract with another party to perform the Work covered by said Bid, then this 
obligation shall be null and void, otherwise it shall be and remain in full force and effect.

The SURETY, for value received, hereby stipulates and agrees that the obligations of said SURETY 
hereunder shall be in no way impaired or affected by any alteration or irregularities in the bid or in the bidding 
procedure or by any extension of time within which OWNER may accept such Bid, and does hereby waive 
notice of same.

Dated this _________________________ day of , 20__.

(SURETY) (PRINCIPAL)
By:  ________________________________ By:  ________________________________
Title:  _______________________________ Title:  ______________________________

(ACKNOWLEDGMENTS AND POWER OF ATTORNEY TO BE ATTACHED)
CORPORATE SEAL MUST BE AFFIXED IF PRINCIPAL IS A CORPORATION.
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 PAYMENT AND PERFORMANCE BOND

Bond No._____________

KNOW ALL MEN BY THESE PRESENTS:  that

(Firm)

(Address)
(an Individual), (a Partnership), (a Corporation), hereinafter referred to as "the Principal", and 

(Firm)

(Address)

hereinafter referred to as "the Surety", are held and firmly bound unto the Superior Metropolitan District No. 1, 
Colorado, a Municipal Corporation, hereinafter referred to as "the 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 by these 
presents.

THE CONDITIONS OF THIS OBLIGATION are such that whereas the Principal entered into a certain Contract 
with the Owner, dated the ____ day of ______________________,20____, a copy of which is hereto attached 
and made a part hereof for the performance of the Work, ______________________________________.

NOW, THEREFORE, if the Principal shall well, truly and faithfully perform its duties, 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 life of the 
guaranty or warranty period, and shall satisfy all claims and demands incurred under such Contract, and shall 
fully indemnify and save harmless the Owner from all cost and damages which it may suffer by the Principal's 
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, and 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, repairs on machinery, 
equipment and tools, consumed, rented 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 it shall remain in full force and effect.

PROVIDED, FURTHER, that the said Surety, for value received, hereby stipulates and agrees that no change, 
extension of time, alteration or addition to the terms of the Contract or to the Work to be performed thereunder 
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 no final settlement between the Owner and the Principal shall abridge the right of 
any beneficiary hereunder whose claim may be unsatisfied.
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IN WITNESS WHEREOF, this instrument is executed in 5 counterparts, each one of which shall be deemed an 
original, this ______ day of  ____________________________, 20_____.

ATTEST: PRINCIPAL

By:  _______________________________ By  :________________________________

Title:  ______________________________ Title:  _______________________________

Address:  ____________________________

_____________________________

(Corporate Seal)

SURETY

ATTEST: Surety:  ______________________________

By:  _________________________________ By:  _________________________________

Attorney-in-Fact:  ______________________ Title:  _______________________________

Address:  _____________________________

  ____________________________
(Surety Seal)

NOTE: Date of Bond must not be prior to date of Contract and Surety must be authorized to transact 
business in the State of Colorado and be acceptable to the District.



K-1
9/6/2024

Q:\50161727\DELIVERABLES\04-AERATION BASINS ANAEROBIC ZONE EXPANSION TO CLIENT 05SEP24\SPECS\SUPERIOR RFB ANAEROBIC 

BASINS.DOCX

CERTIFICATE OF FINAL PAYMENT

With reference to Contract Number ____________ dated _____________________, 20__, between the 
undersigned Contractor and the Superior Metropolitan District No. 1, for:  _______________________ at 
Superior, Colorado

The undersigned hereby certifies that all costs, charges and expenses incurred by it on its behalf for work, 
labor, services, materials and equipment supplied to the foregoing premises, and/or used in connection with 
its Work under the Contract have been duly paid.

The undersigned further certifies that to its best knowledge and belief (based upon reasonable investigation) 
each of its subcontractors and material men have duly paid all costs, charges and expenses incurred by them 
or on their behalf for work, labor, services, materials and equipment supplied to the foregoing premises and/or 
used by them in connection with the Undersigned�s Work under the Contract.

In consideration of ________________ dollars ($__________) representing final payment under the 
Contract, the undersigned hereby releases and discharges the Owner and Owner's property from all claims, 
liens and obligations of every nature arising out of or in connection with the performance of the Work.

As additional consideration for the final payment, and to the fullest extent permitted by law, the undersigned 
agrees to indemnify and hold harmless Owner from and against all costs, losses, damages, claims, causes of 
action, judgments and expenses arising out of or in connection with claims against Owner which may be 
asserted by the undersigned or any suppliers, subcontractors of any tier or any of their representatives, 
officers, agents and employees for the costs, losses, damages, claims, causes of action, judgments and 
expenses and expenses that are attributable to the act, omission, error, professional error, mistake, negligence 
or other fault of the undersigned. 

The foregoing shall not relieve the Undersigned of its obligations under the provisions of the Contract as 
amended, which by their nature survive completion of the Work including, without limitation, warranties, 
guarantees and indemnities.

Executed this ________ day of _____________________, 20__. 

__________________________________
Contractor
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CERTIFICATE OF FINAL ACCEPTANCE

Date:   
TO:  Project No.:  _________________________

Project Title:  ________________________

This is to advise you that a final inspection of the referenced Work has been made and all work and 
material was found to be satisfactory.  Therefore, the Work is considered to be complete in accordance with 
the approved plans, specifications and contract documents.

In accordance with the Contract, all Warranty periods shall begin as of the date of this letter.

SUPERIOR METROPOLITAN DISTRICT NO. 1

By:  _________________________________
Title:  ________________________________
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GENERAL PROVISIONS

PART 1. DEFINITIONS 

1.01 CONTRACT DOCUMENTS:  

A. Bid Form (Including Bid Summary);
B. Bid Schedule;
C. Bidder�s Qualification Statement;
D. Construction Contract;
E. General Provisions
F. Special Provisions;
G. Technical Specifications;
H. Construction Drawings;
I. Certificate of Insurance Verification;
J. Notice of Award;
K. Notice to Proceed;
L. Bid Bond;
M. Payment and Performance Bond;
N. Certificate of Final Payment;
O. Final Acceptance Form;
P. Documentation submitted by Contractor prior to Notice of Award; and
Q. Addenda ___ through ____.

1.02 CHANGE ORDER:

A written order issued by the District after execution of the Contract authorizing an addition, deletion or revision 
in the Work, or an adjustment in the Contract Price or the Contract Time.

1.03 DISTRICT:

The Superior Metropolitan District No. 1, Colorado.

1.04 CONTRACT:

The entire written agreement covering the performance of the Work described in the Contract Documents 
including all supplemental agreements thereto and all general and special provisions pertaining to the Work and 
materials therefor.

1.05 CONTRACT PRICE:

The amount set forth in Paragraph 4 of the Construction Contract.

1.06 CONTRACT TIME:

The time for completion of the Work as set forth in Paragraph 3 of the Construction Contract.

1.07 DAY:

Calendar day, unless otherwise specified.  When the last day for the occurrence of an event falls on a Sunday or 
legal holiday as recognized by the District, the time for performance shall be automatically extended to the next 
business day.

1.08 FINAL COMPLETION:

The date as certified by the Project Manager when all of the Work is completed and final payment may be made.
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1.09 PROJECT MANAGER:

The District's duly authorized representative in connection with the Work.

1.10 SUBCONTRACTOR:

Any person, firm or corporation with a direct contract with Contractor who acts for or on behalf of Contractor in 
executing any part of the Contract, excluding one who merely furnishes material.

1.11 SUBSTANTIAL COMPLETION:

The date as certified by the Project Manager when the District occupies or takes possession of all or substantially 
all of the Work, or when the District may occupy or take possession of all or substantially all of the Work and 
put it to beneficial use for its intended purposes.

1.12 WORK:

All the work specified, indicated, shown or contemplated in the Contract Documents, including all alterations, 
amendments or extensions thereto made by supplemental agreements or written orders of the Project Manager.

PART 2. TIME

2.01 TIME OF THE ESSENCE:

All times stated in the Contract Documents are of the essence.

2.02 FINAL ACCEPTANCE:

Upon Final Completion, the Project Manager will issue final acceptance.

2.03 CHANGES IN THE WORK:

The District reserves the right to order changes in the Work, in the nature of additions, deletions or modifications, 
without invalidating the Contract, and to make corresponding adjustments in the Contract Price and the Contract 
Time.  All changes shall be authorized by a written Change Order signed by the Project Manager.  The Change 
Order shall include appropriate changes in the Contract Documents and the Contract Time.  The Work shall be 
changed and the Contract Price and Contract Time modified only as set forth in the written Change Order.  Any 
adjustment in the Contract Price resulting in a credit or a charge to the District shall be determined by mutual 
agreement of the parties before the work set forth in the Change Order is commenced.  If a Change Order results 
in an increase in the Contract Price, approval of the Superior Board of Trustees shall be required, and if such 
approval is not obtained, the District shall have no payment obligation regardless of whether the Work pursuant 
to the Change Order has been performed.

2.04 DELAYS:

A. If Contractor is delayed in the progress of the Work by fire, unusual delay in transportation, 
unanticipated adverse weather conditions, or other unavoidable casualties beyond Contractor's control 
other than unanticipated adverse weather conditions, the Contract Time shall be extended for a 
reasonable period of time.  "Weather" means precipitation, temperature, or wind, and an "adverse 
weather condition" means weather that on any calendar day varies from the average weather conditions 
for that day by more than 100% as measured by the National Oceanic and Atmospheric Administration.  
The term "unanticipated adverse weather conditions" means the number of days in excess of the 
anticipated adverse weather days per month as set forth below:
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MONTHLY ANTICIPATED ADVERSE WEATHER DAYS

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

7 4 4 4 6 3 4 2 3 3 2 5

By reason of example only, if in March there are two days when the snowfall exceeds the average 
snowfall for that day by 100%, those two days will have experienced an adverse weather condition.  
However, there will have been no unanticipated adverse weather condition in March, because there are 
four anticipated adverse weather days in March, which should be accounted for in the schedule.  If, 
however, there are five days in which the snowfall exceeds the average snowfall by 100%, an 
unanticipated adverse weather condition will have occurred, and Contractor shall be entitled to request 
an extension of time.

B. Any request for extension of the Contract Time shall be made in writing to the Project Manager 
not more than 7 days after commencement of the delay; otherwise it shall be waived.  Any such request 
shall contain an estimate of the probable effect of such delay on the progress of the Work.  

C. Contractor shall not be entitled to any increase in the Contract Price, or to damages, or to 
additional compensation as a consequence of any such delays.

2.05 NO DAMAGES FOR DELAY:

In strict accordance with C.R.S. § 24-91-103.5, the District shall not amend the Contract Price to provide for 
additional compensation for any delays in performance which are not the result of acts or omissions of the District 
or persons acting on behalf of the District.  

PART 3. CONTRACTOR'S RESPONSIBILITIES

3.01 COMPLETION/SUPERVISION OF WORK:

Contractor hereby warrants that it is qualified to assume the responsibilities and render the services described 
herein and has all requisite corporate authority and licenses in good standing.  The services performed by 
Contractor shall be in accordance with generally accepted professional practices and the level of competency 
presently maintained by others in the same or similar type of work, and in compliance with applicable laws, 
ordinances, rules and regulations.  Contractor shall be responsible for completion of all Work in a timely and 
workmanlike manner in accordance with the terms and specifications of the Contract Documents, including the 
techniques, sequences, procedures and means.  Contractor shall be responsible for the coordination of all Work.  
Contractor shall supervise and direct the Work and give it all attention necessary for proper supervision and 
direction.  Contractor shall maintain a supervisor on site at all times when Contractor or any subcontractor is 
performing Work.

3.02 DUTY TO INSPECT:

Contractor shall inspect all Contract Documents, tests and reports, including soil tests and engineering tests, if 
applicable, and shall conduct a site or field review prior to executing the Contract.  Contractor assumes the risk 
of all conditions which are disclosed, or which are reasonably suggested by any such tests or reports, or which 
would be disclosed by a field or site review.  Contractor shall have the affirmative duty to advise the District of 
any concerns which Contractor may have regarding construction conditions prior to executing the Contract.
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3.03 FURNISHING OF LABOR AND MATERIALS:

A. Contractor shall provide and pay for all labor, materials and equipment, including: tools; 
construction equipment and machinery; utilities, including water; transportation; and all other facilities 
and services necessary for the proper completion of the Work.

B. In all purchases of supplies, materials and provisions to be incorporated or otherwise used by 
Contractor in the Work, Contractor shall use supplies, materials and provisions produced, manufactured 
or grown in Colorado if such supplies, materials and provisions are not of inferior quality to those offered 
by competitors outside of Colorado.

C. While engaged in the performance of the Work, Contractor shall maintain employment practices 
that do not violate the provisions of the Colorado Antidiscrimination Act of 1957, C.R.S. § 24-34-301, 
et seq.

3.04 EMPLOYEES AND SAFETY:

A. Contractor shall maintain at all times strict discipline of its employees, and Contractor shall not 
employ on the Work any person unfit or without sufficient knowledge, skill, and experience to perform 
properly the job for which the employee was hired.

B. Contractor shall be responsible to the District for the acts, negligence and omissions of all direct 
and indirect employees and subcontractors.  The Contract Documents shall not be construed as creating 
any contractual relation between any subcontractor and the District.

C. Contractor shall provide for and oversee all safety orders and precautions necessary for the safe 
performance of the Work.  Contractor shall take reasonable precautions for the safety of all employees 
and others whom the Work might affect, all work and materials incorporated into the Work, and all 
property and improvements on the work site and adjacent property.

3.05 CLEANUP:

A. Contractor shall keep the work site and adjoining ways free of waste material and rubbish caused 
by its employees or subcontractors.  Contractor shall remove all such waste material and rubbish daily 
during construction, together with all tools, equipment, machinery and surplus materials.  Contractor 
shall, upon termination of its Work, conduct general cleanup operations on the work site, including the 
cleaning of all surfaces, paved streets and walks, and steps.  Contractor shall also conduct such general 
cleanup operations on adjacent properties which were disturbed by the Work.  

B. If Contractor fails to perform the cleanup required by this Section, after written notice, the 
District may cause the cleanup to be performed at Contractor's expense.  Upon receipt of a statement for 
such cleanup, Contractor shall pay to the District the costs incurred by the District for such cleanup, or 
the District shall have the right to withhold said amount from any final payment due to Contractor.

3.06 PAYMENT OF ROYALTIES AND LICENSE FEES:

Contractor agrees to pay all royalties and license fees necessary for the Work, and to defend against all actions 
for infringement of copyright or patent rights, and to save and hold the District harmless from such actions.
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3.07 TAXES, LICENSES AND PERMITS:

Contractor shall pay all taxes imposed by law in connection with the Work, except the Town of Superior Sales 
Tax, for purchases within the District, and shall procure all permits and licenses necessary for the prosecution of 
the Work.  Contractor shall obtain a Town tax-exempt number for the sales tax exemption.  

3.08 SAMPLES AND SHOP DRAWINGS:

Contractor shall furnish, upon the request of the Project Manager, samples and shop drawings to the Project 
Manager, who shall review them for conformance with the Contract Documents.  All Work shall comply with 
approved samples and drawings.

3.09 COMPLIANCE WITH LAWS AND REGULATIONS:

Contractor shall comply with all federal, state and local laws, ordinances, rules, regulations and orders in any 
manner relating to the Work.  If any provision of the Contract Documents is at variance therewith, Contractor 
shall notify the Project Manager promptly.

3.10 SUBCONTRACTORS:

A. Contractor shall furnish to the Project Manager at the time the Construction Contract is 
executed, a list of names of subcontractors to whom Contractor proposes to award the portions of the 
Work to be subcontracted by Contractor. 

B. Contractor shall not employ a subcontractor to whose employment the District reasonably 
objects, nor shall Contractor be required to hire a subcontractor to whose employment Contractor 
reasonably objects.  

C. All contracts between Contractor and subcontractor shall conform to the provisions of the 
Contract Documents, and shall incorporate the relevant provisions of the Contract Documents.

3.11 CORRECTIVE WORK:

When any Work does not conform to the Contract Documents, Contractor shall make the necessary corrections 
so that the Work will so conform.  Such corrections shall be accomplished within the time period approved by 
the Project Manager.  Failure to complete such required corrections within the time period required shall 
constitute a breach of the Contract.  The District's review, approval or acceptance of, or payment for any work 
shall not be construed as a waiver of any rights under this Contract or any cause of action arising out of the 
performance of this Contract.

3.12 OTHER CONTRACTS:

The District reserves the right to let other contracts in connection with the Work.  Contractor shall cooperate with 
all other contractors so that their work is not impeded by the Work, and Contractor shall give other contractors 
access to the work site necessary to perform their contracts.

3.13 COMMUNICATION:

Contractor shall direct all communications to the District regarding the Work to the attention of the Project 
Manager.
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PART 4. TERMINATION

4.01 LABOR DISPUTES:

Notwithstanding any other provision contained in this Contract, in the event of any picket or other form of labor 
dispute at the construction site, Contractor shall continue to perform the Work without interruption or delay.  If 
Contractor ceases performance of the Work because of such picket or other form of labor dispute, the District 
may terminate the services of Contractor after giving 48 hours' written notice of its intent to do so.

4.02 DEFAULT:

The District may terminate this Contract upon thirty days' written notice to Contractor if Contractor defaults in 
the timely performance of any provision of the Contract Documents, or otherwise fails to perform the Work, or 
any part thereof, in accordance with the Contract Documents.  Termination of the Contract by the District shall 
not be the District's exclusive remedy, and the District may pursue such other remedies and actions lawfully 
available to the District including, but not limited to, an action at law for damages against Contractor or any 
bonding agency issuing a bond hereunder, or an action in equity for injunctive relief.

PART 5. WARRANTIES:

5.01 WARRANTY OF FITNESS OF EQUIPMENT AND MATERIALS:

Contractor represents and warrants to the District that all equipment and materials used in the Work, and made a 
part of the Work, or placed permanently in the Work, shall be new unless otherwise specified in the Contract 
Documents.  All equipment and materials used shall be of good quality, free of defects and in conformity with 
the Contract Documents.  All equipment and materials not in conformity with the Contract Documents shall be 
considered defective.

5.02 GENERAL WARRANTY:

Contractor shall warrant and guarantee all material furnished and work performed by Contractor for a period of 
two years from the date of final acceptance of the Work by the Project Manager.  Under this warranty, Contractor 
agrees to repair or replace, at its own expense and under the direction of the Project Manager, any portion of the 
Work which fails or is defective, unsound, unsatisfactory because of materials or workmanship, or which is not 
in conformity with the provisions of the Contract.  Should Contractor fail to perform any such work within the 
warranty period after a request by the District, the District may withdraw from the Payment and Performance 
Bond any and all amounts necessary to complete the required work.  The expiration of the warranty period shall 
in no way limit the District's legal or equitable remedies, or the period in which such remedies may be asserted, 
for work negligently or defectively performed.

PART 6. BONDS, INSURANCE AND INDEMNIFICATION

6.01 INDEMNIFICATION:

A. Contractor agrees to indemnify and hold harmless the District and its officers, insurers, 
volunteers, representatives, agents, employees, heirs and assigns from and against all claims, liability, 
damages, losses, expenses and demands, including attorney fees, on account of injury, loss, or damage, 
including, without limitation, claims arising from bodily injury, personal injury, sickness, disease, death, 
property loss or damage, or any other loss of any kind whatsoever, which arise out of or are in any 
manner connected with this Contract or the Contract Documents, to the extent that such injury, loss or 
damage is attributable to the act, 
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omission, error, professional error, mistake, negligence or other fault of Contractor, any subcontractor 
of Contractor, or any officer, employee, representative, or agent of Contractor or of any subcontractor of 
Contractor, or which arise out of any worker's compensation claim of any employee of Contractor or of 
any employee of any subcontractor of Contractor.

B. Contractor, to the fullest extent permitted by law, shall defend, investigate, handle, respond and 
provide defense for and defend against any such liability, claims, damages, losses, expenses or demands 
at the sole expense of Contractor, or at the option of the District, Contractor agrees to pay the District or 
reimburse the District for defense costs incurred by the District in connection with any such liability, 
claims, damages, losses, expenses or demands.  Contractor, to the fullest extent permitted by law, shall 
defend and bear all other costs and expenses related thereto, including court costs and attorney fees, 
whether or not such liability, claims or demands alleged are groundless, false or fraudulent. 

C. This indemnification provision is intended to comply with C.R.S. § 13-21-111.5(6) and shall be 
read as broadly as permitted to satisfy that intent.  Contractor's liability under this provision shall be to 
the fullest extent of, but shall not exceed, that amount represented by the degree or percentage of 
negligence or fault attributable to Contractor, any subcontractor of Contractor, or any officer, employee, 
representative, or agent of Contractor or of any subcontractor of Contractor.  If Contractor is providing 
architectural, engineering, surveying or other design services under this Agreement, the extent of 
Contractor's obligation to defend, indemnify and hold harmless the District may be determined only after 
Contractor's liability or fault has been determined by adjudication, alternative dispute resolution or 
otherwise resolved by mutual agreement of the Parties, as provided by C.R.S. § 13-50.5-102(8)(c).

6.02 NOTICE OF CLAIM:

If Contractor receives any claim arising from the performance of the Work, Contractor shall notify the District in 
writing of the nature of the claim within 24 hours of receipt of the claim by Contractor.  In this notice, Contractor 
shall provide evidence that Contractor has notified Contractor's insurer of the claim.  Contractor shall keep the 
District apprised of the disposition of the claim, and Contractor shall take all necessary action to resolve the claim 
and make restitution, if required, as quickly as possible.

6.03 INSURANCE: 

A. Contractor agrees to procure and maintain, at its own cost, a policy or policies of insurance 
sufficient to insure against all liability, claims, demands, and other obligations assumed by Contractor 
pursuant to this Contract.  At a minimum, Contractor shall procure and maintain, and shall cause any 
subcontractor to procure and maintain, the insurance coverages listed below, with forms and insurers 
acceptable to the District.  

1. Worker's Compensation insurance as required by law.

2. Commercial General Liability insurance with minimum combined single limits of 
$1,000,000 each occurrence and $2,000,000 general aggregate.  The policy shall be applicable 
to all premises and operations, and shall include coverage for bodily injury, broad form property 
damage, personal injury (including coverage for contractual and employee acts), blanket 
contractual, products, and completed operations.  The policy shall contain a severability of 
interests provision, and shall include the District and the District's officers, employees, and 
contractors as additional insureds.  No additional insured endorsement shall contain any 
exclusion for bodily injury or property damage arising from completed operations.

B. Such insurance shall be in addition to any other insurance requirements imposed by law.  The 
coverages afforded under the policies shall not be canceled, terminated or materially changed without at 
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least 30 days prior written notice to the District.  In the case of any claims-made policy, the necessary 
retroactive dates and extended reporting periods shall be procured to maintain such continuous coverage.  
Any insurance carried by the District, its officers, its employees, or its contractors shall be excess and 
not contributory insurance to that provided by Contractor.  Contractor shall be solely responsible for any 
deductible losses under any policy.

C. Contractor shall provide to the District a certificate of insurance as evidence that the required 
policies are in full force and effect.  The certificate shall identify this Contract. 

6.04 PERFORMANCE AND PAYMENT BOND:

Contractor shall furnish a Payment and Performance Bond in the full amount of the Contract Price, as security 
for the faithful performance and payment of all Contractor's obligations under the Contract Documents, including 
the warranty.  This bond shall remain in effect at least until two years after the date of Final Completion. 

PART 7. PAYMENT

7.01 PROGRESS PAYMENTS:

A. The District shall make periodic progress payments to Contractor within 30 days following the 
Project Manager's approval of the Work completed.  A progress payment shall be made only after 
Contractor has submitted an application for a progress payment on a form approved by the Project 
Manager, and if requested by the Project Manager, Contractor shall submit copies of invoices from 
subcontractors or supplies and partial waivers executed by each.  

B. Progress payments shall be in an amount equal to 95% of the Work actually completed.  
Completed Work shall include materials and equipment not incorporated in the Work but delivered to 
the work site and suitably stored.    

C. If Contractor fails to complete any required Work within the time period agreed between 
Contractor and the Project Manager, or within any time period set forth in the Contract Documents, as 
modified or extended, the District is expressly authorized to withhold any progress payment for such 
Work until such Work is completed.

7.02 FINAL PAYMENT:

Upon final acceptance of the Work, the District shall make final payment to Contractor pursuant to C.R.S. § 38-
26-107.

7.03 LIQUIDATED DAMAGES:

A. Because time is of the essence and delayed performance constitutes a compensable 
inconvenience to the District and its residents, the liquidated damages established in this Section shall 
be enforced.  Such damages are not a penalty.  For each day Final Completion is delayed after the Final 
Completion date stated in the Construction Contract, as modified through approved change orders, 
Contractor shall be assessed the following amounts:
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Contract Price Amount per day

$0-$50,000 $350
$50,000-$100,000 $380
$100,000-$250,000 $440
$250,000-$500,000 $520
$500,000-$1,000,000 $640
$1,000,000-$2,000,000 $820
$2,000,000-$4,000,000 $1,080
$4,000,000-$8,000,000 $1,450
$8,000,000-$12,000,000 $1,820
$12,000,000 or greater $2,250

B. Allowing Contractor to continue and finish the Work or any part thereof after the Final 
Completion date shall not operate as a waiver on the part of the District of any of its rights under the 
Contract Documents.  Any liquidated damages assessed shall not relieve Contractor from liability for any 
damages or costs of other contractors caused by a failure of Contractor to complete the Work in the 
Contract Time.  Liquidated damages may be deducted from any payment due Contractor or the retainage.  
If the liquidated damages exceed the amount owed to Contractor, Contractor shall reimburse the District.

7.04 ORAL AGREEMENTS PROHIBITED:

This Contract is expressly subject to the provisions of C.R.S. § 29-1-110(1), and Contractor acknowledges that 
neither the District nor any employee or agent thereof is authorized to expend or contract for the expenditure of 
any monies in excess of those appropriated by the Superior Board of Trustees.  The District acknowledges that 
sufficient funds have been appropriated to pay the Contract Price, but Contractor shall not rely upon the 
appropriation of any funds in addition to those already appropriated unless and until the same are lawfully 
appropriated by the Superior Board of Trustees.

7.05 ITEMS NOT INCLUDED IN BID:

No additional compensation shall be paid for any costs or services listed in the Contract Documents but not 
specifically listed in the Bid as a Bid item.

7.06 CHANGES IN QUANTITY: 

A. Except as provided in Section 7.07, the unit Bid price shown in the Bid Schedule shall be used 
to determine the payment owed Contractor for any changes in quantity.

B. The actual quantity placed, as determined by the Project Manager, shall be used to calculate the 
payment due to Contractor.

C. Prior to any Work being performed in excess of any of the Bid Schedule quantities, Contractor 
shall notify the District, in writing, of every quantity that will exceed 105% of the quantity listed on the 
Bid Schedule.

D. Except as provided in Section 7.08, Contractor shall not be entitled to compensation for any 
increased expense, loss of expected reimbursement or loss of anticipated profits, directly or indirectly 
caused by any changes in quantity.

7.07 BID PRICE ADJUSTMENTS:

A. When a major item is increased to more than 125% or decreased below 75% of the original 
quantity stated on the Bid Schedule, the unit Bid price shall be modified by written 
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change order.  Payment for major items shall be calculated by multiplying the actual quantity placed by 
the modified Bid price.

B. For purposes of this Section, a major item is any item having a Bid value, determined by 
multiplying the Bid quantity by the unit Bid price, that exceeds 10% of the original Contract Price.

7.08 ELIMINATED ITEMS: 

Should any items contained in the Bid Schedule be found unnecessary for completion of the Work, the items 
shall be eliminated.  The Contract Price shall be modified through written change order, and the amount of the 
change order shall be the eliminated quantity multiplied by the unit Bid price stated in the Bid Schedule, minus 
any reasonable costs incurred by Contractor for the eliminated items.  Reasonable costs shall be determined by 
the Project Manager based on information provided by Contractor, and may include mobilization of eliminated 
materials and equipment mobilization costs, if the sole purpose of the equipment was to place the eliminated 
material.  In no case shall the costs exceed the amount of the eliminated items.

7.09 MATERIALS STORED BUT NOT INCORPORATED:

Payments may be made to Contractor for materials stored on the work site but not incorporated into the Work as 
evidenced by invoices or cost analyses of material produced if the material has been fabricated or processed and 
is ready for installation into the Work and conforms with the Contract Documents.  Payments shall not exceed 
85% of the price shown in the Bid Schedule or 100% of the certified invoice cost of the stockpiled material, 
whichever is less.  Payment for stockpiled materials shall not relieve Contractor of responsibility for loss or 
damage to the material.  Payment for living plant materials or perishable materials shall not be made until the 
living or perishable material is made an integral part of the finished Work.

7.10 COST RECORDS:

Contractor shall make cost records available to the District if the District deems it necessary to determine the 
validity and amount of any item claimed.

PART 8. MISCELLANEOUS

8.01 PUBLICATIONS:

Any and all publications relating to the Work and authored by Contractor or any of its subcontractors shall be 
submitted to the District for its prior written approval of the content of the publication.  If the District disapproves 
of the content of the publication, the author shall withdraw it from publication.  The term "publication" as used 
herein shall include articles or letters to be published in any newspaper, magazine, trade journal or other 
periodical.

8.02 CONFIDENTIALITY:

Any and all reports, information, date, statistics, forms, designs, plans, procedures, systems, studies and any other 
communication form of knowledge given to or prepared or assembled by Contractor under this Contract shall, to 
the extent authorized and permitted by law, be kept as confidential and not be made available by Contractor to 
any individual, company or organization without the prior written consent of the District.  Notwithstanding the 
foregoing, Contractor shall not be restricted from releasing information in response to a subpoena, court order, or 
legal process, but Contractor shall notify the District in writing before responding.
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8.03 INDEPENDENT CONTRACTOR:

Contractor, for all purposes arising out of this Contract, is an independent contractor and not an employee of the 
District.  It is expressly understood and agreed that Contractor shall not be entitled to any benefits to which the 
District's employees are entitled, such as overtime, retirement benefits, worker's compensation, injury leave or 
other leave benefits.

8.04 CONFLICTS:

Should any conflict arise in the Contract Documents, the order of precedence is as follows:

1. Construction Contract.
2. Special Provisions.
3. General Provisions.
4. Supplemental Specifications.
5. Detailed Plans (Calculated dimensions will govern over scaled dimensions).
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SPECIAL PROVISIONS

1. General.

A. All labor, services, material, and other work necessary for the construction of the Superior�s 
Rock Creek WWTF Anaerobic Zones Expansion Project shall be provided by Contractor.  Contractor's 
responsibilities shall include, but not be limited to:  managing the budget; scheduling and coordinating 
work meetings; conducting field tests and geotechnical studies; preparing exhibits and participating in 
formal and informal public meetings at locations provided by the District; and timely processing field 
orders, change orders and notices of substantial completion.

B. Contractor shall carefully examine all Work, and shall be solely responsible for the character, 
quality, and quantities of Work, materials, and compliance with the Contract Documents.

C. Contractor shall identify any and all necessary easements for construction and maintenance of 
the Work.

2. Other Regulations.

A. Contractor shall ensure that the Work is in compliance with the Urban Drainage and Flood 
Control District Urban Storm Drainage Criteria Manual, CDOT Specifications, AASHTO 
Specifications, International Building Code, Uniform Plumbing Code, Uniform Mechanical Code, 
National Electrical Code, Americans with Disabilities Act, and other applicable codes and specifications.

B. In case of any discrepancy between any of the requirements set forth in the Urban Drainage and 
Flood Control District Urban Storm Drainage Criteria Manual, CDOT Specifications, AASHTO 
Specifications, International Building Code, Uniform Plumbing Code, Uniform Mechanical Code, 
National Electrical Code, Americans with Disabilities Act, and these Contract Documents, the more 
stringent requirement shall apply.  If any questions arise as to which requirement is more stringent than 
another, the Project Manager shall be authorized to determine which is more stringent, and the Project 
Manager's decision shall be final.

3. Representatives.  Contractor shall have at the work site at all times as its agent, a competent 
superintendent capable of reading and thoroughly understanding the Contract Documents and being 
thoroughly experienced in the type of work being performed.  The District shall have a representative on 
the job site to observe work for conformance with the Contract Documents.

4. Work Administration.  The District shall administer the Work, including the finalization of any change 
orders, pay estimates and payments of such, acceptance of work, and other matters as stipulated in the 
Contract Documents.

5. Engineer.  The Engineer for this Work shall Dewberry Engineers, Inc.

6. Inspections and Testing.

A. Contractor shall be responsible for performing materials testing.  In addition to the materials 
testing performed by Contractor, the District may conduct Quality Assurance testing at its own 
discretion.
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B. Contractor shall coordinate its construction schedule with the testing agency and District so that 
key inspection points may be observed.  If Contractor fails to provide reasonably adequate notice or 
proceeds without the required inspection, the subject work shall be re-exposed or redone in its entirety, 
while the inspector is present.  No extra compensation shall be awarded to Contractor for extra work due 
to Contractor's failure to coordinate inspections with the testing agency or the District.  All costs 
associated with Contractor's failure to coordinate inspections shall be borne by Contractor.

C. Contractor shall perform construction inspections.  Contractor shall attend any pre-construction 
meeting(s) and be available to provide technical assistance during the course of construction as 
necessary.  Contractor shall provide site visits and reviews upon request from the District during the 
construction phase to ensure compliance with the intent of the plans and to resolve any potential 
conflicts.  Contractor shall provide a written summary after each site visit.

D. Contractor shall be responsible for scheduling the final inspection with the District.

7. Construction Schedule.

A. At the time of the Pre-construction Conference, Contractor shall prepare and submit to the 
District for review a construction schedule including:  proposed daily construction hours; details of all 
construction items; start and finish dates; confirmation and dates for coordinating all utility relocation 
and/or interruptions; and the same information for all subcontractor(s).  The schedule shall not be 
changed without prior notification and review by the District.  The schedule shall be in the form of a 
chart of suitable scale to indicate approximately the percentage of Work scheduled for completion at any 
time.  Contractor shall enter on the chart the actual progress at the end of each 2-week interval as directed 
by the District and shall deliver to the District 3 copies thereof on a biweekly basis.

B. Contractor shall also prepare and submit a schedule of the anticipated manpower by title and 
duty.  The manpower proposed shall be adequate for orderly flow of work and completion within the 
time specified in the Contract Documents.

C. All construction activities shall be coordinated with the Project Manager.

8. Saturday, Sunday, Holiday and Night Work.

A. Work shall normally not be performed on Saturdays, Sundays, observed holidays, or outside of 
the daytime working hours of 7:00 a.m. to 7:00 p.m., or as indicated on the construction schedule.  Lane 
closures are restricted to 8:30 a.m. to 3:30 p.m. on arterial and collector streets, except for such work as 
may be necessary for proper care, maintenance, and protection of Work already completed, or in cases 
where the Work would be endangered or if hazards to life or property would result.

B. If Contractor believes it necessary to work on Saturdays, Sundays, holidays, or at night, 
Contractor shall make prior arrangements with the District and receive written approval at least 48 hours 
before such time so that inspection and engineering services can be provided.  Such approval may be 
revoked by the District if Contractor fails to maintain adequate equipment and lighting at night for the 
proper prosecution, control, and inspection of the work.  If Work is performed without the District's prior 
approval, and as a result the District had not assigned inspectors to the work, the District may declare 
Work performed during this period of time defective, solely on the grounds that it was not properly 
inspected.
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C. Any Work performed on a Saturday, Sunday, holiday, or night shall be at Contractor's risk in 
terms of extra costs, extra work, or unforeseen conditions.

9. Progress Reports.

A. Progress reports and progress/manpower schedules shall be updated and submitted to the Project 
Manager at the end of each 2-week period, or at such other times as the Project Manager may request.  
Contractor shall also forward to the Project Manager, at the end of each month, an itemized report of the 
delivery status of major and critical items of purchased equipment and material, including shop drawings 
and the status of shop and field fabricated work.

B. If the completion of any part of the Work or the delivery of materials is behind the approved 
schedule, Contractor shall submit a plan acceptable to the Project Manager for bringing the Work up to 
schedule.  The District shall have the right to withhold progress payments for the work if Contractor fails 
to update and submit the progress/manpower schedule and reports as specified.

10. Pre-construction Conference.

A. Contractor shall coordinate the Pre-construction Conference.  Contractor's designated 
supervisor(s) assigned to the Work shall attend this meeting.

B. Prior to mobilizing construction equipment, a Pre-construction Conference will be held.  
Contractor's designated superintendent(s) or supervisor(s) assigned to the Work shall attend this 
meeting.  Contractor shall, at a minimum, provide the following to the District at the Pre-construction 
Conference:

(1) The construction schedules;

(2) A detailed estimate of partial payments for the Work;

(3) The traffic control plan;

(4) A detailed plan showing site access and staging areas; and

(5) A subcontractor submittal, including names and contact phone numbers.

11. Fees and Permits.

A. Prior to commencing any Work, Contractor shall secure, at its own expense, all necessary fees 
and permits required for the performance of the Work, including an Army Corps of Engineers 
404 permit, if necessary.  The cost of compliance with this Section (including fees) is included in the 
Contract Price, and no additional compensation shall be provided.

B. All fees for permits issued by the District shall be waived.

12. Existing Utilities.

A. The Work shall be coordinated with all impacted utility companies, districts, associations, 
agencies, and residents located in the work site.  Contractor shall conduct the meeting and provide 
summary minutes.

B. Contractor shall determine the actual location of all existing utilities prior to starting any Work.  
Contractor shall contact utility companies for field locations prior to the start of Construction Work, and 
shall contact all utilities at least 48 hours prior to beginning 
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excavation and/or grading.  If the exact location and depth of existing underground utilities are unknown, 
Contractor shall perform all necessary exploratory excavation to locate these facilities which may affect 
the Work prior to beginning construction.  Contractor shall obtain required locates and Contractor shall 
include the information on the plans.  Contractor shall resolve any utility discrepancies.  Contractor shall 
be liable for all damage done to existing utilities in the performance of the Work.

C. If Contractor requests that utility companies relocate utilities for Contractor's convenience, such 
relocation shall be at Contractor's expense.

D. The time of performance under the Contract shall not be extended to account for repair of 
utilities which are damaged by Contractor.

13. Water and Electricity.  Contractor shall provide and maintain, at its own expense, an adequate supply of 
water and electricity required for the Work.  Contractor shall install and maintain supply connections 
and lines satisfactory to the Project Manager, and prior to Final Completion, Contractor shall remove the 
supply lines at its expense.

14. Dust Control.  Contractor shall use measures to prevent and control dust within the area affected by the 
Work.  No additional compensation shall be paid to Contractor for dust control.  Contractor shall clean 
any soil, dirt, or debris tracked onto any adjacent streets.  Within 24 hours of notification by the District 
that any adjacent streets require cleaning, Contractor shall clean such streets or the District may have the 
streets cleaned and deduct the cost of such cleaning from the Contract Price.

15. Construction Staging Areas.  All construction staging areas shall be located within the work site.  The 
boundaries of construction staging areas shall be approved by the District.  Construction staging areas 
shall be used for material storage, parking for equipment, and employees' vehicles.  A construction trailer 
shall not be required, but may be used if the location of the trailer is approved by the District.  Upon 
Final Completion, all staging areas shall be clean and restored to their original condition.  No additional 
compensation shall be provided to Contractor for cleaning of construction staging areas.

16. Sanitary Facilities.

A. Sanitary convenience for the use of all persons employed on the work, properly screened from 
public observation, shall be provided in sufficient numbers and in such a manner and at such points as 
approved by the District.  The contents shall be removed and disposed of in a satisfactory manner.

B. The sanitary conveniences specified above shall be the obligation and responsibility of 
Contractor.  The facilities shall be made available to all other contractors, subcontractors, and inspection 
personnel in the work site.

C. Contractor shall supply sufficient drinking water from approved sources to all of its employees.

D. Full compensation for compliance with this Section is included in the Contract Price, and no 
additional compensation shall be provided.

17. Soils Investigations and Foundation Engineering.  Contractor shall be responsible for all geotechnical 
investigations necessary to design and perform the Work.



N-5
9/6/2024

Q:\50161727\DELIVERABLES\04-AERATION BASINS ANAEROBIC ZONE EXPANSION TO CLIENT 05SEP24\SPECS\SUPERIOR RFB ANAEROBIC 

BASINS.DOCX

18. Lines and Grades.  Contractor shall lay out the Work and shall be responsible for all measurements in 
connection therewith.  Contractor shall, at its own expense, furnish all stakes, templates, platforms, 
equipment, and labor, including surveyors, that may be required in setting and cutting or laying out any 
part of the Work.  Contractor shall be responsible for the proper execution of the Work to such lines and 
grades.

19. Traffic Control.

A. Contractor shall furnish all necessary flagpersons; erect and maintain warning lights, advance 
warning signs, detour signs, barricades, temporary fence, and sufficient safeguards around all 
excavations, embankments, obstructions; and perform any other work necessary for the protection of all 
work being performed, and for the safety of the public and pedestrian traffic, as well as motor vehicles.  
All signs and barricades shall conform to the current Manual on Uniform Traffic Control Devices.

B. At the Pre-construction Conference, Contractor shall submit 5 copies of a traffic control plan 
for review by the District.  The plan shall discuss the traffic control measures proposed for the safety of 
vehicular and pedestrian traffic through the work site.

C. Contractor shall at all times take proper precautions for the protection of and replacement or 
restoration of landscaping, driveway culverts, street intersection culverts or aprons, irrigation crossings 
and systems, mailboxes, driveway approaches, signs, existing utilities, and all other public and private 
installations that may be encountered during the Work.

D. No driveway or private alley shall be blocked without prior written permission from the resident 
who would be affected by such blocking, with a copy to the District.

E. No road shall be closed at any time.

F. Contractor shall advise the Police Department, school districts, trash services, and homeowners 
of any lane closures, including dates and times.

G. It is anticipated that a large number of employees will use automobiles for transportation to and 
from the work site.  It shall be Contractor's responsibility to:  maintain, protect, and control traffic in the 
vicinity of and in the work site; restrict parking on streets near the work site; and provide necessary 
parking areas for all employees in suitable locations as approved by the District.

20. Archaeological and Historical Discoveries.

A. Contractor shall inform the District of any evidence which might suggest to a layperson that 
archaeological or historical materials may be present in the work site.  Upon making such a discovery, 
Contractor shall do whatever is necessary to avoid disturbing the work site.  This may require that 
Contractor's activities be redirected or stopped until the District determines how to proceed.

B. As a result of Contractor's efforts to preserve the potential discovery at the work site, if 
Contractor's activities are delayed for longer than 8 normal work hours, Contractor shall prepare 
accounting information to support an adjustment to the Contract Price.

21. Water Control.

A. Contractor shall take such precautions as necessary to construct the Work in a dry condition, 
and Contractor shall provide for drainage, dewatering, and control of all surface 
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and subsurface water and shall erect any necessary temporary structures or other facilities at its own 
expense.

B. Contractor, at its own expense, shall furnish all necessary equipment and materials required to 
control the surface and subsurface water in all the areas from the commencement of Work through Final 
Completion.

C. Contractor shall be responsible for furnishing, transporting, and installing all materials and 
equipment, well points, pumping, channelization, diversion, damming, or other means of controlling 
surface water and ground waters.

22. Disposal Site

A. Contractor shall be responsible for the removal of all excess excavation, debris, deleterious 
material, muck, asphalt, concrete, trees, stumps, remains from clearing and grubbing, and all other 
materials not used for the construction of the improvements.  Costs of disposal are included in the 
Contract Price and shall not entitle Contractor to additional compensation.  Contractor shall designate in 
writing a disposal site located outside the District limits and acceptable to the District.

B. Contractor's cost for loading, hauling, daily cleaning of streets, disposal of the earthwork 
(excavation) materials, together with the construction, maintaining and watering of haul roads, and dump 
fees and permits are included in the Contract Price and shall not entitle Contractor to additional 
compensation.

23. Video Prior to Construction.  Contractor shall provide the District with a video of the entire work site 
prior to beginning construction, including all adjacent areas, at Contractor's own expense.  One copy of 
the video shall be provided to the District and become the property of the District prior to the 
commencement of any Work.

24. Existing Improvements and Restoration.

A. Contractor has field inspected the work site and fully understands that existing landscaping and 
improvements are present within the work site.  Such existing improvements shall be protected.  Any 
damage or disruption in the public right-of-way, drainage easements, District property, or private 
property related to the Work shall be restored to pre-existing or better condition.

B. Contractor shall be responsible for replacing all existing improvements, including irrigation 
systems and landscaping, damaged during Contractor's activities, except as otherwise provided in the 
Contract Documents.

25. Erosion Control.  Contractor shall provide an erosion/sediment control plan for use during construction.  
The plan shall include site specific details showing the type, location, and quantity of BMP's to be used.  
The erosion/sediment control plan shall be designed to prevent sediment from leaving the construction 
area.  Special attention shall be given to prevent sediment from entering into any wetland area.  .

26. Vandalism.  Contractor shall take all necessary steps to protect the work site from vandalism.  Contractor 
shall be solely responsible to repair any damage caused by vandalism, including the removal of graffiti, 
at Contractor's own cost.  The Contract Price shall not be increased to reimburse Contractor for such costs.
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TECHNICAL SPECIFICATIONS

See attached Technical Specifications
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CONSTRUCTION DRAWINGS

See attached Construction Drawings



"General Decision Number: CO20240002 08/02/2024

Superseded General Decision Number: CO20230002

State: Colorado

Construction Type: Heavy

Counties: Adams, Arapahoe, Boulder, Broomfield, Denver, 
Douglas, El Paso, Jefferson, Larimer, Mesa, Pueblo and Weld 
Counties in Colorado.

HEAVY CONSTRUCTION PROJECTS

Note: Contracts subject to the Davis-Bacon Act are generally
required to pay at least the applicable minimum wage rate
required under Executive Order 14026 or Executive Order 13658.
Please note that these Executive Orders apply to covered
contracts entered into by the federal government that are
subject to the Davis-Bacon Act itself, but do not apply to
contracts subject only to the Davis-Bacon Related Acts,
including those set forth at 29 CFR 5.1(a)(1).

______________________________________________________________
|If the contract is entered    |. Executive Order 14026      |
|into on or after January 30,  |  generally applies to the   |
|2022, or the contract is      |  contract.                  |
|renewed or extended (e.g., an |. The contractor must pay    |
|option is exercised) on or    |  all covered workers at     |
|after January 30, 2022:       |  least $17.20 per hour (or  |
|                              |  the applicable wage rate   |
|                              |  listed on this wage        |
|                              |  determination, if it is    |
|                              |  higher) for all hours      |
|                              |  spent performing on the    |
|                              |  contract in 2024.          |
|______________________________|_____________________________|
|If the contract was awarded on|. Executive Order 13658      |
|or between January 1, 2015 and|  generally applies to the   |
|January 29, 2022, and the     |  contract.                  |
|contract is not renewed or    |. The contractor must pay all|
|extended on or after January  |  covered workers at least   |
|30, 2022:                     |  $12.90 per hour (or the    |
|                              |  applicable wage rate listed|
|                              |  on this wage determination,|
|                              |  if it is higher) for all   |
|                              |  hours spent performing on  |
|                              |  that contract in 2024.     |
|______________________________|_____________________________|

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

Additional information on contractor requirements and worker
protections under the Executive Orders is available at
http://www.dol.gov/whd/govcontracts.

Modification Number     Publication Date
          0              01/05/2024
          1              02/23/2024
          2              07/05/2024
          3              07/19/2024
          4              08/02/2024

 ASBE0028-001 07/01/2024

                                  Rates          Fringes

Asbestos Workers/Insulator  
     (Includes application of 
     all insulating materials, 
     protective coverings, 



     coatings and finishings to 
     all types of mechanical 
     systems)....................$ 34.98            16.47
----------------------------------------------------------------
 BRCO0007-004 01/01/2024

ADAMS, ARAPAHOE, BOULDER, BROOMFIELD, DENVER, DOUGLAS,
JEFFERSON AND WELD COUNTIES

                                  Rates          Fringes

BRICKLAYER.......................$ 42.37            12.86
----------------------------------------------------------------
 BRCO0007-006 05/01/2024

EL PASO AND PUEBLO COUNTIES

                                  Rates          Fringes

BRICKLAYER.......................$ 32.93            14.29
----------------------------------------------------------------
 ELEC0012-011 06/01/2024

PUEBLO COUNTY

                                  Rates          Fringes

ELECTRICIAN......................$ 31.65            15.45
----------------------------------------------------------------
 ELEC0068-001 06/01/2024

ADAMS, ARAPAHOE, BOULDER, BROOMFIELD, DENVER, DOUGLAS,
JEFFERSON, LARIMER, AND WELD COUNTIES

                                  Rates          Fringes

ELECTRICIAN......................$ 44.95            19.08
----------------------------------------------------------------
 ELEC0111-001 09/01/2023

                                  Rates          Fringes

Line Construction:  
     Groundman...................$ 24.61      21.25%+7.40
     Line Equipment Operator.....$ 39.77      21.25%+7.40
     Lineman and Welder..........$ 55.22      24.25%+7.40
----------------------------------------------------------------
 ELEC0111-007 01/01/2024

MESA COUNTY

                                  Rates          Fringes

ELECTRICIAN......................$ 35.20            13.86
----------------------------------------------------------------
 ELEC0113-002 06/01/2024

EL PASO COUNTY

                                  Rates          Fringes

ELECTRICIAN......................$ 38.20            18.10
----------------------------------------------------------------
* ENGI0009-001 05/01/2024

                                  Rates          Fringes

Power equipment operators:  
     Blade: Finish...............$ 34.58            15.20
     Blade: Rough................$ 34.05            15.20
     Bulldozer...................$ 34.05            15.20
     Cranes:  50 tons and under..$ 34.77            15.20
     Cranes:  51 to 90 tons......$ 35.07            15.20
     Cranes:  91 to 140 tons.....$ 36.27            15.20
     Cranes: 141 tons and over...$ 38.63            15.20
     Forklift....................$ 34.58            15.20



     Mechanic....................$ 35.58            15.20
     Oiler.......................$ 34.14            15.20
     Scraper:  Single bowl 
     under 40 cubic yards........$ 35.20            15.20
     Scraper:  Single bowl, 
     including pups 40 cubic 
     yards and over and tandem 
     bowls.......................$ 35.41            15.20
     Trackhoe....................$ 35.20            15.20
----------------------------------------------------------------
 IRON0024-003 11/01/2023

                                  Rates          Fringes

IRONWORKER, STRUCTURAL...........$ 37.23            22.84
  Structural
----------------------------------------------------------------
 LABO0086-001 05/01/2009

                                  Rates          Fringes

Laborers:  
     Pipelayer...................$ 18.68             6.78
----------------------------------------------------------------
 PLUM0003-005 06/01/2024

ADAMS, ARAPAHOE, BOULDER, BROOMFIELD, DENVER, DOUGLAS,
JEFFERSON, LARIMER AND WELD COUNTIES

                                  Rates          Fringes

PLUMBER..........................$ 50.68            20.15
----------------------------------------------------------------
 PLUM0058-002 07/01/2024

EL PASO COUNTY

                                  Rates          Fringes

Plumbers and Pipefitters.........$ 45.90            17.17
----------------------------------------------------------------
 PLUM0058-008 07/01/2024

PUEBLO COUNTY

                                  Rates          Fringes

Plumbers and Pipefitters.........$ 45.90            17.17
----------------------------------------------------------------
 PLUM0145-002 07/01/2023

MESA COUNTY

                                  Rates          Fringes

Plumbers and Pipefitters.........$ 37.57            14.93
----------------------------------------------------------------
 PLUM0208-004 06/01/2024

ADAMS, ARAPAHOE, BOULDER, BROOMFIELD, DENVER, DOUGLAS,
JEFFERSON, LARIMER AND WELD COUNTIES

                                  Rates          Fringes

PIPEFITTER.......................$ 46.01            20.84
----------------------------------------------------------------
 SHEE0009-002 07/01/2024

                                  Rates          Fringes

Sheet metal worker...............$ 39.47            21.83
----------------------------------------------------------------
* TEAM0455-002 05/01/2024

                                  Rates          Fringes



Truck drivers:  
     Pickup......................$ 26.21             4.82
     Tandem/Semi and Water.......$ 26.84             4.82
----------------------------------------------------------------
*  SUCO2001-006 12/20/2001

                                  Rates          Fringes

BOILERMAKER......................$ 17.60                 
  
Carpenters:  
     Form Building and Setting...$ 16.97 **          2.74
     All Other Work..............$ 15.14 **          3.37
  
Cement Mason/Concrete Finisher...$ 17.31             2.85
  
IRONWORKER, REINFORCING..........$ 18.83             3.90
  
Laborers:  
     Common......................$ 11.22 **          2.92
     Flagger.....................$  8.91 **          3.80
     Landscape...................$ 12.56 **          3.21
  
Painters:  
     Brush, Roller & Spray.......$ 15.81 **          3.26
  
Power equipment operators:  
     Backhoe.....................$ 16.36 **          2.48
     Front End Loader............$ 17.24             3.23
     Skid Loader.................$ 15.37 **          4.41
----------------------------------------------------------------

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

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

** Workers in this classification may be entitled to a higher
minimum wage under Executive Order 14026 ($17.20) or 13658
($12.90).  Please see the Note at the top of the wage
determination for more information. Please also note that the
minimum wage requirements of Executive Order 14026 are not
currently being enforced as to any contract or subcontract to
which the states of Texas, Louisiana, or Mississippi, including
their agencies, are a party.

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

Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (iii)).

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

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.

State Adopted Rate Identifiers

Classifications listed under the ""SA"" identifier indicate that
the prevailing wage rate set by a state (or local) government
was adopted under 29 C.F.R  §1.3(g)-(h).  Example: SAME2023-007
01/03/2024. SA reflects that the rates are state adopted. ME
refers to the State of Maine. 2023 is the year during which the
state completed the survey on which the listed classifications
and rates are based. The next number, 007 in the example, is an
internal number used in producing the wage determination.
01/03/2024 reflects the date on which the classifications and
rates under the ?SA? identifier took effect under state law in
the state from which the rates were adopted.

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



                   WAGE DETERMINATION APPEALS PROCESS

1.) Has there been an initial decision in the matter? This can
be:

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

On survey related matters, initial contact, including requests
for summaries of surveys, should be with the Wage and Hour
National Office because National Office has responsibility for
the Davis-Bacon survey program. If the response from this
initial contact is not satisfactory, then the process described
in 2.) and 3.) should be followed.

With regard to any other matter not yet ripe for the formal
process described here, initial contact should be with the
Branch of Construction Wage Determinations.  Write to:

            Branch of Construction Wage Determinations
            Wage and Hour Division
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210

2.) If the answer to the question in 1.) is yes, then an
interested party (those affected by the action) can request
review and reconsideration from the Wage and Hour Administrator
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to:

            Wage and Hour Administrator
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210

The request should be accompanied by a full statement of the
interested party's position and by any information (wage
payment data, project description, area practice material,
etc.) that the requestor considers relevant to the issue.

3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board).  Write to:

            Administrative Review Board
            U.S. Department of Labor
            200 Constitution Avenue, N.W.
            Washington, DC 20210

4.) All decisions by the Administrative Review Board are final.

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

          END OF GENERAL DECISION"
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SECTION 01 11 00

SUMMARY OF WORK

PART 1 GENERAL

1.01 SCOPE OF WORK

A. The Summary of Work section herein provides a brief description of the work to be performed by 
the CONTRACTOR. This summary is not intended to be a complete listing of all work required 
under this Contract. Complete the work required by the Contract Documents regardless of 
whether or not the work is specifically listed here.

B. The work generally consists of the following work items:

• Demolition of existing storage room in existing treatment building

• Construction of concrete tankage for two (2) anaerobic zones and influent splitter channel.

• Procurement and installation of associated piping, appurtenances, and supports.

• Procurement and installation of four (4) slide gates

• Procurement and installation of four (4) submersible mixers

• Procurement and installation of associated electrical. 

1.02 MAJOR PROJECT COMPONENTS

A. The anaerobic zones and associated piping, mechanical, and electrical components will be 
constructed as shown on the drawings.  

1.03 CONSTRUCTION STAGING AREA

A. The OWNER will coordinate with property owners and designate CONTRACTOR�s temporary 
construction staging area. A site visit is required to verify field conditions and the available staging 
area.

1.04 WORK SEQUENCING 

A. CONTRACTOR shall submit a construction-sequencing schedule to the ENGINEER as required 
in the General Conditions prior to mobilization. The CONTRACTOR shall coordinate with 
OWNER and WWTF Operations Staff regarding demolition and pipe relocation to limit disruptions 
to the existing treatment process.  This schedule will depict how the CONTRACTOR will schedule 
the work to complete the project within the specified time.

B. The CONTRACTOR shall make its own investigations before beginning any construction, 
including exploratory excavations and contacting utility owners, to determine the locations and 
type of existing utilities, including service connections, prior to commencing work which could 
result in damage to such utilities.  The CONTRACTOR shall immediately notify the ENGINEER 
and OWNER as to any utilities discovered in a different position than indicated in the Contract 
Documents or which is not indicated in the Contract Documents. 
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1.05 PERMITS

A. Contact all Federal, State, and Local agencies to determine permitting requirements for 
construction related activities under their jurisdiction.  CONTRACTOR shall obtain and pay for all 
permits required for completion of the work.  The mention of specific permits in the Contract 
Documents shall not imply that those are the only permits required, and shall not relieve the 
CONTRACTOR from obtaining any and all permits required for construction.  CONTRACTOR 
shall coordinate with appropriate permit authorities to arrange for progress inspections of the 
work, as required.

B. The CONTRACTOR shall obtain a Building Permit. Contact the Building Department, 122 East 
Williams Street, Superior, 80027, 303-499-3675, for permitting information.

C. Copies of all permits shall be provided to OWNER upon receipt.

D. No work shall be started until all permits are in order unless specially approved otherwise in 
writing by either OWNER or the permitting agency.

E. The permits required for this project include, but are not limited to, the following:

1. Building Permit through the Town of Superior Building Department.

2. If the contractor disturbs more than one acre of ground, a stormwater permit will be 
required.

1.06 SAFETY

A. The CONTRACTOR shall make special efforts to comply with all safety regulations, laws, and 
requirements and assure that all workers are properly trained in safety practices.  The 
CONTRACTOR shall allow representatives of OWNER to attend any onsite safety meetings.

PART 2 PRODUCTS  (NOT USED)

PART 3 EXECUTION  (NOT USED)

END OF SECTION
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SECTION 01 11 13

CONTRACT TIME

PART 1 GENERAL

1.01 SCOPE

A. This Section defines completion dates for elements of the Project. 

1.02 SPECIFIC DATE SCHEDULE 

A. The specific durations listed in the following schedule represent the maximum duration of each 
project element unless modified by change order or written amendment between the OWNER 
and CONTRACTOR.

Construction Deadlines Duration, Days

Construction Documents Available 0 

Mandatory Pre-Bid Meeting 8

Questions Deadline 14

Final Addendum 21

Bid Opening 28

Notice of Award
35

Notice to Proceed (anticipated) 36

Substantial Completion 210 days after Notice to Proceed

Final Completion 14 days
after Substantial Completion

1.03 SCHEDULE ADJUSTMENTS

A. If the Notice to Proceed is issued to the CONTRACTOR before or after the date listed under 
paragraph 01 11 13-1.02, each construction deadline specified in the Specific Date Schedule will 
not be adjusted to maintain the specified duration available to complete the project unless there is 
a significant difference. 

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 01 15 00

OPERATION OF WASTEWATER TREATMENT FACILITY & CONSTRUCTION SEQUENCING

PART 1 GENERAL

1.01 SCOPE

A. Requirements to maintain operation of existing wastewater treatment facilities, coordination to 
avoid interference with normal operation of equipment and processes, and penalties for discharge 
or bypassing untreated water.

1.02 CONTINUOUS OPERATION REQUIRED

A. General

1. The existing water treatment plant is currently and continuously receiving and treating 
influent wastewater.  Treatment in the existing wastewater treatment plant shall not be 
interrupted until new facilities constructed under this contract have been completed and 
placed in operation. 

1.03 RESTRICTIONS ON PROCESS, PIPING, AND EQUIPMENT SHUTDOWNS

A. General

1. Modifications to existing structures and connections between new work and existing 
facilities require certain processes, piping and equipment to be removed from service and 
will result in disruptions to plant operations.  This section sets forth restrictions on the 
removal or planned shutdowns of pipelines, processes, and equipment or any portion 
thereof.

B. Plant Shutdowns

1. Shutdowns of the entire treatment facility shall not be permitted unless CONTRACTOR 
can demonstrate to the satisfaction of OWNER that there is no alternative method to 
accomplish a particular activity.  

C. Planned Shutdowns of Pipelines, Processes, and Equipment

1. CONTRACTOR shall schedule the work such that only one major plant or process 
disruption occurs at any given time. CONTRACTOR shall complete all connections to 
existing process piping in a manner that minimizes the risk of permit violations or process 
upsets.  Planned shutdowns for demolition, removal or connection to existing pipelines, 
processes, and equipment or any portion thereof shall comply with the following 
restrictions:

a. Written shutdown plan and schedule submitted to OWNER and ENGINEER one 
week prior to each shutdown 

b. Written notice to OWNER and ENGINEER 48 hours prior to each shutdown

c. Shutdown only between the hours of 7 a.m. and 4:30 p.m. the same day
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d. Shutdown of pipelines, processes, and equipment shall be limited to 8 hours 
duration

D. Shutdown Plan

1. For operations that require removing a tank, pipeline, channel, electrical circuit, 
equipment or structure from service, CONTRACTOR shall prepare a detailed shutdown 
plan and schedule.  The detailed plan shall describe CONTRACTOR�s method for 
maintaining operation of existing water treatment processes during each shutdown.  
Where items are required to be removed from service, the shutdown plan shall detail 
necessary plant, personnel, and equipment which CONTRACTOR shall provide to 
maintain operation of existing water treatment processes. The shutdown schedule shall 
be coordinated with the project construction schedule specified in Section 01 32 00.

E. Temporary Facilities to Maintain Continuous Operation

1. If construction activities cannot be completed within the time limits for planned shutdowns 
of pipelines, processes, and equipment set forth in this section, CONTRACTOR shall 
provide such additional temporary plant, piping, equipment and personnel necessary to 
comply with the requirements of this section.  This shall include but not be limited to 
generators, pumps, electrical switchgear, wiring, piping, piping connections and supports, 
temporary structures, and manpower for setup, operation and removal of temporary 
items.  Where additional or temporary plant or equipment is to be provided, the 
CONTRACTOR shall provide information regarding the type, number, size, location, and 
other pertinent information as requested by the OWNER for review.

F. Potential Construction Sequencing:

1. Demolition of storage room building above grade. 

2. Set up and coordination of bypass pumping of influent wastewater.

3. Excavation and demolition of storage room building substructure. 

4. Construction of concrete tankage.

5. Installation of piping, mixers, slide gates, associated appurtenances, and electrical.

6. Commissioning of new anaerobic zones.

7. Grading and miscellaneous site work. 

PART 2 PRODUCTS  (NOT USED)

PART 3 EXECUTION  (NOT USED)

END SECTION
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SECTION 01 29 50

SCHEDULES OF VALUES 

PART 1 GENERAL

1.01 SCOPE

A. Preparation and submission of detailed schedules showing the value assigned to each part of the 
work and the value of all major equipment.  The Schedule of Values and Major Equipment List 
will be used to determine amount of progress payments due to CONTRACTOR for completed 
Work and for procurement and delivery of major equipment to the project site.

1.02 SUBMITTAL METHOD 

A. Submit Schedule of Values.  Use of CONTRACTOR's typed or computer printout standard forms 
will be considered upon request.  

1.03 SUBMITTAL DEADLINE

A. Submit the Schedule of Values and Major Equipment List by the following deadlines:

1. Schedule of Values. Submit within 30 days after issuance of the Notice to Proceed and 
prior to submitting the first application for a progress payment

1.04 ITEMIZED COST BREAKDOWN

A. Schedules of Values

1. The Schedule of Values shall subdivide the Work into component parts in sufficient detail 
to permit the ENGINEER to evaluate requests for progress payments.  The Schedule of 
Values shall be listed in tabular form and conform with the following:

a. List name of Project, location, Owner, date of submission, and name of 
Contractor

b. List estimated quantities and total estimated costs

c. Component parts shall not exceed $100,000 per item except for documented 
deliveries of equipment or materials

d. List installation labor separate from products

e. List spare parts, testing, inspection, training, operation and maintenance 
manuals, and commissioning expenses separately

f. Allocate overhead and profit in an amount proportional to each item

B. Major Equipment List

1. The Major Equipment List shall provide the costs for major equipment for use by the 
Engineer to evaluate requests for progress payments.  The Major Equipment List shall be 
listed in tabular form and shall include the following:

a. List major equipment by specification section numbers
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b. If two or more items are specified in a section, identify each item separately

c. List all major equipment with a cost per unit or item greater than $10,000

d. List the manufacturer�s Invoice price of the major equipment

e. List installation labor separate from products

f. List spare parts, testing, inspection, training, operation and maintenance 
manuals, and commissioning expenses separately

g. Include the value of auxiliary control devices or instruments in the cost of the 
major equipment item 

h. Allocate overhead and profit in an amount proportional to each item

C. Balanced Cost Distribution

1. CONTRACTOR shall certify that the Schedule of Values and Major Equipment List are 
balanced and that the value assigned to each part of the work represents his estimate of 
the actual cost, including overhead and profit, of performing that part of the work.  Upon 
request, submit documentation to support the values assigned to each item.  Sum of all 
values listed in the Schedule of Values and Major Equipment List shall equal the Contract 
Price.

1.05 APPROVAL BY ENGINEER

A. The Schedule of Values and Major Equipment List will be reviewed by Engineer.  Upon approval 
by ENGINEER, the Schedule of Values and Major Equipment List shall be the reporting form 
upon which Application for Payment will be calculated.  

1.06 FORM OF APPLICATION FOR PAYMENT

A. Upon acceptance of the schedule of values by ENGINEER and OWNER, the schedule shall be 
incorporated into the form for Application for Payment and such form shall be subject to 
ENGINEER's and OWNER's reasonable approval.  The CONTRACTOR shall revise the schedule 
of values if requested by OWNER.  The Application for Payment shall list amount previously 
billed, amount billed this period, and total amount billed.  The Application for Payment may 
include payment for materials delivered to the construction site.  Title to such materials will pass 
to the OWNER at the time of payment free and clear of all claims, security interests and 
encumbrances.  

PART 2 PRODUCTS  (NOT USED)

PART 3 EXECUTION  (NOT USED)

END SECTION
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SECTION 01 31 19

PROJECT MEETINGS

PART 1 GENERAL

1.01 SUMMARY

A. This section includes requirements for all project meetings including the pre-construction 
conference, progress meetings, and schedules and reports.  

1.02 PROJECT MEETINGS

A. Preconstruction Conference

1. OWNER will administer a preconstruction meeting to be attended by OWNER, 
ENGINEER, CONTRACTOR and his on-site superintendent, Colorado Department of 
Public Health and Environment representative, and representatives of principal 
subcontractors and suppliers, if needed.  Items to be discussed will include construction 
schedules, critical work sequencing, project coordination, quality control procedures, field 
decision procedures, substitutions, submittals, change orders, and applications for 
payment.  Other items to be covered will include procedures for testing, maintaining 
record documents, construction facilities, temporary utilities, and project security.

B. Progress Meetings

1. Progress meetings shall be conducted as needed or at a frequency commensurate for 
the project.  These meetings shall be attended by the OWNER�s Project Manager, 
ENGINEER, and CONTRACTOR�s Project Manager and Superintendent and other 
construction team members as appropriate such as subcontractor representatives.

2. The meetings will be conducted by the CONTRACTOR.  The agenda of these project 
meetings shall include reports on construction progress, field observations, problems, 
conflicts, status of submittal reviews, status of information requests, revisions to 
construction schedule, quality control, and any general business.  Minutes will be 
published DRAFT within one day of meeting.  Comment period shall be one week and 
the accepted as approved final at the next meeting.

1.03 SCHEDULES AND REPORTS

A. Initial Coordination Submittals

1. Within ten days after the Effective Date of the Agreement, CONTRACTOR shall submit 
the following to OWNER for review and acceptance:

a. A preliminary work progress schedule.

b. A preliminary schedule of submittals.

c. A preliminary schedule of values for the work.

B. Work Progress Schedule

1. The schedule shall show the work in a graphic format suitable for displaying scheduled 
and actual progress.
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a. Prepare schedules as a horizontal bar chart with separate bar for each major 
portion of the work.

b. The schedule shall also show the work broken down into major phases and key 
items with the dates work is expected to begin and be completed.  Sequencing of 
listings shall be in the chronological order of the start of each item of work.

2. ENGINEER will review and comment on schedule and, upon agreement with 
CONTRACTOR on any necessary changes, CONTRACTOR will furnish OWNER and 
ENGINEER prints of the accepted schedule.  CONTRACTOR shall not change the 
accepted progress schedule without prior concurrence of OWNER.

3. Submit to OWNER for acceptance of an updated schedule monthly.  Schedule shall show 
actual progress and any proposed changes in the schedule of remaining work.

C. Work Progress Reports

1. The schedule of work shall be monitored on a weekly basis and updated on a monthly 
basis.  More frequent reports may be required should the work fall behind the accepted 
schedule.

2. Work progress reports shall consist of marked copies of prints made from the accepted 
work progress schedule and a narrative report.

3. A work progress report shall accompany each application for partial payment.  Work 
reported complete but not readily apparent to OWNER must be substantiated with 
supporting data.

D. List of Subcontractors and Major Suppliers

1. CONTRACTOR shall submit to OWNER, at the preconstruction meeting, a list of all 
subcontractors and major suppliers complete with contact person, address, and 
telephone number of each.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 01 32 00

CONSTRUCTION PROGRESS DOCUMENTATION

PART 1 GENERAL

1.01 SUBMITTALS

A. Informational Submittals

1. Preliminary Progress Schedule: Submit at least 7 days prior to preconstruction 
conference.

2. Detailed Progress Schedule:

a. Submit initial Detailed Progress Schedule within 20 days after Effective Date of 
the Agreement.

b. Submit an Updated Progress Schedule at each update, in accordance with 
Article Detailed Progress Schedule.

c. 3-Week Look Ahead Schedule

3. Submit with Each Progress Schedule Submission:

a. CONTRACTOR�s certification that Progress Schedule submission is actual 
schedule being utilized for execution of the work.

b. Progress Schedule: One legible copy.

4. Prior to final payment, submit a final Updated Progress Schedule.

1.02 PROJECT MILESTONES

A. Include Project Milestones with Progress Schedule specified as follows:

1. Substantial Completion: Work specified in Section 01 11 00, Summary of Work, with the 
following exceptions:

a. If any surface disturbance occurs, revegetation requirements for permanent 
seeding and mulching in accordance with the Drawings and Town of Superior 
requirements. 

2. Final Completion: Work specified in Section 01 11 00, Summary of Work.

1.03 PRELIMINARY PROGRESS SCHEDULE

A. In addition to basic requirements outlined in General Conditions, show a detailed schedule, 
beginning with Notice to Proceed, for minimum duration of 90 days, and a summary of balance of 
Project through Final Completion.

B. Show activities including, but not limited to the following:

1. Notice to Proceed.

2. Permits.
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3. Submittals, with review time. CONTRACTOR may use Schedule of Submittals specified 
in Section 01 33 00, Submittal Procedures.

4. Early procurement activities for long lead equipment and materials.

5. Initial Site work.

6. Earthwork.

7. Specified Work sequences and construction constraints.

8. Contract Milestone and Completion Dates.

9. Major structural, mechanical, and equipment Work.

10. System startup summary.

11. Project close-out summary.

12. Demobilization summary.

C. Update Preliminary Progress Schedule monthly; as part of progress payment process. Failure to 
do so may result in OWNER withholding all or part of the monthly progress payment until the 
Preliminary Progress Schedule is updated in a manner acceptable to ENGINEER.

D. Format: Bar Chart.

1.04 DETAILED PROGRESS SCHEDULE

A. In addition to requirements of General Conditions, submit Detailed Progress Schedule beginning 
with Notice to Proceed and continuing through Final Completion.

B. Show the duration and sequences of activities required for complete performance of the work 
reflecting means and methods chosen by CONTRACTOR.

C. When accepted by ENGINEER, Detailed Progress Schedule will replace Preliminary Progress 
Schedule and become Baseline Schedule. Subsequent revisions will be considered as Updated 
Progress Schedules.

D. Format: Bar Chart.

E. Update monthly to reflect actual progress and occurrences to date, including weather delays.

1.05 PROGRESS SCHEDULE - BAR CHART

A. General: Comprehensive bar chart schedule, generally as outlined in Associated General 
Contractors of America (AGC) 580, �Construction Project Planning and Scheduling Guidelines.� If 
a conflict occurs between the AGC publication and this Specification, this Specification shall 
govern.

B. Format

1. Unless otherwise approved, white paper, 11 inch by 17 inch sheet size.

2. Title Block: Show name of project and the owner, date submitted, revision or update 
number, and name of scheduler.
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3. Identify horizontally, across the top of the schedule, the time frame by year, month, and 
day.

4. Identify each activity with a unique number and a brief description of the work associated 
with that activity.

5. Early start and early finish dates for each activity.

6. Successor and predecessor activity numbers for each activity.

7. Legend: Describe standard and special symbols used.

C. Contents: Identify, in chronological order, those activities reasonably required to complete the 
Work, including as applicable, but not limited to:

1. Obtaining permits, submittals for early product procurement, and long lead time items.

2. Mobilization and other preliminary activities.

3. Initial site work.

4. Specified work sequences, constraints, and milestones, including Substantial Completion 
date(s).

5. Subcontract work.

6. Major equipment design, fabrication, factory testing, and delivery dates.

7. Site work.

8. Cover installation.

9. Equipment and system startup and test activities.

10. Project closeout and cleanup.

11. Demobilization.

1.06 PROGRESS OF THE WORK

A. Updated Progress Schedule shall reflect: 

1. Progress of work to within 5 working days prior to submission.

2. Approved changes in work scope and activities modified since submission.

3. Delays in Submittals or resubmittals, deliveries, or work.

4. Adjusted or modified sequences of work.

5. Other identifiable changes.

6. Revised projections of progress and completion.

B. Produce detailed subschedules during Project, upon request of OWNER or ENGINEER, to further 
define critical portions of the work such as facility shutdowns.

C. If CONTRACTOR fails to complete activity by its latest scheduled completion date and this failure 
is anticipated to extend Contract Times (or Milestones), CONTRACTOR shall, within 7 days of 
such failure, submit a written statement as to how CONTRACTOR intends to correct 
nonperformance and return to acceptable current Progress Schedule. Actions by CONTRACTOR 
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to complete the work within Contract Times (or Milestones) will not be justification for adjustment 
to Contract Price or Contract Times.

D. OWNER may order CONTRACTOR to increase plant, equipment, labor force or working hours if 
CONTRACTOR fails to: 

1. Complete a milestone activity by its completion date.

2. Satisfactorily execute work as necessary to prevent delay to overall completion of 
Project, at no additional cost to OWNER.

1.07 THREE WEEK LOOK AHEAD

A. Provide a three (3) week look ahead schedule that includes the week in which the schedule is 
presented plus the two successive weeks thereafter. Submit no later than 48 hours prior to 
weekly project progress meeting. Submit at each project progress meeting.

1.08 SCHEDULE ACCEPTANCE

A. ENGINEER�s acceptance will demonstrate agreement that:

1. Proposed schedule is accepted with respect to:

a. Contract Times, including Final Completion and all intermediate Milestones are 
within the specified times.

b. Specified work sequences and constraints are shown as specified.

c. Access restrictions are accurately reflected.

d. Startup and testing times are as specified.

e. Submittal review times are as specified.

2. In all other respects, ENGINEER�s acceptance of CONTRACTOR�s schedule indicates 
that, in ENGINEER�s judgment, schedule represents reasonable plan for constructing 
Project in accordance with the Contract Documents. ENGINEER�s review will not make 
any change in Contract requirements. Lack of comment on any aspect of schedule that is 
not in accordance with the Contract Documents will not thereby indicate acceptance of 
that change, unless CONTRACTOR has explicitly called the nonconformance to 
ENGINEER�s attention in submittal. Schedule remains CONTRACTOR�s responsibility 
and CONTRACTOR retains responsibility for performing all activities, for activity 
durations, and for activity sequences required to construct Project in accordance with the 
Contract Documents. 

B. Unacceptable Preliminary Progress Schedule

1. Make requested corrections; resubmit within 10 days.

2. Until acceptable to ENGINEER as Baseline Progress Schedule, continue review and 
revision process, during which time CONTRACTOR shall update schedule on a monthly 
basis to reflect actual progress and occurrences to date.

C. Unacceptable Detailed Progress Schedule

1. Make requested corrections; resubmit within 10 days.



SMD1 ROCK CREEK WWTF CONSTRUCTION PROGRESS DOCUMENTATION
ANAEROBIC ZONES EXPANSION 01 32 00 - 5

2. Until acceptable to ENGINEER as Baseline Progress Schedule, continue review and 
revision process.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

END OF SECTION
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SECTION 01 32 23

SURVEY INFORMATION

PART 1 GENERAL 

1.01 SCOPE OF WORK

A. Provide materials, labor, equipment and incidentals necessary and required to conduct proper 
surveys to stake and layout work and measure for payment.

B. Prepare any additional survey using the horizontal control of our survey performed by 
HORIZONTAL CONTROL OF THIS SURVEY IS BASED ON A MODIFIED NAD 83-COLORADO 
STATE PLANE NORTH DATUM. VERTICAL CONTROL IS BASED ON NAVD88 DATUM

C. OWNER will provide electronic AutoCAD files to CONTRACTOR for CONTRACTOR to perform 
engineering surveys and establish reference points per the General Conditions.

1.02 QUALITY ASSURANCE

A. Perform survey, layout, and related work by a professional land surveyor licensed in the State of 
Colorado.

1.03 SUBMITTALS

A. Informational Submittals 

1. Name, address, telephone number, and qualifications of the surveyor, crew chief, 
superintendent and other persons who are proposed to perform surveys or survey related 
duties prior to start of any survey work.

2. Equipment to be used for field survey.

3. Verification by a Professional Land Surveyor registered in the State of Colorado that the 
methods and procedures for the surveying conform to the accepted practices and will 
achieve the required positional accuracies.

B. Action Submittals 

1. Complete As-built data with final horizontal northing and easting coordinates, elevations, 
pipeline stationing, and pipeline mark number in ASCII file in CSV format and copy of 
corresponding field survey book pages. Submit survey data weekly to the ENGINEER. 

2. Complete As-built data with final horizontal northing and easting coordinates, elevations, 
pipeline stationing, and pipeline mark number in ASCII file in CSV format and the original 
field survey book. Submit with Record Documents specified in Section 01 77 00, Contract 
Closeout.

1.04 PROJECT RECORD DOCUMENTS

A. Maintain onsite a complete, accurate log of control of survey work as it progresses.

B. Record in field books, original field notes, computations, and other records for the purpose of 
layout and quantity surveys. Field notes must be neat and legible, complete, self-explanatory, and 
self-checking. Include, but not limited to, the following in the field notes:
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1. Complete index

2. Date of field work

3. Names of crew members

4. Description of controlling survey stations

5. Recovery descriptions of control points and temporary bench marks

6. Sketches of work where applicable

7. As-built information as specified

8. Electronic data collected and reported ASCII file in CSV format

PART 2 PRODUCTS

2.01 GENERAL

A. Unless otherwise specified in individual specification sections, the following minimum standards 
apply:

1. Control Surveys: Vertical shall close within 0.03 foot. Horizontal control angles shall close 
to the nearest 20 seconds plus or minus 10 seconds. Measured distances shall be plus 
or minus 0.01 feet.

2. Measurement Surveys: Elevation shall be to the nearest 0.1 feet plus or minus 0.05 feet. 
Horizontal distances shall be plus or minus 0.1 feet.

2.02 EQUIPMENT AND MATERIALS

A. Provide equipment and material as required to properly perform the surveys, including, but not 
limited to, instruments, tapes, rods, measure, mounts and tripods, stakes and hubs, nails, 
ribbons, and other reference markers. Provide materials that are in good professional quality and 
in first-class condition.

B. Calibrate and maintain lasers, transits, and other instruments throughout the execution of the 
work.

PART 3 EXECUTION

3.01 GENERAL

A. Exercise care during the execution of the work to minimize any disturbance to existing property 
surrounding the work area.

3.02 INSPECTION

A. Verify with ENGINEER the location of control points prior to starting work. Promptly notify 
ENGINEER of any discrepancies discovered. Verify layouts periodically and when directed by 
ENGINEER during construction.
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3.03 SURVEY CONTROL

A. Retain professional land surveyor licensed in the State of Colorado to perform or supervise 
engineering surveying necessary for construction staking and layout.

B. Location and elevation of Project survey control are shown on Drawings.

C. Provide survey required to layout the work and as specified.

D. Check and establish exact location of existing facilities prior to construction of new facilities and 
any connections thereto.

E. In event of discrepancy in data provided on Drawings, request clarification before proceeding with 
work.

F. Maintain complete accurate log of survey work as it progresses.

G. Protect survey control/monuments prior to starting work and preserve the survey 
control/monuments during construction. Do not relocate survey control/monuments.

H. Promptly report to ENGINEER the loss, damage, or destruction of any control point or relocation 
required because of change in grades or other reasons. Replace dislocated survey 
control/monuments based on original survey control.

3.04 SURVEY FOR PIPELINE ALIGNMENT AND GRADE

A. In accordance with applicable specifications.

3.05 AS-BUILT SURVEY REQUIREMENTS

A. Commence survey from survey control/monuments as published in the Construction Documents. 

B. Survey Northing and Easting.

C. Survey

1. Clarifier effluent weir.

2. Finished floor and top of wall of new structures.

3. Invert and rim of new manhole and influent wastewater pipe.

4. Invert of new RAS pipes.

5. Top center of appurtenances where applicable.

END OF SECTION
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SECTION 01 33 00

SUBMITTAL PROCEDURES

PART 1 GENERAL

1.01 SUMMARY

A. This Section includes administrative and procedural requirements for submitting Shop Drawings, 
Product Data, Samples, and other submittals.

B. Supplemental Transmittal Forms

1. Operations and Maintenance Manual Transmittal Form

2. Equipment Record Form

3. Manufacturer�s Installation Certification Form

4. Manufacturer�s Instruction Certification Form

1.02 DEFINITIONS

A. Action Submittals: Written and graphic information that requires ENGINEER�s responsive action.

B. Informational Submittals: Written information that does not require ENGINEER�s responsive 
action. Submittals may be rejected for not complying with requirements.

1.03 SUBMITTAL PROCEDURES

A. Forms: The preferred forms for submittals are as developed by the ENGINEER. Obtain consent 
of the ENGINEER prior to using other forms. 

B. Coordination: Coordinate preparation and processing of submittals with performance of 
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, 
and related activities that require sequential activity.

2. Coordinate transmittal of different types of submittals for related parts of the work so 
processing will not be delayed because of need to review submittals concurrently for 
coordination.

a. ENGINEER reserves the right to withhold action on a submittal requiring 
coordination with other submittals until related submittals are received.

C. Submittals Schedule: Comply with requirements in Section 01 32 00, Construction Progress 
Documentation, for list of submittals and time requirements for scheduled performance of 
construction activities.

D. Within 7 days after the date of commencement as stated in the Notice to Proceed, submit the 
following items for review:

1. A preliminary schedule of Shop Drawings, Samples, and proposed Substitutes (�Or 
Approved Equivalent�) submittals as required in the Contract Documents.
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E. Processing Time: Allow enough time for submittal review, including time for resubmittals, as 
follows. Time for review commences on ENGINEER�s receipt of submittal. No extension of the 
Contract Time will be authorized because of failure to transmit submittals enough in advance of 
the work to permit processing, including resubmittals.

1. Initial Review: Allow 15 working days for initial review of each submittal. Allow additional 
time if coordination with subsequent submittals is required. ENGINEER will advise when 
a submittal being processed must be delayed for coordination. It is considered 
reasonable that a complete and acceptable submittal is made to the ENGINEER by the 
first resubmittal on an item. OWNER reserves the right to withhold monies to cover 
additional costs of the ENGINEER�s review beyond the first resubmittal. The 
ENGINEER�s maximum review period for each submittal or resubmittal will be 15 working 
days.

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner 
as initial submittal.

3. Resubmittal Review: Allow 15 working days for review of each resubmittal.

F. Identification: Place a permanent label or title block on each submittal for identification.

1. Indicate name of firm or entity that prepared each submittal on label or title block.

2. Provide a space approximately 6 by 8 inches on label or beside title block to record 
review and approval markings and action taken by ENGINEER.

3. Include the following information on label for processing and recording action taken:

a. Project name.

b. Date.

c. Name and address of ENGINEER.

d. Name and address of CONTRACTOR.

e. Name and address of subcontractor.

f. Name and address of supplier.

g. Name of manufacturer.

h. Submittal number or other unique identifier, including revision identifier.

1) Use the Specification Section number followed by a decimal point and 
then a sequential number (e.g., 06 10 00.01) for the submittal number. 
Resubmittals include an alphabetic suffix after another decimal point 
(e.g., 06 10 00.01.A).

i. Number and title of appropriate Specification Section.

j. Drawing number and detail references, as appropriate.

k. Location(s) where product is to be installed, as appropriate.

l. Other necessary identification.

G. Deviations: Highlight, encircle, or otherwise specifically identify deviations from the Contract 
Documents on submittals.
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H. Additional Copies: Unless additional copies are required for final submittal, and unless 
ENGINEER observes noncompliance with provisions in the Contract Documents, initial submittal 
may serve as final submittal.

1. Additional copies submitted for maintenance manuals will not be marked with action 
taken and will be returned.

I. Transmittal: Package each submittal individually and appropriately for transmittal and handling. 
Include the ENGINEER�s standard submittal transmittal form, a reproducible copy of which is 
available from ENGINEER, with each transmitted submittal. Submittals without the form or where 
applicable items on the form are not completed will be returned for resubmittal. ENGINEER will 
discard submittals received from sources other than CONTRACTOR.

1. Organization:

a. Use a single submittal transmittal form for each technical specification section or 
item or class of material or equipment for which a submittal is required. A single 
submittal covering multiple sections will not be acceptable, unless the primary 
specification references other sections for components.

b. On the transmittal form, index the components of the submittal and insert tabs in 
the submittal to match the components. Relate the submittal components to 
specification paragraph and subparagraph, Drawing number, detail number, 
schedule title or room number as applicable.

c. Unless indicated otherwise, match terminology and equipment names and 
numbers used in submittals with those used in the Contract Documents.

d. Disorganized submittals will be returned without review.

J. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.

2. Note date and content of revision in label or title block and clearly indicate extent of 
revision.

3. Resubmit submittals until they are marked �Reviewed with ENGINEER�s action stamp.�

K. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, 
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of 
construction activities. Show distribution on transmittal forms.

1. Use for Construction: Use only final submittals with mark indicating �Reviewed with 
ENGINEER�s action stamp� taken by ENGINEER.

1.04 CONTRACTOR�S USE OF ENGINEER�S ELECTRONIC FILES

A. General: ENGINEER�s electronic files will not be provided for use in connection with Project 
except as shown on Drawings.

PART 2 PRODUCTS

2.01 PRECONSTRUCTION CONFERENCE SUBMITTALS

A. At the preconstruction conference, submit the following items to ENGINEER for review: 
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1. A preliminary schedule of Shop Drawings, Samples, and proposed Substitute (�Or 
Approved Equivalent�) submittals listed in the Bid.

2. Obtain a list of permits and licenses, indicating the agency required to grant the permit, 
the expected date of submittal for the permit, required date for receipt of the permit, and 
required date for receipt of transferred permits obtained by OWNER.

3. A Preliminary Baseline Schedule in accordance with Specification Section 01 32 00, 
Construction Progress Documentation.

4. The preliminary site specific safety plan.

2.02 ACTION SUBMITTALS

A. General: Prepare and submit Action Submittals required by individual Specification Sections.

B. Product Data: Collect information into a single submittal for each element of construction and type 
of product or equipment.

1. If information must be specially prepared for submittal because standard printed data are 
not suitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are applicable.

3. Include the following information, as applicable:

a. Manufacturer�s written recommendations.

b. Manufacturer�s product specifications.

c. Manufacturer�s installation instructions.

d. Manufacturer�s catalog cuts.

e. Wiring diagrams showing factory-installed wiring.

f. Printed performance curves.

g. Operational range diagrams.

h. Compliance with specified referenced standards.

i. Testing by recognized testing agency.

4. Number of Copies: Submit five copies of Product Data, unless otherwise indicated. 
Provide one additional copy for submittals requiring review by a consultant. ENGINEER 
will return two (2) copies. Mark up and retain one returned copy as a Project Record 
Document.

C. Shop Drawings: Wherever called for in the Contract Documents or where required by the 
ENGINEER, furnish a Shop Drawing submittal. Shop Drawings may include detail design 
calculations, shop-prepared drawings, fabrication and installation drawings, erection drawings, 
lists, graphs, catalog sheets, data sheets, and similar items. Include the signature and seal of an 
engineer registered in the appropriate branch in the State of Colorado, unless otherwise 
indicated, whenever design calculations are required to be submitted as part of a submittal. 
Prepare Project-specific information, drawn accurately to scale. Do not base Shop Drawings on 
reproductions of the Contract Documents or standard printed data.

1. Preparation: Fully illustrate requirements in the Contract Documents. Include the 
following information, as applicable:
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a. Dimensions.

b. Identification of products.

c. Fabrication and installation drawings.

d. Roughing-in and setting diagrams.

e. Wiring diagrams showing field-installed wiring, including power, signal, and 
control wiring.

f. Shop work manufacturing instructions.

g. Templates and patterns.

h. Schedules.

i. Notation of coordination requirements.

j. Notation of dimensions established by field measurement.

k. Relationship to adjoining construction clearly indicated.

l. Seal and signature of professional engineer if specified.

m. Wiring Diagrams: Differentiate between manufacturer-installed and field-installed 
wiring.

2. Transmittal Form: Include the ENGINEER�s standard submittal transmittal form, a 
reproducible copy of which is available from the ENGINEER, with Shop Drawing 
submittals. A submittal without the form or where applicable items on the form are not 
completed will be returned for resubmittal.

3. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop 
Drawings on sheets at least 8½ by 11 inches but no larger than 36 by 48 inches.

4. Number of Copies: Submit one electronic copy (�PDF� format) of each submittal. 
ENGINEER will return a transcribed copy in non-editable electronic format.

5. Collate and bind: Number every page in a submittal in sequence. Collate and staple or 
bound, as appropriate each copy of a submittal. The ENGINEER will not collate sheets or 
copies.

D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between 
submittal and actual component as delivered and installed.

1. Transmit Samples that contain multiple, related components such as accessories 
together in one submittal package.

2. Identification: Attach label on unexposed side of Samples that includes the following:

a. Generic description of Sample.

b. Product name and name of manufacturer.

c. Sample source.

d. Number and title of appropriate Specification Section.
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3. Disposition: Maintain sets of approved Samples at Project site, available for quality-
control comparisons throughout the course of construction activity. Sample sets may be 
used to determine final acceptance of construction associated with each set.

4. Samples for Initial Selection: Submit manufacturer�s color charts consisting of units or 
sections of units showing the full range of colors, textures, and patterns available.

a. Number of Samples: Submit four full set(s) of available choices where color, 
pattern, texture, or similar characteristics are required to be selected from 
manufacturer�s product line. ENGINEER will return one submittal with options 
selected.

5. Samples for Verification: Submit full-size units or Samples of size indicated, prepared 
from same material to be used for the work, cured and finished in manner specified, and 
physically identical with material or product proposed for use, and that show full range of 
color and texture variations expected. Samples include, but are not limited to, the 
following: partial sections of manufactured or fabricated components; small cuts or 
containers of materials; complete units of repetitively used materials; swatches showing 
color, texture, and pattern; color range sets; and components used for independent 
testing and inspection.

a. Number of Samples: Submit four sets of Samples. ENGINEER will retain three 
Sample sets; one Sample set will be returned.

E. Product Schedule or List: As required in individual Specification Sections, prepare a written 
summary indicating types of products required for the work and their intended location.

1. Number of Copies: Submit one electronic copy (�PDF� format). ENGINEER will return 
one copy.

a. Submittals Schedule: Comply with requirements specified in Specification 
Section 01 32 00, Construction Progress Documentation.

b. Application for Payment: Comply with OWNER requirements.

c. Subcontract List: Prepare a written summary identifying individuals or firms 
proposed for each portion of the work, including those who are to furnish 
products or equipment fabricated to a special design.

2. Number of Copies: Submit four copies of subcontractor list, unless otherwise indicated. 
ENGINEER will return one copy.

2.03 INFORMATIONAL SUBMITTALS

A. General: Prepare and submit Informational Submittals required by other Specification Sections.

1. Number of Copies: One electronic copy (�PDF� format). ENGINEER will not return 
copies.

2. Certificates and Certifications: Provide a notarized statement that includes signature of 
entity responsible for preparing certification. Include the signature of an officer or other 
individual authorized to sign documents on behalf of that entity for certificates and 
certifications.

3. Test and Inspection Reports: Comply with requirements specified in Specification Section 
01 45 16.13, Contractor Quality Control.
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B. CONTRACTOR�s Construction Schedule: Comply with requirements specified in Specification 
Section 01 32 00, Construction Progress Documentation.

C. Qualification Data: Prepare written information that demonstrates capabilities and experience of 
firm or person. Include lists of completed projects with project names and addresses, names and 
addresses of engineers, architects, and owners, and other information specified.

D. Welding Certificates: Prepare written certification that welding procedures and personnel comply 
with requirements in the Contract Documents. Submit record of Welding Procedure Specification 
(WPS) and Procedure Qualification Record (PQR) on AWS forms. Include names of firms and 
personnel certified.

E. Installer Certificates: Prepare written statements on manufacturer�s letterhead certifying that 
Installer complies with requirements in the Contract Documents and, where required, is 
authorized by manufacturer for this specific Project.

F. Manufacturer Certificates: Prepare written statements on manufacturer�s letterhead certifying that 
manufacturer complies with requirements in the Contract Documents. Include evidence of 
manufacturing experience where required.

G. Product Certificates: Prepare written statements on manufacturer�s letterhead certifying that 
product complies with requirements in the Contract Documents.

H. Material Certificates: Prepare written statements on manufacturer�s letterhead certifying that 
material complies with requirements in the Contract Documents.

I. Material Test Reports: Prepare reports written by a qualified testing agency, on testing agency�s 
standard form, indicating and interpreting test results of material for compliance with requirements 
in the Contract Documents.

J. Product Test Reports: Prepare written reports indicating current product produced by 
manufacturer complies with requirements in the Contract Documents. Base reports on evaluation 
of tests performed by manufacturer and witnessed by a qualified testing agency, or on 
comprehensive tests performed by a qualified testing agency.

K. Research/Evaluation Reports: Prepare written evidence, from a model code organization 
acceptable to authorities having jurisdiction, that product complies with building code in effect for 
Project.

L. Preconstruction Test Reports: Prepare reports written by a qualified testing agency, on testing 
agency�s standard form, indicating and interpreting results of tests performed before installation of 
product, for compliance with performance requirements in the Contract Documents.

M. Compatibility Test Reports: Prepare reports written by a qualified testing agency, on testing 
agency�s standard form, indicating and interpreting results of compatibility tests performed before 
installation of product. Include written recommendations for primers and substrate preparation 
needed for adhesion.

N. Field Test Reports: Prepare reports written by a qualified testing agency, on testing agency�s 
standard form, indicating and interpreting results of field tests performed either during installation 
of product or after product is installed in its final location, for compliance with requirements in the 
Contract Documents.
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O. Maintenance Data: Prepare written and graphic instructions and procedures for operation and 
normal maintenance of products and equipment. Comply with requirements specified in 
Specification Section 01 77 00, Contract Closeout.

P. Design Data: Prepare written and graphic information, including, but not limited to, performance 
and design criteria, list of applicable codes and regulations, and calculations. Include list of 
assumptions and other performance and design criteria and a summary of loads. Include load 
diagrams if applicable. Provide name and version of software, used for calculations. Include page 
numbers.

Q. Manufacturer�s Instructions: Prepare written or published information that documents 
manufacturer�s recommendations, guidelines, and procedures for installing or operating a product 
or equipment. Include name of product and name, address, and telephone number of 
manufacturer.

R. Manufacturer�s Field Reports: Prepare written information documenting factory-authorized service 
representative�s tests and inspections. Include the following, as applicable:

1. Statement on condition of substrates and their acceptability for installation of product.

2. Summary of installation procedures being followed, whether they comply with 
requirements and, if not, what corrective action was taken.

3. Results of operational and other tests and a statement of whether observed performance 
complies with requirements.

PART 3 EXECUTION

3.01 RECORD DRAWINGS

A. Maintain one full sized set of Drawings at the Site for the preparation of record drawings. On 
these, mark every project condition, location, configuration, and other change or deviation which 
may differ from the Contract Drawings at the time of award, including buried or concealed 
construction and utility features that are revealed during the course of construction. Give special 
attention to recording the horizontal and vertical location of buried utilities that differ from the 
locations indicated, or that were not indicated on the Contract Drawings. Supplement record 
drawings by detailed sketches as necessary or as directed, to fully indicate the work as actually 
constructed. These record drawings represent as-built conditions, including revisions made by 
addenda and change orders, and maintained up-to-date during the progress of the work. Use red 
ink for alterations and notes. Notes identify relevant Change Orders by number and date.

B. Paper copies of the record drawings may be required by the ENGINEER by the 25th day of every 
month in conjunction with the monthly pay application as well as at completion of Work. Failure to 
submit complete requested record drawings may result in payment application being rejected for 
approval as described in Article 7 of the agreement.

C. Provide ENGINEER with access to record drawings during the construction period.

3.02 CONTRACTOR�S REVIEW

A. Review each submittal and check for coordination with other Work of the Contract and for 
compliance with the Contract Documents. Note corrections and field dimensions. Mark with 
approval stamp before submitting to ENGINEER.
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B. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name and 
location, submittal number, Specification Section title and number, name of reviewer, date of 
CONTRACTOR�s approval, and statement certifying that submittal has been reviewed, checked, 
and approved for compliance with the Contract Documents.

3.03 ENGINEER�S ACTION

A. General: ENGINEER will not receive submittals that do not bear CONTRACTOR�s approval 
stamp and will return them without action.

B. Action Submittals: ENGINEER will receive each submittal and forward to appropriate entity to 
make marks to indicate corrections or modifications required, and return it. ENGINEER will stamp 
each submittal when received. Reviewing entity will stamp each submittal with an action stamp 
and will mark stamp appropriately to indicate action taken, as follows:

1. NO EXCEPTIONS TAKEN: If a submittal is returned marked �NO EXCEPTIONS 
TAKEN,� formal revision and resubmission will not be required.

2. MAKE CORRECTIONS NOTED: If a submittal is returned marked �MAKE 
CORRECTIONS NOTED,� make the corrections on the submittal, but formal revision and 
resubmission will not be required.

3. AMEND AND RESUBMIT: If a submittal is returned marked �AMEND AND RESUBMIT,� 
revise it and resubmit the required number of copies. Resubmittal of portions of multi-
page or multi-drawing submittals will not be allowed. For example, if a Shop Drawing 
submittal consisting of 10 drawings contains one drawing noted as �AMEND AND 
RESUBMIT,� the submittal as a whole is deemed �AMEND AND RESUBMIT� and all 10 
drawings are required to be resubmitted.

4. REJECTED � SEE REMARKS: If a submittal is returned marked �REJECTED � SEE 
REMARKS,� means either that the proposed material or product does not satisfy the 
specification, the submittal is so incomplete that it cannot be reviewed, or is a substitution 
request not submitted in accordance with the Contract Documents. Prepare a new 
submittal that is in conformance with the Contract Documents and submit the required 
number of copies for review.

C. Fabrication of an item may commence only after the ENGINEER has returned the pertinent 
submittals marked either �NO EXCEPTIONS TAKEN� or �MAKE CORRECTIONS NOTED.� 
Corrections indicated on submittals are considered as changes necessary to meet the 
requirements of the Contract Documents and not as changes to the contract requirements.

D. Review submittals prior to submission to ENGINEER. Sign and date each submittal as being 
correct and in strict conformance with the Contract Documents. In the case of Shop Drawings, 
date and sign each sheet. Note deviations from the Contract Documents on the transmittal sheet. 
ENGINEER will only receive submittals that have been so verified. Non-verified submittals will be 
returned without action taken.

E. Corrections or comments made on CONTRACTOR�s Shop Drawings during review do not relieve 
CONTRACTOR from compliance with Contract Drawings and Specifications. Review is for 
conformance to the program, design concept and general compliance with the Contract 
Documents only. CONTRACTOR is responsible for confirming and correlating all dimensions and 
quantities, fabrication processes and techniques, coordinating the Work of all trades, satisfactory 
and safe performance of the Work, and the quality, means, and methods of construction.
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F. Informational Submittals: ENGINEER will review each submittal and will not return it, or will return 
it if it does not comply with requirements. ENGINEER will forward each submittal to appropriate 
party.

G. Partial submittals are not acceptable, will be considered non-responsive, and will be returned 
without review.

H. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

3.04 SUPPLEMENTAL TRANSMITTAL FORMS

A. Form 01 33 00-B: Submittal Transmittal

B. Form 01 33 00-C: Operations and Maintenance Manual Transmittal Form

C. Form 01 33 00-D: Equipment Record Form

D. Form 01 33 00-E: Manufacturer�s Installation Certification Form

E. Form 01 33 00-F: Manufacturer�s Instruction Certification Form
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01 33 00-B  SUBMITTAL TRANSMITTAL

Submittal Description: Submittal No.:

Bid Package No(s).: Spec. Section:

Project:  SMD1 ROCK CREEK WWTF 

ANAEROBIC ZONES EXPANSION 

PROJECT

Routing Date Sent Date Received

Contractor: Contractor / Field Eng

Engineer:  Dewberry Engineers Inc. Field Eng / Engineer

Owner:  Superior Metropolitan District No. 1 Engineer / Field Eng

Field Eng / Contractor

We are sending you: Attached

Under separate cover via 

Submittals for review and comment

Product data for information only

Remarks:

Item 

No.
Copies Date

Spec. 

Section 

No.

Description
Review 

action a
Reviewer 

initials

Review 

comments 

attached

Notes: (a) NET = No exceptions taken; MCN = Make corrections noted; A&R = Amend and resubmit; R = Rejected, Develop Replacement; 

I = Incomplete, not reviewed.

Attach additional sheets if necessary.

Contractor:
(Certify either A or B)

A. We have verified that the material or equipment contained in this submittal meets all the requirements, including 

coordination with all related work as specified (no exceptions).

B. We have verified that the material or equipment contained in this submittal meets all the requirements specified except 

for the attached deviations.

Item No. Deviation

Certified by:

Contractor�s Signature
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01 33 00-C  OPERATION AND MAINTENANCE MANUAL TRANSMITTAL FORM

Date:  Submittal No.:  

To:  Contract No:  

Spec. Section:  

Submittal Description:  

From:  

Attention:  

Contractor Construction Manager
Checklist

Satisfactory N/A Accept Deficient

1. Table of contents

2. Equipment record forms

3. Manufacturer information

4. Vendor information

5. Safety precautions

6. Operator prestart

7. Startup, shutdown, and postshutdown procedures

8. Normal operations

9. Emergency operations

10. Operator service requirements

11. Environmental conditions

12. Lubrication data

13. Preventive maintenance plan and schedule

14. Trouble-shooting guides and diagnostic techniques

15. Wiring diagrams and control diagrams

16. Maintenance and repair procedures

17. Removal and replacement instructions

18. Spare parts and supply list

19. Corrective maintenance manhours

20. Parts identification

21. Warranty information

22. Personnel training requirements

23. Testing equipment and special tool information

24. Calibration procedures

Remarks:  

 

Contractor's Signature
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01 33 00-D  EQUIPMENT RECORD FORM

EQUIP DESCRIP EQUIP LOC

EQUIP NO. SHOP DWG NO. DATE INST COST

MFGR MFGR CONTACT

MFGR ADDRESS PHONE

VENDOR VENDOR CONTACT

VENDOR ADDRESS PHONE

MAINTENANCE REQUIREMENTS D W M Q S A HOURS

LUBRICANTS RECOMMENDED:

ALTERNATIVE:

MISC. NOTES:

RECOMMENDED SPARE PARTS ELECTRICAL NAMEPLATE DATA

PART NO. QUAN. PART NAME COST EQUIP

MAKE

SERIAL NO. ID NO.

MODEL NO. FRAME NO.

HP V AMP HZ

PH RPM SF DUTY

CODE INSL CL DES TYPE

NEMA DES C AMB TEMP RISE RATING

MISC

MECHANICAL NAMEPLATE DATA

EQUIP

MAKE

SERIAL NO. ID NO.

MODEL NO. FRAME NO.

HP RPM CAP SIZE

TDH IMP SZ BELT NO. CFM

PSI ASSY NO. CASE NO.

MISC
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01 33 00-E  MANUFACTURER�S INSTALLATION CERTIFICATION FORM

Contract No:                      Specification Section: 

Equipment Name: 

Contractor: 

Manufacturer of Equipment Item: 

The undersigned manufacturer of the equipment item described above hereby certifies that he 

has checked the installation of the equipment and that the equipment, as specified in the project 

manual, has been provided in accordance with the manufacturer's recommendations and that the 

trial operation of the equipment item has been satisfactory.

Comments: 

                                   

Date                               Manufacturer

                                   

                                       Signature of Authorized Representative

                                   

Date                               Contractor

                                   

                                       Signature of Authorized Representative
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01 33 00-F  MANUFACTURER'S INSTRUCTION CERTIFICATION FORM

Contract No.:                       Specification Section: 

Equipment Name: 

Contractor: 

Manufacturer of Equipment Item: 

The undersigned manufacturer certifies that a service engineer has instructed the facility�s operating 

personnel in the proper maintenance and operation of the equipment designated herein.

Operations Check List (check appropriate spaces)

Start-up procedure reviewed

Shutdown procedure reviewed

Normal operation procedure reviewed

Others:

Maintenance Check List (check appropriate spaces)

Described normal oil changes (frequency)

Described special tools required

Described normal items to be reviewed for wear

Described preventive maintenance instructions

Described greasing frequency

Others:

                                   

Date                              Manufacturer

                                   

                                      Signature of

                                      Authorized Representative

                                   

Date                              Signature of

                                      Owner's Representative

                                   

Date                              Signature of 

                                      Contractor's Representative
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END OF SECTION
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SECTION 01 41 26

PROJECT PERMITS

PART 1 GENERAL

1.01 WORK INCLUDES

A. Project permits

B. Building permit and all other permits will be acquired by the CONTRACTOR.  ENGINEER will 
submit contract drawings and specifications to building department for review and approval.   
CONTRACTOR will be responsible for obtaining and maintaining all required project permits.  
Contact Town of Superior Building Department for confirmation prior to construction.

1.02 SUBMITTALS

A. State and local permits: At least 30 days prior to the start of construction, provide copies of all 
necessary state and local permits required to complete the Work in accordance with the 
provisions of Specification Section 01 33 00.

1.03 PROJECT PERMITS

A. CONTRACTOR will pay for all fee and permits associated with construction of the project.  
CONTRACTOR will pay directly to Town of Superior and/or Colorado Department of Public 
Health and Environment, all fees and charges which are assessed by Town of Superior and 
CDPHE, which are associated and required to obtain the construction permits that are issued by 
the Town of Superior and CDPHE, for this Project.  The Engineer and Owner will provide all 
coordination assistance necessary to obtain the Town of Superior and CDPHE permits.  Permits 
include, but not limited to:

1. Building Permit � OWNER/ENGINEER has applied for this permit. CONTRACTOR will 
complete the process and obtain the issued permit from the Town of Superior.

2. Electrical Permit � OWNER has applied for this permit but CONTRACTOR must 
complete the process and obtain the issued permit from the Town of Superior.

3. Mechanical Permit � OWNER has applied for this permit but CONTRACTOR must 
complete the process and obtain the issued permit from Town of Superior.

B. Obtain all other state and local permits required for the Work. 

C. If the aggregate storage of oil at the Site is over 1,320 gallons or a single container has a capacity 
in excess of 660 gallons, prepare a Spill Prevention Control and Countermeasure (SPCC) Plan.  
The plan shall be prepared and certified by an engineering professional registered in the State of 
Colorado.

D. All oil storage tanks shall be placed at least 20 feet from streams, flowing or dry watercourses, 
lakes, wetlands, reservoirs, and any other water source, and the area surrounding the tanks shall 
be diked to contain more than 1-1/2 times the volume of the largest tank, or more than half the 
volume of all tanks within the diked area, whichever is greater.  Underground storage tanks shall 
be used only upon submission of a written management plan documenting all necessary 
regulatory compliance and approval of the OWNER.
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PART 2 PRODUCTS  (NOT USED)

PART 3 EXECUTION  (NOT USED)

END OF SECTION
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SECTION 01 45 16.13

CONTRACTOR QUALITY CONTROL

PART 1 GENERAL

1.01 QUALITY CONTROL

A. Contractors shall submit a quality control plan to ensure cover is installed per the approved 
submittal. 

1.02 DEFINITIONS

A. Contractor Quality Control (CQC): The means by which CONTRACTOR ensures that the 
construction, to include that performed by subcontractors and suppliers, complies with the 
requirements of the Contract.

1.03 SUBMITTALS

A. Informational Submittals

1. CQC Plan: Submit, not later than 10 days after receipt of Notice to Proceed.

2. CQC Report: Incorporate into construction progress meeting minutes.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION

3.01 GENERAL

A. Maintain an adequate inspection system and perform such inspections as will ensure that the 
work conforms to the Contract Documents.

B. Maintain complete inspection records and make them available at all times to OWNER and 
ENGINEER.

C. The quality control system shall consist of plans, procedures, and organization necessary to 
produce an end product that complies with the Contract Documents. The system shall cover all 
construction and demolition operations, both onsite and offsite, including work by subcontractors, 
fabricators, suppliers and purchasing agents, and shall be keyed to the proposed construction 
sequence.

3.02 COORDINATION MEETING

A. After the Preconstruction Conference, but before start of construction, and prior to acceptance of 
the CQC Plan, schedule a meeting with ENGINEER and OWNER to discuss the quality control 
system.

B. Develop a mutual understanding of the system details, including the forms for recording the CQC 
operations, control activities, testing, administration of the system for both onsite and offsite work, 
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and the interrelationship of CONTRACTOR�s management and control with OWNER Quality 
Assurance.

C. There may be occasions when subsequent conferences may be called by either party to 
reconfirm mutual understandings and/or address deficiencies in the CQC system or procedures 
that may require corrective action by CONTRACTOR.

3.03 QUALITY CONTROL ORGANIZATION

A. CQC System Manager

1. Designate an individual within CONTRACTOR�s organization who will be responsible for 
overall management of CQC and have the authority to act in CQC matters for 
CONTRACTOR.

2. CQC System Manager may perform other duties on the Project.

3. CQC System Manager shall be an experienced construction person, with a minimum of 3 
years construction experience on similar type Work.

4. CQC System Manager shall report to the CONTRACTOR�s project manager or someone 
higher in the organization. Project manager in this context shall mean the individual with 
responsibility for the overall quality and production management of the Project.

5. CQC System Manager shall be onsite during construction; periods of absence may not 
exceed 2 weeks at any one time.

6. Identify an alternate for CQC System Manager to serve with full authority during the 
System Manager�s absence. The requirements for the alternate are the same as for 
designated CQC System Manager.

B. CQC Staff

1. Designate a CQC staff, available at the Site at all times during progress, with complete 
authority to take any action necessary to ensure compliance with the Contract. CQC staff 
members shall be subject to acceptance by ENGINEER.

2. CQC staff shall take direction from CQC System Manager in matters pertaining to QC.

3. CQC staff must be of sufficient size to ensure adequate QC coverage of work phases, 
work shifts, and work crews involved in the construction. These personnel may perform 
other duties, but must be fully qualified by experience and technical training to perform 
their assigned QC responsibilities and must be allowed sufficient time to carry out these 
responsibilities.

4. The actual strength of the CQC staff may vary during any specific work period to cover 
the needs of the Project. Add additional staff when necessary for a proper CQC 
organization.

C. Organizational Changes: Obtain ENGINEER�s acceptance before replacing any member of the 
CQC staff. Requests for changes shall include name, qualifications, duties, and responsibilities of 
the proposed replacement.

3.04 QUALITY CONTROL PHASING

A. CQC shall include at least three phases of control to be conducted by CQC System Manager for 
all definable features of Work, as follows:
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1. Preparatory Phase:

a. Notify OWNER at least 48 hours in advance of beginning any of the required 
action of the preparatory phase.

b. This phase shall include a meeting conducted by the CQC System Manager and 
attended by the superintendent, other CQC personnel (as applicable), and the 
foreman responsible for the definable feature. The CQC System Manager shall 
instruct applicable CQC staff as to the acceptable level of workmanship required 
to meet Contract requirements.

c. Document the results of the preparatory phase meeting by separate minutes 
prepared by the CQC System Manager and attached to the QC report.

d. Perform prior to beginning Work on each definable feature of Work:

1) Review applicable Contract Specifications.

2) Review applicable Contract Drawings.

3) Verify that all materials and/or equipment have been tested, submitted, 
and approved.

4) Verify that provisions have been made to provide required control 
inspection and testing.

5) Examine the Work area to verify that all required preliminary Work has 
been completed and is in compliance with the Contract.

6) Perform a physical examination of required materials, equipment, and 
sample Work to verify that they are on hand, conform to approved Shop 
Drawing or submitted data, and are properly stored.

7) Review the appropriate activity hazard analysis to verify safety 
requirements are met.

8) Review procedures for constructing the work, including repetitive 
deficiencies.

9) Document construction tolerances and workmanship standards for that 
phase of the work.

10) Check to verify that the plan for the work to be performed, if so required, 
has been accepted by ENGINEER.

2. Follow-up Phase:

a. Perform daily checks to verify continuing compliance with Contract requirements, 
including control testing, until completion of the particular feature of work.

b. Daily checks shall be made a matter of record in the CQC documentation and 
shall document specific results of inspections for all features of work for the day 
or shift.

c. Conduct final follow-up checks and correct all deficiencies prior to the start of 
additional features of work that will be affected by the deficient Work. 
Constructing upon or concealing nonconforming work will not be allowed.

3. Additional Preparatory Phases: Additional preparatory and initial phases may be 
conducted on the same definable features of work as determined by OWNER if the 
quality of ongoing work is unacceptable; or if there are changes in the applicable QC staff 
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or in the onsite production supervision or work crew; or if work on a definable feature is 
resumed after a substantial period of inactivity, or if other problems develop.

3.05 CONTRACTOR QUALITY CONTROL PLAN

A. General

1. Plan shall identify personnel, procedures, control, instructions, test, records, and forms to 
be used.

2. Construction will be permitted to begin only after acceptance of the CQC Plan.

B. Content

1. Plan shall cover the intended CQC organization for the entire Contract and shall include 
the following, as a minimum:

a. Organization: Description of the quality control organization, including a chart 
showing lines of authority and acknowledgment that the CQC staff will implement 
the three-phase control system (see Paragraph QC Phasing) for all aspects of 
the work specified.

b. CQC Staff: The name, qualifications (in resume format), duties, responsibilities, 
and authorities of each person assigned a QC function.

c. Letters of Authority: A copy of a letter to the CQC System Manager signed by an 
authorized official of the firm, describing the responsibilities and delegating 
sufficient authorities to adequately perform the functions of the CQC System 
Manager, including authority to stop Work which is not in compliance with the 
Contract. The CQC System Manager shall issue letters of direction to all other 
various quality control representatives outlining duties, authorities and 
responsibilities. Copies of these letters also shall be included in the CQC Plan.

d. Submittals: Procedures for scheduling, reviewing, certifying, and managing 
submittals, including those of subcontractors, offsite fabricators, suppliers and 
purchasing agents.

e. Testing: Control, verification and acceptance testing procedures for each specific 
test to include the test name, frequency, specification paragraph containing the 
test requirements, the personnel and laboratory responsible for each type of test, 
and an estimate of the number of tests required.

f. Procedures for tracking preparatory and follow-up control phases and control, 
verification, and acceptance tests, including documentation.

g. Procedures for tracking deficiencies from identification through acceptable 
corrective action. These procedures will establish verification that identified 
deficiencies have been corrected.

h. Reporting procedures, including proposed reporting formats; include a copy of 
the CQC report form.

C. Acceptance of Plans: Acceptance of the CONTRACTOR�s basic and addendum CQC plans is 
required prior to the start of construction. Acceptance is conditional and will be predicated on 
satisfactory performance during the construction. OWNER reserves the right to require 
CONTRACTOR to make changes in the CQC plan and operations including removal of 
personnel, as necessary, to obtain the quality specified.
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D. Notification of Changes: After acceptance of the CQC plan, CONTRACTOR shall notify 
ENGINEER, in writing, a minimum of 7 calendar days prior to any proposed change. Proposed 
changes are subject to acceptance by ENGINEER.

3.06 CONTRACTOR QUALITY CONTROL REPORT

A. As a minimum, include a CQC report in the construction meeting and minutes. Account for all 
days throughout the life of the Contract. 

B. Maintain current records of quality control operations, activities, and tests performed, including 
the work of subcontractors and suppliers.

C. Records shall be on an acceptable form and shall be a complete description of inspections, the 
results of inspections, daily activities, tests, and other items, including but not limited to the 
following:

1. CONTRACTOR/subcontractor and their areas of responsibility.

2. Operating plant/equipment with hours worked, idle, or down for repair.

3. Work performed today, giving location, description, and by whom. 

4. Test and/or control activities performed with results and references to specifications/plan 
requirements. List deficiencies noted along with corrective action.

5. Material received with statement as to its acceptability and storage.

6. Job safety evaluations stating what was checked, results, and instructions or corrective 
actions.

7. List instructions given/received and conflicts in Drawings and/or Specifications.

8. These records shall cover both conforming and deficient features and shall include a 
statement that equipment and materials incorporated in file work and workmanship 
comply with the Contract.

3.07 SUBMITTAL QUALITY CONTROL

A. Submittals shall be as specified in Section 01 33 00, Submittal Procedures. The CQC 
organization shall be responsible for certifying that all submittals are in compliance with the 
Contract requirements. CONTRACTOR may use other forms as approved.

3.08 TESTING QUALITY CONTROL

A. Testing Procedure

1. Perform tests specified or required to verify that control measures are adequate to 
provide a product which conforms to Contract requirements. Perform the following 
activities and record the following data:

a. Verify testing procedures comply with contract requirements.

b. Verify facilities and testing equipment are available and comply with testing 
standards.

c. Check test instrument calibration data against certified standards.

d. Verify recording forms and test identification control number system, including all 
of the test documentation requirements, have been prepared.
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e. Documentation:

1) Record results of all tests taken, both passing and failing, on the CQC 
report for the date taken.

2) Include specification paragraph reference, location where tests were 
taken, and the sequential control number identifying the test.

3) Actual test reports may be submitted later, if approved by ENGINEER, 
with a reference to the test number and date taken.

4) Provide directly to ENGINEER an information copy of tests performed by 
an offsite or commercial test facility. Test results shall be signed by an 
engineer registered in the state where the tests are performed.

5) Failure to submit timely test reports, as stated, may result in nonpayment 
for related work performed and disapproval of the test facility for this 
Contract.

3.09 COMPLETION INSPECTION

A. CQC System Manager shall conduct an inspection of the work at the completion of all Work or 
any milestone established by a completion time stated in the Contract.

B. Punchlist

1. CQC System Manager shall develop a punchlist of items which do not conform to the 
Contract requirements.

2. Include punchlist in the CQC report, indicating the estimated date by which the 
deficiencies will be corrected.

3. CQC System Manager or staff shall make a second inspection to ascertain that all 
deficiencies have been corrected and so notify OWNER.

4. These inspections, and any deficiency corrections required, will be accomplished within 
the time stated for completion of the entire work or any particular increment thereof if the 
Project is divided into increments by separate completion dates.

END OF SECTION
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SECTION 01 66 00

SHIPMENT, PROTECTION, AND STORAGE

PART 1 GENERAL

1.01 SCOPE

A. Equipment, products and materials shall be shipped, handled, stored, and installed in ways which 
will prevent damage to the items.  Damaged items will not be permitted as part of the work except 
in cases of minor damage that have been satisfactorily repaired and are acceptable to 
ENGINEER.

1.02 QUALITY ASSURANCE

A. To the greatest extent possible, CONTRACTOR shall provide products, materials, or equipment 
of a singular generic kind from a single source.

B. Where more than one choice is available as options for selection of a product, material, or 
equipment, CONTRACTOR shall select an option which is comparable with other products, 
materials, or equipment already selected.  Compatibility is a basic general requirement of 
product/material selections.

1.03 PRODUCT DELIVERY, STORAGE, AND HANDLING

A. Products shall be delivered, handled, and stored in accordance with manufacturer�s written 
recommendations and by methods and means which will prevent damage, deterioration, and loss 
including theft.  Delivery schedules shall be controlled to minimize the long-term storage of 
products at site and the overcrowding of construction spaces.

B. CONTRACTOR shall especially provide delivery/installation coordination to ensure minimum 
holding or storage time for products recognized as flammable, hazardous, fragile, having a short 
shelf life, or easily damaged due to deterioration, theft, and/or other source of loss.

1.04 EQUIPMENT

A. All equipment shall be protected against damage from moisture, dust, handling, or other cause 
during transport from manufacturer's premises to site.  Each item or package shall be marked 
with the number unique to the specification reference covering the item.

B. Stiffeners shall be used where necessary to maintain shapes and to give rigidity.  Parts of 
equipment shall be delivered in assembled or subassembled units where possible.

C. Each item of equipment and valve shall have permanently affixed to it a label or tag with its 
equipment or valve number designated in this contract.  Marker shall be of stainless steel or other 
suitable material to the ENGINEER�s approval.  Label location will be easily visible.

1.05 SHIPPING

A. Bearing housings, vents and other types of openings shall be wrapped or otherwise sealed to 
prevent contamination by grit and dirt.
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B. Damage shall be corrected to conform to the requirements of the contract before the assembly is 
incorporated into the work.  CONTRACTOR shall bear the costs arising out of dismantling, 
inspection, repair and reassembly.

1.06 FACTORY-APPLIED COATINGS

A. All coatings on all products and equipment shall be intact and free from blemishes and defects.  
Any blemished or defective coatings shall be repaired at the sole expense of the CONTRACTOR 
to ENGINEER�s approval and in conformance with the Contract Documents.

1.07 STORAGE

A. During the interval between the delivery of equipment to the site and installation, all equipment, 
unless otherwise specified, shall be stored in an enclosed space affording protection from 
weather, dust and mechanical damage and providing favorable temperature, humidity and 
ventilation conditions to ensure against equipment deterioration.  Manufacturer's 
recommendations shall be adhered to in addition to these requirements.

B. Equipment and materials to be located outdoors may be stored outdoors if approved by 
ENGINEER and if adequately protected against moisture, condensation, sun, temperature, theft, 
and other outdoor conditions.  Equipment shall be stored at least 6 inches above ground.  
Temporary power shall be provided to energize space heaters or other heat sources for control of 
moisture condensation.  Space heaters or other heat sources shall be energized without 
disturbing the sealed enclosure.

1.08 PROTECTION OF EQUIPMENT AFTER INSTALLATION

A. After installation, all equipment shall be protected from damage from, including but not limited to, 
dust, abrasive particles, debris and dirt generated by the placement, chipping, sandblasting, 
cutting, finishing and grinding of new or existing concrete, terrazzo and metal; and from the 
fumes, particulate matter, and splatter from welding, brazing and painting of new or existing 
piping and equipment.  As a minimum, vacuum cleaning, blowers with filters, protective 
shieldings, and other dust suppression methods will be required at all times to adequately protect 
all equipment.  During concreting, including finishing, all equipment that may be affected by 
cement dust must be completely covered.  During painting operations, all grease fittings and 
similar openings shall be covered to prevent the entry of paint.  Electrical switchgear, unit 
substation, and motor load centers shall not be installed until after all concrete work and 
sandblasting in those areas have been completed and accepted and the ventilation systems 
installed.

B. PVC piping or materials which are to be submerged shall be installed no earlier than 30 days 
prior to being placed into service.

PART 2 PRODUCTS  (NOT USED)

PART 3 EXECUTION  (NOT USED) 

END OF SECTION
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SECTION 01 71 13

MOBILIZATION/DEMOBILIZATION

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Requirements for CONTRACTOR mobilization and demobilization.

1.02 MOBILIZATION

A. Mobilization shall include obtaining necessary permits, moving onto the site all materials and 
equipment, and furnishing and erecting plants, temporary buildings, and other construction 
facilities, as required for the completion of the work.

B. Mobilization shall include but not be limited to the following items:

1. Preliminary submittals required in Section 01 33 00 prior to construction for mobilization.

2. Moving on to the site all equipment required.

3. Installing temporary construction utilities and communications devices.

4. Providing temporary field office facilities to the approval of the ENGINEER.

5. Obtaining all required permits.

6. Obtaining all required bonds and insurance.

7. Posting all OSHA required notices and establishment of safety programs.

1.03 DEMOBILIZATION

A. Demobilization includes, but is not limited to, moving all equipment and surplus materials off the 
site, re-grading and restoring CONTRACTOR's equipment yard(s), final cleanup, and all other 
project closeout items including all items referenced in Specification Section 01 77 00.

B. All submittals required in the Contract Documents for demobilization.

PART 2 PRODUCTS  (NOT USED)

PART 3 EXECUTION  (NOT USED)

END OF SECTION
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SECTION 01 77 00

CONTRACT CLOSEOUT

PART 1 GENERAL

1.01 SCOPE

A. Procedures required for project close out, final cleaning, project record documents, and 
warranties.

1.02 SUBMITTALS

A. Project Record Documents as specified in Section 01 78 39.

B. Product warranties.

C. Records of the equipment procured and installed. 

D. Records of approvals from the Town of Superior.

E. Informational Submittals

1. Submit with application for final payment.

a. Record Documents: As required in General Conditions.

b. Special bonds, Special Guarantees, and Service Agreements.

c. Consent of Surety to Final Payment: As required in General Conditions.

d. Releases or Waivers of Liens and Claims: As required in General Conditions.

e. Releases from Agreements.

f. Final Application for Payment: Submit in accordance with procedures and 
requirements stated in Section 01 29 00, Measurement and Payment.

g. Extra Materials: As required by individual Specification sections.

1.03 RECORD DOCUMENTS

A. Quality Assurance

1. Furnish qualified and experienced person, whose duty and responsibility shall be to 
maintain record documents.

2. Accuracy of Records:

a. Coordinate changes within record documents, making legible and accurate 
entries on each sheet of Drawings and other documents where such entry is 
required to show changes.

b. Purpose of Project record documents is to document factual information 
regarding aspects of the work, both concealed and visible, to enable future 
modification of the work to proceed without lengthy and expensive Site 
measurement, investigation, and examination.
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3. Make entries within 24 hours after receipt of information that a change in the work has 
occurred.

4. Prior to submitting each request for progress payment, request ENGINEER�s review and 
approval of current status of record documents. Failure to properly maintain, update, and 
submit record documents may result in a deferral by ENGINEER to recommend whole or 
any part of CONTRACTOR�s Application for Payment, either partial or final.

1.04 RELEASES FROM AGREEMENTS

A. Furnish OWNER written releases from property owners or public agencies where side 
agreements or special easements have been made, or where CONTRACTOR�s operations have 
not been kept within OWNER�s construction right-of-way or easement.

B. In the event CONTRACTOR is unable to secure written releases:

1. Inform OWNER of the reasons.

2. OWNER or its representatives will examine the Site, OWNER will direct CONTRACTOR 
to complete the work that may be necessary to satisfy terms of the side agreement or 
special easement.

3. If CONTRACTOR refuses to perform this work, OWNR reserves right to have it done by 
separate contract and deduct cost of same from Contract Price, or require 
CONTRACTOR to furnish a satisfactory bond in a sum to cover legal Claims for 
damages.

4. When OWNER is satisfied that the work has been completed in agreement with Contract 
Documents and terms of side agreement or special easement, right is reserved to waive 
requirement for written release if: (i) CONTRACTOR�s failure to obtain such statement is 
due to grantor�s refusal to sign, and this refusal is not based upon any legitimate Claims 
that CONTRACTOR has failed to fulfill terms of side agreement or special easement, or 
(ii) CONTRACTOR is unable to contact or has had undue hardship in contacting grantor.

PART 2 PRODUCTS  (NOT USED)

PART 3 EXECUTION

3.01 MAINTENANCE OF RECORD DOCUMENTS

A. General

1. Promptly following commencement of Contract Times, secure from ENGINEER at no 
cost to CONTRACTOR, one complete set of Contract Documents. Drawings will be full 
size.

2. Label or stamp each record document with title, �RECORD DOCUMENTS,� in neat large 
printed letters.

3. Record information concurrently with construction progress and within 24 hours after 
receipt of information that change has occurred. Do not cover or conceal Work until 
required information is recorded.

B. Preservation
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1. Maintain documents in a clean, dry, legible condition and in good order. Do not use 
record documents for construction purposes.

2. Make documents and Samples available at all times for observation by ENGINEER.

C. Making Entries on Drawings

1. Using erasable colored pencils (not ink or indelible pencil), clearly describe changes by 
graphic lines and notes as required.

a. Color Coding:

1) Green when showing information deleted from Drawings.

2) Red when showing information added to Drawings.

3) Blue and circled in blue to show notes.

2. Date entries.

3. Call attention to entry by �cloud� drawn around area or areas affected.

4. Legibly mark to record actual changes made during construction, including, but not 
limited to:

a. Depths of various elements in relation to finished grade where depth differs from 
that shown.

b. Horizontal and vertical locations of existing and new underground facilities and 
appurtenances, and other underground structures, equipment, or work. Provide 
reference measurements to at least two permanent surface improvements.

c. Location of internal utilities and appurtenances concealed in the construction 
referenced to visible and accessible features of the structure.

d. Locate existing facilities, piping, equipment, and items critical to the interface 
between existing physical conditions or construction and new construction.

e. Changes made by Addenda and Field Orders, Work Change Directive, Change 
Order, and ENGINEER�s written interpretation and clarification using consistent 
symbols for each and showing appropriate document tracking number.

5. Dimensions on Schematic Layouts: Show on record drawings, by dimension, the 
centerline of each run of items such as are described in previous subparagraph above.

a. Clearly identify the item by accurate note such as �cast iron drain,� �galv. water,� 
and the like.

b. Show, by symbol or note, vertical location of item (�under slab,� �in ceiling 
plenum,� �exposed,� and the like).

c. Make identification so descriptive that it may be related reliably to Specifications.

3.02 CLOSEOUT PROCEDURES

A. Post-construction Repairs

1. Repair any facilities damaged during construction.  Repair materials shall match existing 
facilities in quality, function, and appearance.
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B. Final Cleaning

1. At completion of the work or of a part thereof and immediately prior to CONTRACTOR�s 
request for certificate of Substantial Completion; or if no certificate is issued, immediately 
prior to CONTRACTOR�s notice of completion, clean entire Site or parts thereof, as 
applicable.

a. Leave the work and adjacent areas affected in a cleaned condition satisfactory to 
ENGINEER.

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

3. Execute final cleaning prior to final project assessment.  Vacuum and mop all interior 
floors.  Clean interior and exterior glass, surfaces exposed to view; and woodwork.  
Remove temporary labels, stains and foreign substances; polish transparent and glossy 
surfaces, vacuum carpeted and soft surfaces.  Clean stationary equipment and fixtures to 
a sanitary condition with cleaning materials appropriate to the surface and material being 
cleaned.  Replace filters of operating equipment in any new or modified areas.  Clean 
site, sweep paved areas, and rake clean landscaped surfaces.  Remove waste and 
surplus materials, rubbish, and temporary construction facilities from the site.

END OF SECTION



SMD1 ROCK CREEK WWTF OPERATION AND MAINTENANCE INFORMATION
ANAEROBIC ZONES EXPANSION 01 78 23 - 1

SECTION 01 78 23

OPERATION AND MAINTENANCE INFORMATION

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Operation and maintenance (O&M) instructions shall be provided in accordance with this section 
and as required in the technical sections of this project manual.  O&M information shall be 
provided for each maintainable piece of equipment, equipment assembly or subassembly, and 
material provided or modified under this contract.

B. O&M instructions must be submitted and accepted before on-site training may start.

PART 2 PRODUCTS

2.01 TYPES OF INFORMATION REQUIRED

A. General:  O&M information shall contain the names, addresses, and telephone numbers of the 
manufacturer, the nearest representative of the manufacturer, and the nearest supplier of the 
manufacturer's equipment and parts.  In addition, one or more of the following items of 
information shall be provided as applicable.

B. Operating Instructions:  Specific instructions, procedures, and illustrations shall be provided for 
the following phases of operations:

1. Safety Precautions:  List personnel hazards for equipment and list safety precautions for 
all operating conditions.

2. Operator Prestart:  Provide requirements to set up and prepare each system for use.

3. Startup, Shutdown, And Post-Shutdown Procedures:  Provide a control sequence for 
each of these operations.

4. Normal Operations:  Provide control diagrams with data to explain operation and control 
of systems and specific equipment.

5. Emergency Operations:  Provide emergency procedures for equipment malfunctions to 
permit a short period of continued operation or to shut down the equipment to prevent 
further damage to systems and equipment.  Include emergency shutdown instructions for 
fire, explosion, spills, or other foreseeable contingencies.  Provide guidance on 
emergency operations of all utility systems including valve locations and portions of 
systems controlled.

6. Operator Service Requirements:  Provide instructions for services to be performed by the 
operator such as lubrication, adjustments, and inspection.

7. Environmental Conditions:  Provide a list of environmental conditions (temperature, 
humidity, and other relevant data) which are best suited for each product or piece of 
equipment and describe conditions under which equipment should not be allowed to run.

C. Preventive Maintenance:  The following information shall be provided for preventive and 
scheduled maintenance to minimize corrective maintenance and repair:
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1. Provide Lubrication Data

a. A table showing recommended lubricants for specific temperature ranges and 
applications

b. Charts with a schematic diagram of the equipment showing lubrication points, 
recommended types and grades of lubricants, and capacities

c. A lubrication schedule showing service interval frequency

2. Preventive Maintenance Plan and Schedule:  Provide manufacturer's schedule for routine 
preventive maintenance, inspections, tests, and adjustments required to ensure proper 
and economical operation and to minimize corrective maintenance and repair.  Provide 
manufacturer's projection of preventive maintenance manhours on a daily, weekly, 
monthly, and annual basis including craft requirements by type of craft.

D. Corrective Maintenance:  Manufacturer's recommendations shall be provided on procedures and 
instructions for correcting problems and making repairs.

1. Troubleshooting Guides And Diagnostic Techniques:  Provide step-by-step procedures to 
promptly isolate the cause of typical malfunctions.  Describe clearly why the checkout is 
performed and what conditions are to be sought.  Identify tests or inspections and test 
equipment required to determine whether parts and equipment may be reused or require 
replacement.

2. Wiring Diagrams And Control Diagrams:  Wiring diagrams and control diagrams shall be 
point-to-point drawings of wiring and control circuits including factory-field interfaces.  
Provide a complete and accurate depiction of the actual job-specific wiring and control 
work.  On diagrams, number electrical and electronic wiring and pneumatic control tubing 
and the terminals for each type identically to actual installation numbering.

3. Maintenance and Repair Procedures:  Provide instructions and list tools required to 
restore product or equipment to proper condition or operating standards.

4. Removal and Replacement Instructions:  Provide step-by-step procedures and list 
required tools and supplies for removal, replacement, disassembly, and assembly of 
components, assemblies, subassemblies, accessories, and attachments.  Provide 
tolerances, dimensions, settings, and adjustments required.  Instructions shall include a 
combination of test and illustrations.

5. Spare Parts and Supply Lists:  Provide lists of spare parts and supplies required for 
maintenance and repair to ensure continued service or operation without unreasonably 
delays.  Special consideration is required for facilities at remote locations.  List spare 
parts and supplies that have a long lead time to obtain.

6. Corrective Maintenance Manhours:  Provide manufacturer's projection of corrective 
maintenance manhours including craft requirements by type of craft. Corrective 
maintenance that requires participation of the equipment manufacturer shall be identified 
and tabulated separately.

E. Appendices:  The following information shall be provided; include information not specified in the 
preceding paragraphs but pertinent to the maintenance or operation of the product or equipment.

1. Parts Identification:  Provide identification and coverage for all parts of each component, 
assembly, subassembly, and accessory of the end items subject to replacement.  Include 
special hardware requirements, such as requirement to use high-strength bolts and nuts.  
Identify parts by make, model, serial number, and source of supply to allow reordering 
without further identification.  Provide clear and legible illustrations, drawings, and 
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exploded views to enable easy identification of the items.  When illustrations omit the part 
numbers and description, both the illustrations and separate listing shall show the index, 
reference, or key number which will cross-reference the illustrated part to the listed part.  
Parts shown in the listings shall be grouped by components, assemblies, and 
subassemblies.

2. Warranty Information:  List and explain the various warranties and include the servicing 
and technical precautions prescribed by the manufacturers or contract documents to 
keep warranties in force.

3. Personnel Training Requirements:  Provide information available from the manufacturers 
to use in training designated personnel to operate and maintain the equipment and 
systems properly.

4. Testing Equipment and Special Tool Information:  Provide information on test equipment 
required to perform specified tests and on special tools needed for the operation, 
maintenance, and repair of components.

PART 3 EXECUTION

3.01 TRANSMITTAL PROCEDURE

A. Unless otherwise specified, O&M manuals, information, and data shall be transmitted in 
accordance with Section 01 33 00 accompanied by Transmittal Form 01 33 00-C and Equipment 
Record Form 01 33 00-D, all as specified in Section 01 33 00.  The transmittal form shall be used 
as a checklist to ensure the manual is complete.  Only complete sets of O&M instructions will be 
reviewed for acceptance.

B. If manufacturers' standard brochures and manuals are used to describe O&M procedures, such 
brochures and manuals shall be modified to reflect only the model or series of equipment used on 
this project.  Extraneous material shall be crossed out neatly or otherwise annotated or 
eliminated.

C. Electronic copies of the O&M information shall be provided in searchable Adode acrobat format 
(pdf) for review by the ENGINEER.  On approval, three (3) hard copies and one electronic copy of 
the final O&M information shall be provided.  For ease of identification, each manufacturer's 
brochure and manual shall be appropriately labeled with the equipment name and equipment 
number as it appears in the project manual.  The information shall be organized in the binders in 
numerical order by the equipment numbers assigned in the project manual.  The binders shall be 
provided with a table of contents and tab sheets to permit easy location of desired information.

D. One (1) electronic copies of the specified O&M information shall be provided.

1. The O&M manual electronic versions shall include ALL of the information submitted and 
approved in the individual O&M manuals, and organized in the same order as the 
information is presented in the hard copy.  

2. All O&M submittals shall be in searchable Adobe Acrobat format (.pdf file extension).  All 
drawings shall be in AutoCAD release 2018 format (.dwg file extension).

3.02 FIELD CHANGES

A. Following the acceptable installation and operation of an equipment item, the item�s instructions 
and procedures shall be modified and supplemented by the CONTRACTOR to reflect any field 
changes or information requiring field data.
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END OF SECTION



SMD1 ROCK CREEK WWTF RECORD DRAWINGS
ANAEROBIC ZONES EXPANSION 01 78 39 - 1

SECTION 01 78 39

RECORD DRAWINGS

PART 1 GENERAL 

1.01 SCOPE

A. Provide ENGINEER with one neatly and legibly marked set of blueline prints of the contract 
drawings showing the final location of the anaerobic zones, and all related piping, appurtenances, 
and electrical. Marking of the drawings shall be kept current and shall be done at the time the 
material and equipment is installed.  These drawings shall be available to OWNER and 
ENGINEER upon request.

B. Completed record drawings shall be submitted to OWNER prior to and as a condition precedent 
to final acceptance, or in the case of substantially completed portions of the work, issuance of a 
partial completion certificate.

PART 2 PRODUCTS  (NOT USED)

PART 3 EXECUTION  (NOT USED)

END OF SECTION
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SECTION 01 79 00

TRAINING

PART 1 GENERAL

1.01 SCOPE

A. This Specification section contains requirements for training the Owner's personnel in the proper 
operation and maintenance of the equipment and systems installed under this Contract.

1.02 QUALITY ASSURANCE

A. Where specified, provide on-the-job training of Owner's personnel. Training sessions shall be 
conducted by qualified, experienced, factory-trained representatives of the various equipment 
manufacturers.  Training shall include instruction in both operation and maintenance of the 
subject equipment.

1.03 SUBMITTALS

A. The following information shall be submitted in accordance with the provisions of Specification 
Section 01 33 00. The material shall be reviewed and accepted by the Engineer not less than 
three (3) weeks prior to the provision of training.

1. Lessons plans for each training session to be conducted by the manufacturer's 
representatives.  In addition, training manuals, handouts, visual aids, and other reference 
materials shall be included.

2. Subject of each training session, identity and qualifications of individuals to be conducting 
the training, and tentative date, time, and duration of each training session.

3. Following completion of training, submit completed �Manufacturer�s Certificate of 
Instructional Services� included in Part 4 of this Specification section.

PART 2 PRODUCTS

2.01 LESSON PLANS

A. Formal written lesson plans shall be prepared for each training session. Lesson plans shall 
contain an outline of the material to be presented along with a description of visual aids to be 
utilized during the session. Each plan shall contain a time allocation for each subject.

B. Furnish ten (10) copies of necessary training manuals, handouts, visual aids and reference 
materials to the Engineer at least one (1) week prior to each scheduled training session.

C. One complete set of hard-copy originals of the lesson plans, training manuals, handouts, visual 
aids, and reference material suitably bound for proper organization and easy reproduction shall 
be delivered to the Engineer to become the property of the Owner to be used for future training.  
A digital copy of all materials shall also be provided in portable document format (.pdf).

D. Format and Content

1. Each training session shall be comprised of time spent both in the classroom and at the 
specific location of the subject equipment or system.
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2. As a minimum, training sessions shall cover the following subjects for each item of 
equipment or system:

a. Familiarization.

1) Review catalog, parts lists, drawings, etc., which have been previously 
provided for the plant files and in the �Operation and Maintenance 
Manuals.�

2) Present the check-out procedures for the installation of the specific 
equipment items.

3) Demonstrate each item of equipment and each system.

4) Answer questions.

b. Safety.

1) Using material previously provided, review safety references.

2) Discuss proper precautions around equipment.

c. Operation.

1) Review reference literature.

2) Explain all modes of equipment and system operation�operator 
prestart, startup, shutdown, post shutdown, normal operation, and 
emergency operation.

3) Review all operating parameters for specific equipment/system and any 
and all interrelated equipment/systems.

4) Review all associated environmental conditions that could affect 
equipment/ system operation.

5) Check out Owner�s personnel on proper use of the equipment.

d. Preventive maintenance.

1) Review reference material and provide instruction on preventive 
maintenance (PM) procedures including daily, weekly, monthly, 
quarterly, semiannual, annual, and situational jobs.

2) Review craft requirements, tools and special tools, and time required to 
perform jobs.

3) Show how to perform PM jobs.

4) Show Owner�s personnel what to look for as indicators of equipment 
problems.

e. Corrective maintenance.

1) List possible problems.

2) Discuss repairs.

3) Point out special problems.

4) Review needs for various crafts/skills and special tools.

5) Review time requirements.

6) Open up equipment and demonstrate procedures, where practical.



SMD1 ROCK CREEK WWTF TRAINING
ANAEROBIC ZONES EXPANSION 01 79 00 - 3

f. Parts and service.

1) Show how to use previously provided parts lists and procedures for 
ordering parts.

2) Check over spare parts on hand.

3) Make recommendations regarding additional parts that should be 
available.

4) Provide name, address, and telephone numbers of local representatives 
to order parts and to get service and/or emergency help.

g.  �Operation and Maintenance Manuals.�

1) Review any other material included in the �O&M Manuals.�

2) Update material, as required.

PART 3 EXECUTION

3.01 GENERAL

A. Where specified, the Contractor shall conduct training sessions for the Owner�s personnel to 
instruct the staff on the proper operation, care, and maintenance of the equipment and systems 
installed under this Contract.

1. Training shall take place at the Site of the Work and under the conditions specified in the 
following paragraphs.

2. Provide all audio and/or visual equipment needed to present the required training.

3. The O&M Manuals must be submitted and accepted in accordance with Specification 
Section 01 78 23 before on-Site training may start.

3.02 SCHEDULE

A. Training shall be conducted in conjunction with operational testing and commissioning periods as 
specified.

1. Classes shall be scheduled such that classroom sessions are interspersed with field 
instruction in logical sequence.

2. Arrange to have the training conducted on consecutive days, with no more than six (6) 
hours of classes scheduled for any one day.

3. Concurrent classes shall not be allowed.

3.03 CLASSROOM TRAINING

A. As a minimum, classroom equipment training for operations personnel will include the following 
services for each item of equipment and/or system as required in individual Specification 
sections:

1. Using slides and drawings, discuss the equipment�s specific location in the plant and an 
operational overview. Discuss purpose and function of the equipment.  Provide a working 
knowledge of the operating theory of the equipment.

2. Operator prestart, startup, shutdown, post shutdown, normal, and emergency operating 
procedures, including a discussion on system integration and electrical interlocks, if any.
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3. Identify and discuss safety items and procedures.

4. Routine preventive maintenance, including specific details on lubrication and 
maintenance. Required equipment exercise procedures and intervals. Operator 
detection, without test instruments, of specific equipment trouble symptoms. Equipment 
inspection and troubleshooting procedures including the use of applicable test 
instruments and the �pass� and �no pass� test instrument readings. Routine and long-
term calibration procedures.

5. Routine disassembly and assembly of equipment if applicable (as judged by the Owner 
on a case-by-case basis) for purposes such as operator inspection of equipment.

6. Routine records keeping.

B. Additional training services shall be provided, where specifically required in individual 
Specification sections.

3.04 FIELD TRAINING

A. As a minimum, hands-on equipment training for Owner�s operations personnel will include 
identifying location of equipment and reviewing the purpose of piping, valves, and flow options; 
identifying instrumentation including location of primary element, location of instrument readout, 
basic operation, and information interpretation.

B. Discuss, demonstrate, and perform standard operating procedures and round checks.  Discuss 
and perform the preventive maintenance activities and perform startup and shutdown procedures.  
Perform the required equipment exercise procedures.  Perform routine disassembly and 
assembly of equipment if applicable.  Identify and review safety items and perform safety 
procedures, if feasible.

C. Demonstrate preventive maintenance such as lubrication; normal maintenance such as belt, seal, 
and bearing replacement; and up to major repairs such as replacement of major equipment 
part(s) with the use of special tools, bridge cranes, welding jigs, etc.

D. Perform Owner approved practice maintenance and repair job(s), including mechanical and 
electrical adjustments and calibration and troubleshooting equipment problems.

PART 4 FORMS

4.01 TRAINING FORM

A. The following form is to be used for Owner�s training and record purposes. Digital versions of this 
form can be obtained upon request to the Engineer.
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MANUFACTURER'S CERTIFICATE OF INSTRUCTIONAL SERVICES

PROJECT:  

EQUIPMENT:     (Tag No.                    )

CONTRACTOR:  

SPECIFICATION SECTION:  #

ENGINEER:  Dewberry Engineers Inc.

MANUFACTURER�S TRAINING CERTIFICATION:

The undersigned manufacturer certifies that a service technician has instructed the treatment plant 
operating personnel in the proper maintenance and operation of the equipment designated herein, and 
that the training included, but was not limited to the following:

Operation Check List:  

1.            Start-up and operation in accordance with the manufacturer�s O&M instructions.
2.            Shutdown procedure reviewed in accordance with the O&M Manual.
3.            Normal operation procedure reviewed.
4.            Primary sensing elements, vibration, oil level, temperature, filter, pressure, etc.
5.  

Maintenance Check List: 

1.            Described maintenance of this equipment as required by the O&M Manual.
2.            Described lubrication and periodic inspection as recommended by the manufacturer. 
3.            Described preventive maintenance instructions.
4.            Described normal items to be reviewed for wear.
5.            Described special tools required, if any.
6.            Described preventive maintenance instructions.
7.            Safety and safe operation of this equipment as recommended by the Manufacturer.
8.            Trouble-shooting information and instruction.
9.            Hands on training � operation of the equipment by the Owner�s operators.
10.          Review of the training as specified in the Contract Documents.
11.  
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MANUFACTURER:   certifies that conducted 
training is in compliance with the Contract Documents.

Signature: 

Title: Date:  

ENGINEER:  Dewberry confirms the training as presented is in compliance with the Contract Documents.

Engineer Signature: 

Title: Date:   

Engineer Signature: 

Title: Date:   

OWNER:  Town of Superior representative accepts the training as presented by the manufacturer�s 
representative.

Owner Signature: 

Title: Date:  

CONTRACTOR:  certifies that 
training as presented is in compliance with the Contract Documents.

Signature: 

Title: Date:  

END OF SECTION
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SECTION 01 91 13

GENERAL COMMISSIONING REQUIREMENTS

PART 1 GENERAL

1.01 SCOPE

A. This Specification section specifies installation, testing, and commissioning of all mechanical, 
electrical and instrumentation systems.  Testing and commissioning includes delivery acceptance 
tests and inspections, tests and inspections of items as installed, operational testing of completed 
sections of the facility, and commissioning of completed sections of the plant.

1.02 QUALITY ASSURANCE

A. Manufacturers� Operation and Maintenance Instructions

1. The Contractor shall have copies of operating and maintenance instructions from the 
manufacturers of all equipment to be installed, tested, and commissioned.

a. Operating instructions shall include equipment start-up, normal operation, 
shutdown, emergency operation and troubleshooting procedures.

b. Maintenance instructions shall include equipment installation, calibration and 
adjustment, preventive and repair maintenance, lubrication, and troubleshooting 
procedures as well as parts lists.

c. No startup or commissioning shall commence until a manufacturer�s 
representative has visually inspected the installation, verified his approval of the 
installation by reviewing lubrication, filtration, and adjustment of all components.  
The manufacturer�s representative must then start the equipment to assure it 
meets all of the manufacturer�s recommendations, sign the provided compliance 
sheet, and inform the Engineer the equipment is ready for testing, training, and 
commissioning.

2. Related information shall be assembled for this Project in accordance with Specification 
Section 01 78 23.

B. Installation

1. All mechanical, electrical, and instrumentation equipment shall be installed in conformity 
with the details shown and specified in the Contract Documents and with the 
manufacturer�s requirements.

C. Testing

1. All materials, equipment, and Work provided and/or installed as a part of this Contract 
shall be tested and inspected to demonstrate compliance with the Contract requirements.  
The Work shall include the equipment supplied by others but installed and/or connected 
by the Contractor. For the purpose of this Specification section, equipment shall mean 
any mechanical, electrical, instrumentation, or other device with one or more moving 
parts or device requiring an electrical, pneumatic or hydraulic connection.

2. Installed piping leakage tests and other piping tests shall be as specified in the 
Specification sections included in Division 33.
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3. No tests specified herein shall be conducted until the item/system to be tested has been 
inspected and approval for the application of such test has been given by the Engineer.

4. Tests and inspections, unless otherwise specified or accepted, shall be in accordance 
with the recognized standards of the industry.

5. The Contractor shall see that scheduling and performance of all tests are coordinated 
with involved Subcontractors and Suppliers and other involved contractors.

6. The form of evidence of satisfactory fulfillment of requirements for delivery acceptance 
tests and inspections and tests and inspections of items installed shall be at the 
discretion of the Engineer, either by tests and inspections carried out in their presence or 
by their favorable acknowledgment of certificates or reports of tests and inspections 
carried out by others.  Provide forms which indicate all test information, including 
specified operational parameters that are acceptable in content to the Engineer.

1.03 SUBMITTALS

A. The following information shall be submitted in accordance with the provisions of Specification 
Section 01 33 00:

1. A complete description of the Contractor�s plan for documenting the results from the test 
program in conformance with the requirements of this Specification section, including:

a. Proposed plan for documenting the calibration of all test instruments.

b. Proposed plan for calibration of all instrument systems, including flow meters; 
level sensors; and pressure, weight, and analysis systems.

c. Sample forms for documenting the results of field pressure and performance 
tests and all other test forms required herein.

2. Pre-operational check-out procedures reviewed and approved by the respective 
equipment manufacturers.

3. Detailed testing plans, setting forth step-by-step descriptions of the procedures proposed 
by the Contractor for the systematic testing of all equipment and systems installed under 
this Contract.

4. A schedule and subsequent updates, presenting the Contractor's plan for testing the 
equipment and systems installed under this Contract. The schedule shall establish the 
expected time period (calendar dates) when the Contractor plans to commence 
operational testing of the completed systems, along with a description of the temporary 
systems and installations planned to allow operational testing to take place.  This 
schedule must be received at least four (4) weeks before testing begins.

5. Completed test forms shall be provided for each item of mechanical, electrical, and 
instrumentation equipment provided or installed under this Contract and shall contain 
provisions for recording relevant performance data for original testing and not less than 
three retests.  Separate sections shall be provided to record values for the preparation 
checkout and initials of representatives of the equipment manufacturers, the Contractor, 
and the Engineer.

6. Completed Certificate of Installation, Inspection and Start-Up Services for each 
equipment installation.



SMD1 ROCK CREEK WWTF GENERAL COMMISSIONING REQUIREMENTS
ANAEROBIC ZONES EXPANSION 01 91 13 - 3

PART 2 PRODUCTS

2.01 MATERIALS

A. Gages, Meters, Recorders, and Monitors

1. Provide gages, meters, recorders, and monitors as required by the Contract Documents 
and as required by the Engineer to supplement or augment the instrumentation system(s) 
provided under this Contract to properly demonstrate that all equipment satisfies the 
requirements of the Project Manual.

a. All devices employed for the purpose of measuring the performance of the 
facility�s equipment and systems shall be specifically selected to provide a level 
of precision and accuracy consistent with the variables to be monitored.

b. All instruments shall be recently calibrated, and the Contractor shall be prepared 
at all times to demonstrate, through recalibration, the certainty of instruments 
employed for testing purposes.  Calibration procedures shall be in accordance 
with applicable standards of ASTM, ISA, and IEEE.

2. The adequacy of all gages, meters, recorders, and monitors shall be subject to review of 
the Engineer.

B. Records

1. Provide test forms for all installed and operational testing for each item of mechanical, 
electrical, and instrumentation equipment provided or installed under this Contract. 
Separate sections shall be provided to record values for the preparation checkout and 
initials of representatives of the equipment manufacturers, the Contractor, and the 
Engineer.

2. The Contractor shall maintain a master file of all equipment test forms, which shall be 
available for inspection by the Engineer.  Upon completion of testing, the Contractor shall 
furnish the Engineer with the original and two copies of the test form for each equipment 
item.

2.02 METHODS

A. Installation

1. All equipment shall be installed by workers properly skilled in the trades and professions 
required to assure first-class workmanship.  Where required by detailed Specifications or 
manufacturer requirements, installation of specific equipment item(s) shall be 
accomplished under the supervision of factory-trained installation specialists furnished by 
the equipment manufacturer(s). The Contractor shall be prepared to document the skills 
and training of all workers engaged in the installation of all equipment furnished either by 
the Contractor or the Owner.

B. Testing

1. Testing shall proceed on a step-by-step basis in accordance with the Contractor�s written 
testing procedures.

a. Test all equipment, systems, structures, and the complete facility as a unit in an 
orderly, systematic manner.

b. Each individual step in the procedures shall be witnessed by a representative of 
the Engineer.
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2. During the facility operational testing period, all equipment and systems shall be 
operated, to the greatest extent practicable, at conditions which represent the full range 
of operating parameters as defined by the Project Manual.

PART 3 EXECUTION

3.01 NOTIFICATION

A. The Contractor shall notify the Engineer not less than 14 days prior to the date that the equipment 
and/or other materials or portions of the Work will be ready for inspection and testing.

3.02 ACCEPTANCE TESTS AND INSPECTIONS

A. Acceptance tests and inspections shall be performed by the Engineer of all items delivered at the 
Site or to any authorized place of storage to confirm that such items are of the specified quality 
and workmanship.  Should the Engineer find, in their opinion, indication of damage or deficient 
quality of workmanship, the Contractor shall provide the necessary documentation or conduct 
such tests deemed necessary by the Engineer to demonstrate compliance with the Contract 
Documents.

B. Tests of items at the place of manufacture during and/or on completion of manufacture shall be 
conducted.

1. Tests shall comprise of material tests, hydraulic pressure tests, electric and 
instrumentation subsystem tests, performance and operating tests and inspections in 
accordance with the relevant standards of the industry and more particularly as detailed 
in individual clauses of the Specifications.

2. Results of tests shall satisfy the Engineer that the items tested and inspected comply with 
the requirements of the Contract Documents.

3.03 INSTALLED TESTS AND INSPECTIONS:

A. General

1. All equipment installed by the Contractor shall be tested to the satisfaction of the 
Engineer before any facility is put into operation.

2. Tests shall be made to determine whether the equipment has been properly assembled, 
aligned, adjusted, and connected.

3. Any changes, adjustments or replacements required to make the equipment operate as 
specified shall be carried out by the Contractor as part of the Work.

4. Contractor will not be allowed to start up equipment or systems until the final Operation 
and Maintenance Manuals (O&M Manuals) have been received in accordance with 
Specification Section 01 78 23.

5. Provide temporary heating, ventilating, and air conditioning, utilities, supplies, labor and 
Work for the areas requiring these services.  Temporary facilities shall be maintained by 
the Contractor until permanent systems are in service.

B. Start-Up Plan

1. The procedures shall be divided into three distinct stages; preparation checkout, initial 
operation, and plant operational tests.
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2. Testing procedures shall be designed to duplicate, as nearly as possible, all conditions of 
operation and shall be carefully selected to ensure that the equipment is not damaged.

3. Once the testing procedures have been reviewed by the Engineer, the Contractor shall 
produce checkout, alignment, adjustment, and calibration signoff forms for each item of 
equipment to be used in the field by the Contractor, Engineer jointly to ensure that each 
item of electrical and mechanical equipment has been properly installed and tested.

C. Preparation Checkout

1. The procedures shall provide a logical, step-wise sequence to ensure that all equipment 
has been properly serviced, aligned, connected, calibrated, and adjusted prior to 
operation.

2. Preparation checkout procedures shall include, but not necessarily be limited to:

a. Electrical and instrumentation system testing as specified in Specification 
sections included in Divisions 26 and 40.

b. Piping system pressure testing and cleaning as specified in Specification 
sections included in Division 33.

c. Alignment of equipment.

d. Preparation lubrication.

D. Initial Operation

1. Once all affected equipment has been subjected to the required preparation checkout 
procedures and the Engineer has witnessed the checkout and has not found deficiencies 
in that portion of the Work, individual systems may be started and operated under 
simulated operating conditions.

a. Nonpotable water shall be employed for the testing of all liquid systems except 
gaseous, oil or chemical systems.

b. Test media for these systems shall either be the intended fluid or a compatible 
substitute.

c. The equipment shall be operated for a sufficient period of time to determine 
machine operating characteristics including temperatures and vibration; to 
observe performance characteristics; and to permit initial adjustment of operating 
controls.

d. When testing requires the availability of auxiliary systems such as electrical 
power, flushing or cooling water or control air that have not yet been placed in 
service, provide acceptable substitute sources capable of meeting the 
requirements of the machine, device, or system.

e. Disposal methods for test media shall be subject to review by the Engineer.

2. Test results shall be within the specified tolerances.

a. If tolerances have not been specified, test results shall conform to tolerances 
established by the equipment manufacturer or recognized industry practice.

b. Where the results of any installed test fails to comply with the Contract 
requirements for such test, then such repeat testing as may be necessary to 
achieve the Contract requirements shall be made at the expense of the 
Contractor.

c. In case of any doubt, dispute, or difference of opinion regarding test results, test 
methods, or test equipment, the Engineer may order the test to be repeated.
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1) If the repeat testing, using such modified methods or equipment as the 
Engineer may require, substantially confirms the previous test results, 
then all costs in connection with the repeat testing will be paid by the 
Owner.

3. Once initial operation has been completed, all machines shall be rechecked for proper 
alignment, realigned, if necessary, and doweled in place.

a. All equipment shall be checked for loose connections, unusual movement, or 
other indications of improper operating characteristics.

b. Any deficiencies shall be corrected to the satisfaction of the Engineer.

c. All machines or devices which exhibit unusual or unacceptable operating 
characteristics shall be disassembled, inspected, and then repaired.

d. Equipment that cannot be acceptably repaired shall be removed from the Site 
and replaced.

4. If any portion of the Work should fail to fulfill the Contract requirements during testing and 
adjustments or alterations are made, or if any portion of the Work is renewed or replaced, 
tests on that portion, together with all other affected portions of the Work, shall be 
repeated within a reasonable time in accordance with the specified conditions.

E. Operational Testing

1. After completion of all initial testing and the Engineer concurs that all equipment complies 
with the requirements of the Specifications, the Contractor shall fill all process systems 
and units with the specified fluid.

a. Process systems and units include all materials and equipment constructed or 
installed in the Contract, including Owner-provided equipment.

2. Upon completion of the filling operations, operate the completed systems and 
subsystems as a complete facility at various loading conditions, as directed by the 
Engineer.

3. All process units and systems shall be brought to full operating conditions, including 
temperature, pressure, and flow.

4. The duration of the operational test shall be at least three (3) days.

a. Each test day the complete facility shall be operated for at least eight (8) 
continuous hours.

b. During the three (3)-day period, the Contractor shall demonstrate the operation of 
all equipment and all systems installed under this Contract.

5. If operational testing is stopped for any reason related to the temporary testing systems, 
or the facilities or equipment furnished under this Contract, the operational testing 
program shall be repeated until the specified continuous period has been accomplished 
without interruption.

6. Once a system or subsystem has successfully completed the three (3)-day test period in 
the opinion of the Engineer, the Engineer shall issue a certificate of Partial Substantial 
Completion for the system or subsystem. 

7. All costs for water, fuel, power, and chemical required during this plant operational test 
shall be borne by the Owner.  The Contractor shall obtain nonpotable or potable water 
required to complete tests and inspections from the Owner. Arrangements shall be made 
through the Engineer.
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3.04 OPERATIONAL INSTRUCTION

A. During the testing of equipment, provide experienced factory-trained manufacturer�s 
representatives of the various equipment items, or other qualified persons to instruct the Owner�s 
personnel in the operations and care thereof.  Training shall be in accordance with the 
requirements of Specification Section 01 79 00.

3.05 COMMISSIONING

A. General

1. After completing operational testing and certification of all systems and subsystems as 
Partially Substantially Complete, commissioning will begin. The facility or portion thereof 
shall be fully operational and performing all functions as specified.

2. The commissioning period for all systems shall be 14 days and commence following the 
certification of Partial Substantial Completion of all portions of the facility.

3. Contractor shall remove all temporary piping or other temporary facilities that may have 
been in use during the operational testing.

4. Contractor shall bear the costs of all necessary repairs or replacements, including labor 
and materials, required to keep operational the portion of the plant being commissioned.

B. During the commissioning period, the Contractor shall provide on-call personnel including 
equipment manufacturer service representatives available 24 hours per day, seven (7) days per 
week for troubleshooting or emergency repair and maintenance of equipment.

1. On-call personnel assigned for troubleshooting, repair, or maintenance of equipment 
shall respond as soon as possible and in no case longer than 8 hours after notification to 
the Contractor.

2. On-call personnel shall be familiar with the facility equipment and operations and shall be 
acceptable to the Engineer.

3. In response to a request from the Engineer or Owner, on-call personnel shall be present 
at the Site for whatever period of time is required at whatever time of day necessary to 
restore normal operation of equipment.

C. During the commissioning period, the Owner shall:

1. Provide Owner�s operations and maintenance personnel who will be responsible for 
operation of the plant or portion of the plant being operated during this commissioning 
period.

2. Be responsible for all normal operational costs.

D. At the end of the commissioning period and when all corrections required by the Engineer to 
assure a reliable and operational facility are complete, the Engineer shall issue a Certificate of 
Substantial Completion for the facility as a whole.

PART 4 FORMS

4.01 INSPECTION AND COMMISSIONING FORMS

A. The following form is to be use for procedurally conducting inspections and commissioning, and 
for documentation purposes.
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1. Certificate of Installation, Inspection and Start-Up Services to be used to document 
completing operational testing, certification, and commissioning for each item of 
mechanical, electrical, and instrumentation equipment provided or installed under this 
Contract.

B. A digital version of these forms can be obtained upon request to the Engineer.
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CERTIFICATE of INSTALLATION, INSPECTION and START-UP SERVICES
Page 1 of 3

PROJECT:  

EQUIPMENT:   (Tag No.                   )

SPECIFICATION SECTION:  # 

CONTRACTOR:  

OWNER:  Town of Superior     

ENGINEER:  Dewberry Engineers Inc

MANUFACTURER�S EQUIPMENT CERTIFICATION

The undersigned manufacturer of the equipment item described above hereby certifies that the 
representative whose signature appears below has checked the installation of the equipment and that the 
equipment as specified in the Project Manual, has been provided in accordance with the manufacturer�s 
recommendations and that the trial operation of the equipment item has been satisfactory.

Comments:  

Manufacturer: 

Authorized Representative (printed name) 

Title 

Signature _________________________________ Date ___________

Contractor: 

Authorized Representative (printed name) 

Title 

Signature _________________________________ Date ___________



SMD1 ROCK CREEK WWTF GENERAL COMMISSIONING REQUIREMENTS
ANAEROBIC ZONES EXPANSION 01 91 13 - 10

CERTIFICATE of INSTALLATION, INSPECTION and START-UP SERVICES
Page 2 of 3

PRE-OPERATION SYSTEM READINESS CHECK-OFF

PROJECT:  Date 

EQUIPMENT:  (Tag No.                       )

1. The equipment is installed in accordance with the
manufacturer's recommendations, approved Shop
Drawings and Contract Documents.  _______    _______    _______    _______

2. The equipment has been lubricated, and operated
meeting the start-up criteria of the manufacturer.  _______    _______    _______    _______

3. Nothing in the installation voids any warranty  _______    _______    _______    _______

4. The equipment has been operated in the presence
of the Engineer.  _______    _______    _______    _______

5. The equipment, as installed, is ready to be 
operated by others.  _______    _______    _______    _______

6. The manufacturer's start-up report is completed.  _______    _______    _______    _______

7. The equipment is ready for Start-up and Training.  _______    _______    _______    _______

8. The primary sensing elements are operational.  _______    _______    _______    _______

9. ____________________________________  _______    _______    _______    _______

10. ____________________________________  _______    _______    _______    _______
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CERTIFICATE of INSTALLATION, INSPECTION and START-UP SERVICES
Page 3 of 3

START-UP SERVICES

PROJECT:  Date 

EQUIPMENT:         (Tag No.                )

1. The equipment pre-operation system readiness
check-off has been conducted in accordance with
the manufacturer's recommendations.  _______    _______    _______    _______

2. The equipment has been started up in the presence
of the Engineer.  _______    _______    _______    _______

3. The manufacturer�s start-up report is completed
and attached to this certification form.  _______    _______    _______    _______

4. The equipment has been successfully started up
and is ready to be operated by others.  _______    _______    _______    _______

END OF SECTION
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SECTION 02 42 00

RESTORATION AND CLEAN-UP

PART 1 GENERAL

1.01 DESCRIPTION

A. This section specifies site restoration and clean-up that consists of construction and debris 
removal, site finishing, road clean-up during construction, and dust prevention.

B. In the event of failure of the CONTRACTOR to complete work, correct deficiencies, or clean up a 
project site within a reasonable time period, the OWNER has the right to draw upon the 
performance guarantee.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION

3.01 SITE RESTORATION AND CLEAN-UP

A. The grade and condition of all unsurfaced areas shall be restored to a condition equal to or better 
than the grade and condition immediately prior to construction, unless otherwise shown in the 
approved plans and to the satisfaction of the OWNER. 

B. Stockpile excavated materials causing the least damage to adjacent grassed areas, driveways, or 
fences regardless of whether these are on private property or public rights-of-way. Remove 
excavated materials from grassed and planted areas. Leave these surfaces in a condition 
equivalent to their original condition.

C. Reopen existing drainage ditches and culverts and restore grade and natural drainage as soon as 
possible after disturbance. Restore culverts broken or damaged to original or better condition and 
location.

D. Re-grade, rake, and drag disturbed areas free from rocks, gravel, clay or any other foreign 
material and in their original condition. Remove temporary structures, temporary fencing, rubbish, 
and waste materials. Grade disturbed areas to blend in with the abutting undisturbed property. 
The finished surface shall be free-draining and free from holes, ruts, rough spots, or other 
detrimental surface features.

E. Restore and clean-up work site not more than 90 days following completion of major construction 
activities.

3.02 ROAD CLEAN-UP DURING CONSTRUCTION

A. All pavement and concrete flatwork shall be restored or replaced to a condition equal to or better 
than before the work began and to the satisfaction of the OWNER.

3.03 DUST PREVENTION

A. The CONTRACTOR shall take all necessary steps to control dust that arises from operations 
connected with the work. When ordered by the OWNER, the CONTRACTOR shall dust control 
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the construction area by sprinkling the site with water, by constructing windrows, applying soil 
binders, or as otherwise directed by the OWNER.

END OF SECTION
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SECTION 03 00 55

ADHESIVE BONDING OF REINFORCEMENT AND ALL THREAD RODS IN CONCRETE

PART 1 GENERAL

1.01 SCOPE

A. This section covers bonding reinforcing bars and all thread rods in concrete using epoxy 
adhesive. 

1.02 QUALITY ASSURANCE

A. References

1. The publications referred to hereinafter form a part of this specification to the extent 
referenced. The publications are referred to in the text by the basic designation only. The 
latest edition of referenced publications in effect at the time of the bid shall govern. In 
case of conflict between the requirements of this section and the listed standards, the 
requirements of this section shall prevail.

a. International Code Council � Evaluation Service, Inc. (ICC-ES):

1) AC308 Acceptance Criteria for Post-Installed Adhesive Anchors in 
Concrete Elements  

b. ASTM International:

1) C881 Standard Specification for Epoxy Resin Base Bonding System 
for Concrete  

c. Society for Protective Coatings (SSPC):

1) SP-1 Surface Preparation Standards � Solvent Cleaning   

B. Definitions 

1. Evaluations Report: Report prepared by ICC-ES, the documents testing and review of the 
adhesive product to confirm that it conforms to the requirements of ICC-ES AC58.

1.03 SUBMITTALS

A. The Contractor shall submit the information below in accordance with Section 01 33 00, Submittal 
Procedures.  

1. Product Data

a. Submit technical data for adhesives, including:

1) Independent testing laboratory results indicating allowable loads in 
tension and shear for masonry walls of the types shown on the 
Drawings, with load modification factors for temperature, spacing, edge 
distance and other variables. 

2) Handling and storage instructions.

3) Installation instructions.

b. Quality control submittals:
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1) Special inspections: Detailed instructions for special inspection to comply 
with the California Building Code. 

2) Evaluation report confirming that the product complies with the 
requirements of ICC-ES AC308. 

1.04 DELIVERY AND HANDLING

A. Store and protect as follows, unless manufacturer has stricter requirements. 

1. Store adhesive components on pallets of shelving in a covered-storage area protected 
from weather. 

2. Control temperature to maintain storage within manufacturer's recommended 
temperature range.

a. If products are stored at temperatures outside manufacturer's recommended 
temperature range, test components prior to use by methods acceptable to the 
Engineer to determine if the products still meet specified requirements.

3. Dispose of products that have passed their expiration date.

1.05 PROJECT CONDITIONS

A. Seismic design category as shown on the Drawings. 

PART 2 PRODUCTS

2.01 MATERIALS

A. Adhesive system 

1. Adhesive shall have a current Evaluation Report showing compliance with ICC-ES 
AC308 for use in cracked concrete and for seismic design categories as shown on the 
Drawings.

2. Materials

a. In accordance with ASTM C 881, Type IV, Grade 3, Class B or C depending on 
site conditions.

b. 2-component, 100 percent solids, insensitive to moisture.  

c. Cure temperature, pot life, and workability: compatible with the required use and 
the environmental conditions.

B. Packaging 

1. Furnished in side-by-side cartridges with resin and hardener components isolated until 
mixing through manufacture�s static mixing nozzle. Nozzle designed to thoroughly blend 
the components for injection from the nozzle directly into prepared hole.

2. Container markings that include manufacture�s name, product name, batch number, mix 
ratio by volume, product expiration date, ANSI hazard classification, and appropriate 
ANSI handling precautions.  

C. Manufactures 
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1. One of the following or equal:

a. Hilti, Inc.: RE � 500 V3 Adhesive Anchor System. 

b. Simpson Strong-Tie Company, Inc.: SET-XP. 

D. All Thread Rods

1. As specified in Section 05100, Structural and Miscellaneous Metals.

E. Reinforcing Steel

1. As specified in Section 03200, CONCRETE REINFORCEMENT.

PART 3 EXECUTION

3.01 GENERAL

A. Provide epoxy adhesive packaged that is disposable, self-contained cartridge system capable of 
dispensing both epoxy components in the proper mixing ratio, and fit into a manually or 
pneumatically operated caulking gun. Dispense components through a mixing nozzle that 
thoroughly mixes components. 

3.02 HOLE SIZING AND INSTALLATION

A. Drilling Holes 

1. Determine location of reinforcing bars or other obstructions with a non-destructive 
indicator device, and mark locations on surface of concrete. Do not damage or cut 
existing reinforcing bars, electrical conduits, or other items embedded in the existing 
concrete without approval by Engineer. 

B. Hole drilling equipment 

1. Electric or pneumatic rotary impact type with medium or light impact. Drill bits to be 
Carbide tipped in accordance with ANSI B212-15 unless otherwise recommended by the 
manufacture or required as a �condition of use� in the ICC Evaluation Report submitted. 
Hollow drill bits with flushing air systems are preferred. Air supplied to hollow drill bits 
shall be free of oil, water, or other contaminants that will reduce the bond. Where edge 
distance are less than 2 inches, use lighter impact equipment to prevent microcracking 
and concrete spalling during drilling process. 

2. Hole diameter to be the reinforcing bar diameters or all thread rod diameter plus 1/8 inch. 

C. Obstructions in drill path

1. If an existing reinforcing bar or other obstruction is hit while drilling hole, stop drilling hole 
and fill the hole with drypack mortar. Relocate the hole to miss the obstruction and drill 
another hole. Repeat the above until the hole has been drilled to the required depth. 

2. Avoid drilling an excessive number of holes in an area of a structural member, which 
would excessively weaken the structural member and endanger the stability of the 
structure. Drypack holes which hit obstructions and allow drypack to reach strength equal 
to the existing concrete before drilling adjacent holes. Epoxy grout may be substitute for 
drypack with acceptable to engineer. 
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3. Install reinforcing bars and all thread rods to depth, spacings, and locations as indicated 
on the Drawings. Do not install epoxy bonded all-thread rods or reinforcing bars in 
overhead applications.  

3.03 INSTALLATION

A. Cleaning holes 

1. Insert long air nozzle into hole and blow out loose dust. Use Compressed air that is free 
of oil, water or other contaminants that will reduce the bond. Use a stiff brush to brush 
hole to dislodge compacted drilling dust, then use compressed air again. The final hole 
shall be clean and dry before installation.

B. Cleaning reinforcement and all thread rods 

1. Solvent clean reinforcing bar and all thread rods over the embedment length in 
accordance  with SSPC SP-1 Solvent Cleaning. Provide an oil and grease free surface to 
promote bonding of adhesive to steel. Clean reinforcing bars and all thread rods over 
embedment length to bare metal. The reinforcing bars and all thread rods shall be free 
oil, grease, paint, dirt, mill scale, rust or other coatings that will reduce the bond.

C. Filling hole with epoxy  

1. Fill hole with epoxy before inserting the reinforcing bar or all thread rod. Fill hole with 
epoxy starting from bottom of hole. Fill hole without creating air voids. Fill hole with 
sufficient epoxy so that excess epoxy is extruded out of the hole when the reinforcing bar 
or all thread rod is inserted into the hole. Prior to installing epoxy, installer shall be trained 
by manufactures representative.  

END OF SECTION
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SECTION 03 10 00

CONCRETE FORMWORK

PART 1 GENERAL

1.01 SCOPE

A. This section specifies the work necessary to furnish, place, and remove all formwork for cast-in-
place concrete.

1.02 QUALITY ASSURANCE

A. References

1. The publications referred to hereinafter form a part of this specification to the extent 
referenced. The publications are referred to in the text by the basic designation only. The 
latest edition of the referenced publications in effect at the time of bid shall govern. In 
case of conflict between the requirements of this section and the listed standards, the 
requirements of this section shall prevail.

2. American Concrete Institute (ACI) publications:

a. ACI-347 Recommended Practice for Concrete Formwork

3. International Conference of Building Officials (ICBO) Publications:

a. 2013 CBC California Building Code, 2013 Edition

4. U.S. Project Standard (PS) Publications:

a. PS-1 Product Standard for Construction and Industrial Plywood

B. Regulatory Requirements

1. The Contractor shall comply fully with the requirements of Section 1717 of the 
Construction Safety Orders, State of California, Department of Industrial Relations, 
regarding the design of concrete forms, falsework and shoring, and the inspection of 
same prior to placement of concrete. Where the said section 1717 requires the services 
of a civil engineer registered in the State of California to approve design calculations and 
working plans of the falsework or shoring system, or to inspect such system prior to 
placement of concrete, the Contractor shall employ a registered civil engineer for these 
purposes, and all costs therefore shall be included in the price named in the Contract for 
completion of the work as set forth in the Contract Documents.

2. Except as modified by the requirements specified herein and/or the details on the plans, 
concrete formwork shall conform to the California Building Code (CBC), Chapter 19, 
�Concrete�, Referenced Edition, and the American Concrete Institute � 347 (ACI-347), 
Recommended Practice for Concrete Formwork.

1.03 SUBMITTALS

A. Submittals shall be in accordance with Section 01 33 00. The Contractor shall submit mill 
affidavits stating the grade and physical properties of form materials before the materials are 
delivered to the site. The affidavits shall demonstrate that the materials and procedures comply 
with the specifications of this section.

1. Information on proposed forming system:
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a. Submit in such detail as the Engineer may require to assure that the intent of the 
Specifications herein can be complied with for the proposed concrete forms. 

b. Alternate combinations of plywood thickness and stud spacing may be submitted. 

2. Form release agent. 

PART 2 PRODUCTS

2.01 MATERIALS

A. Forms for Exposed Finish Concrete

1. Unless otherwise indicated, construct formwork for exposed concrete surfaces with 
plywood, metal, metal-framed plywood faced, or other acceptable panel-type materials, to 
provide continuous, straight, smooth, exposed surfaces. Furnish in largest practicable 
sizes to minimize number of joints and to conform to joint system shown on plans. 
Provide form material with sufficient thickness to withstand pressure of newly-placed 
concrete without bow or deflection.

2. Use plywood complying with U.S. Product Standard PS-1 "B-B (Concrete Form) 
Plywood", Class I, Exterior Grade or better, mill-oiled and edge-sealed, with each piece 
bearing legible inspection trademark. Use full size 4-foot by 8-foot plywood sheets, 
except where smaller pieces are able to cover the entire area. 

3. Studs and wales shall be a minimum 2-inch by 4-inch lumber and contain no loose knots 
and be free of warps, cups, and bows. 

B. Forms for Unexposed Finish Concrete

1. Form concrete surfaces which will be unexposed in finished structure with plywood, 
lumber, metal, or other acceptable material as determined by the Construction 
Representative. Provide lumber dressed on at least 2 edges and one side for tight fit.

C. Form Ties

1. Provide factory-fabricated, adjustable-length, removable or snap-off metal form ties, 
designed to prevent deflection, and to prevent spalling concrete surfaces upon removal.

2. Provide ties so that portion remaining within concrete after removal of exterior parts is at 
least 1-1/2 inch from the outer concrete surface. Provide form ties which will leave a hole 
not larger than 1 in. diameter in the concrete surface. Provide neoprene waterseal 
washer that is located near the center of the concrete. Correctly size the neoprene plugs 
for taper tie holes, such that after they are driven, plugs are to be located in the center 
third of the wall thickness.

D. Incidentals

1. External angles:

a. Where not otherwise indicated on the Drawings, provide ¾-inch bevel, formed by 
true dimensioned wood or solid plastic chamfer strip on walkways, slabs walls 
beams, columns, and openings. 

b. At expansion joints, provide ¼-inch bevel formed by true dimensioned wood or 
solid plastic chamfer strip.  
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E. Form Release Agent 

1. Provide commercial formulation formcoating compounds that will not bond with, stain, nor 
adversely affect concrete surfaces, and will not impair subsequent treatments of concrete 
surfaces.

PART 3 EXECUTION

3.01 INSTALLATION OF FORMS

A. General

1. Design, erect, support, brace and maintain formwork to support vertical and lateral loads 
that might be applied until such loads can be supported by concrete structure. Construct 
formwork so concrete members and structures are of correct size, shape, alignment, 
elevation, and position.

2. Design formwork to be readily removable without impact, shock, or damage to cast-in-
place concrete surfaces and adjacent materials.

3. Construct forms in compliance with ACI 347, to sizes, shapes, lines and dimensions 
shown, and to obtain accurate alignment, location, grades, level and plumb work in 
finished structures. Provide for openings, offsets, sinkages, keyways, recesses, 
moldings, rustications, reglets, chamfers, blocking, screeds, bulkheads, anchorages and 
inserts, and other features required in work. Use selected materials to obtain required 
finishes. Solidly butt joints and provide back-up at joints to prevent leakage of cement 
paste.

4. Fabricate forms for easy removal without hammering or prying against concrete surfaces. 
Provide crush plates or wrecking plates where stripping may damage cast concrete 
surfaces. Provide top forms for inclined surfaces where slope is too steep to place 
concrete with bottom forms only. Kerf wood inserts for forming keyways, reglets, 
recesses, and the like, to prevent swelling and for easy removal.

5. Provide temporary openings where interior area of formwork is inaccessible for cleanout, 
for inspection before concrete placement, and for placement of concrete. Securely brace 
temporary openings and set tightly to forms to prevent loss of concrete mortar. Locate 
temporary openings on forms at inconspicuous locations.

6. Chamfer all exposed corners and edges with 3/4 inch chamfers unless otherwise noted 
on the plans, using wood, metal, PVC or rubber chamfer strips fabricated to produce 
uniform smooth lines and tight edge joints. Fillets are not required unless otherwise noted 
on the drawings.

B. Exposed Surface Form Tolerances

1. Forms for exposed concrete surfaces shall be designed and constructed so that the 
formed surface of the concrete does not undulate excessively in any direction between 
studs, joists, form stiffeners, form fasteners, or wales. Undulations exceeding either 3/32 
in. or 1/270 of the center to center distance between studs, joists, form stiffeners, form 
fasteners or wales will be considered to be excessive. Should any form or forming 
system, even though previously approved for use, produce a concrete surface with 
excessive undulations, its use shall be discontinued until modifications satisfactory to the 
Construction Representative have been made. Portions of concrete structures with 
surface undulations in excess of the limits herein may be rejected by the Construction 
Representative.
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C. Form Ties

1. Install factory-fabricated, adjustable-length, removable or snapoff metal form ties, 
designed and spaced to prevent form deflection, and to prevent spalling concrete 
surfaces upon removal.

D. Provisions for Other Trades

1. Provide openings in concrete formwork to accommodate work of other trades. Determine 
size and location of openings, recesses and chases from trades providing such items. 
Accurately place and securely support items built into forms.

E. Cleaning and Tightening

1. Thoroughly clean forms and adjacent surfaces to receive concrete. Remove chips, wood, 
sawdust, dirt, or other debris just before concrete is placed. Retighten forms and bracing 
after concrete placement if required to eliminate mortar leaks and maintain proper 
alignment.

3.02 PREPARATION OF FORM SURFACES

1. Coat contact surfaces of forms with a form-coating compound before reinforcement is 
placed.

2. Thin form-coating compounds only with thinning agent of type, and in amount, and under 
conditions of form-coating compound manufacturer's directions. Do not allow excess 
form-coating material to accumulate in forms or to come into contact with concrete 
surfaces against which fresh concrete will be placed. Apply in compliance with 
manufacturer's instructions.

3. Coat steel forms with a non-staining, rust-preventative form oil or otherwise protect 
against rusting. Rust-stained steel formwork is not acceptable.

3.03 REMOVAL OF FORMS

A. Formwork not supporting weight of concrete, such as sides of beams, walls, columns, and similar 
parts of the work, may be removed after cumulatively curing at not less than 100°F for 24 hours 
after placing concrete, provided concrete is sufficiently hard to not be damaged by form removal 
operations, and provided curing and protection operations are maintained.

B. Formwork supporting weight of concrete, such as beam soffits, joints, slabs and other structural 
elements, may not be removed in less than 14 days and until the concrete has attained design 
minimum compressive strength at 28 days. Determine potential compressive strength of inplace 
concrete by testing field-cured specimens representative of concrete location or members.

C. Form facing material may be removed 4 days after placement, only if shores and other vertical 
supports have been arranged to permit removal of form facing material without loosening or 
disturbing shores and supports.

D. Removal of form ties from surfaces, fill holes as follows:

1. Remove form ties from surfaces. 

2. Roughen cone shaped tie holes by sandblasting before repair.

3. Dry pack cone shaped tie holes with dry-pack mortar. Mix proportions for dry pack mortar 
to be by weight of 1 part Portland cement to two parts of concrete sand. Use only enough 
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water so that resulting mortar will crumble to the touch after being formed into a ball by 
hand.  

3.04 RE-USE OF FORMS

A. Clean and repair surfaces of forms to be re-used in work. Split, frayed, delaminated, or otherwise 
damaged form facing material will not be acceptable for exposed surfaces. Apply new form 
coating compound as specified for new formwork.

B. When forms are extended for successive concrete placement, thoroughly clean surfaces, remove 
fins and laitance, and tighten forms to close joints. Align and secure joint to avoid offsets. Do not 
use "patched" forms for exposed concrete surfaces.

END OF SECTION
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SECTION 03 30 00

CAST-IN-PLACE CONCRETE, REINFORCEMENT, AND GROUT

PART 1 GENERAL

1.01 SCOPE

A. This Section specifies cast-in-place concrete and reinforcement for footings, slabs, floors, walls, 
channels, pavements, sidewalks, curbs, pipe bedding encasement, electrical conduit 
encasement, and miscellaneous structures.

1.02 QUALITY ASSURANCE

A. Quality Control by Contractor

1. All concrete testing will be done in accordance with the General Conditions to 
demonstrate conformance with the specified requirements for cast-in-place concrete.  
The Contractor shall provide the services of Owner and Engineer approved independent 
testing laboratory shall comply with the requirements of ASTM E329.  Costs of testing 
laboratory services shall be borne by Owner.  

B. Basis for Quality

1. Cast-in-place concrete shall conform to the requirements of ACI 301, except as modified.  
Unless specified otherwise, all formwork shall conform to ACI 347.

C. References

1. This section contains references to the following documents.  They are a part of this 
section as specified and modified.  In case of conflict between the requirements of this 
section and those of the listed documents, the requirements of this section shall prevail.

Reference Title
ACI 211.1 Recommended Practice for Selecting Proportions for Normal and 

Heavy Weight Concrete
ACI 301 Specifications for Structural Concrete for Buildings
ACI 305R Hot Weather Concreting
ACI 306R Cold Weather Concreting
ACI 315 Details and Detailing of Concrete Reinforcement
ACI 347 Concrete Formwork
ACI 350 Code Requirements for Structural Concrete and Commentary
ASTM A185 Steel Welded Wire, Fabric, Plain for Concrete Reinforcement
ASTM A615/A615M Deformed and Plain Billet Steel Bars for Concrete Reinforcement
ASTM C31 Standard Method of Making and Curing Concrete Test 

Specimens in the Field
ASTM C33 Concrete Aggregates
ASTM C39 Standard Test for Compressive Strength of Cylindrical Concrete 

Specimens
ASTM C42 Obtaining and Testing Drilled Cores and Sawed Beams of 

Concrete
ASTM C94 Ready Mixed Concrete
ASTM C136 Sieve Analysis of Fine and Coarse Aggregates
ASTM C143 Standard Test for Slump of Portland Cement Concrete
ASTM C150 Portland Cement
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ASTM C172 Sampling Fresh Concrete
ASTM C260 Air Entraining Admixtures for Concrete
ASTM C309 Liquid Membrane Forming Compounds for Curing Concrete
ASTM C494 Chemical Admixtures for Concrete
ASTM D75 Standard Practice for Sampling Aggregates
ASTM E329 Inspection and Testing Agencies for Concrete, Steel, and 

Bituminous Materials as Used in Construction
CRSI PRB Placing Reinforcing Bars
CRSI MSP 1 Manual of Standard Practice

1.03 SUBMITTALS

A. Mix Design:  Reports of concrete mix designs shall be provided in accordance with Section 01 33 
00.  Requirements for the reports are specified in paragraph 03 30 00 2.02 D.

1. Full details, including mix design calculations for concrete mixes proposed for each class 
of concrete used. 

2. Include information on correction of batching for varying moisture content of fine 
aggregates.

3. Include calculations for required compressive strength f�cr, based on past test records 
from same source.

4. Compressive strength test results f�c, for trial batch or from prior performance of the 
proposed mix design.

B. Drying shrinkage test data.

C. Sieve analysis:

1. Submit sieve analyses of fine and coarse aggregates being used in triplicate at least 
every 3 weeks and at any time there is significant change in grading of materials. 

D. Manufacturer's Data:  Copies of manufacturer's data shall be provided for the following:

1. Curing compounds

2. Bonding compounds

3. Admixtures

a. Admixtures shall conform to ASTM C494, be of a type that increases workability 
and reduces water demand of concrete but will not increase shrinkage. 
Admixtures shall be subject to approval as to type and amount used. Admixtures 
shall contain no more than 1% chloride ions.

E. Test Reports:  Three copies of reports from the concrete supplier shall be provided certifying that 
all concrete materials comply with the specifications and all test requirements. Concrete 
aggregate tests shall not be more than 90 days old. 

1. Coarse aggregate:

a. Abrasion loss.

b. Clay lumps and friable particles.

c. Coal and lignite.

d. Materials finer than 200 sieve.
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e. Reactivity.

f. Shale and chert.

g. Soundness.

2. Fine aggregate:

a. Clay lumps.

b. Color.

c. Decantation.

d. Reactivity.

e. Shale and chert.

f. Soundness.

F. Ready mixed Concrete Truck Delivery Tickets:  Each load of ready mixed concrete delivered to 
the job site shall be accompanied by a delivery ticket showing the information listed in ASTM 
C94, Section 16.

G. Fly ash and slag Certificate of Compliance: Identify source of material and certify compliance.

H. For conditions that promote rapid drying of freshly placed concrete such low humidity, high 
temperature, and wind: Corrective measures for use prior to placing concrete. 

I. Placing Drawings:  The Contractor shall prepare reinforcement placing drawings conforming to 
the requirements of ACI 315.  Placing drawings shall include bar lists, schedules, bending details, 
placing details, and placing plans and elevations as required to fully delineate this portion of the 
work.

J. Cold weather concreting: 

1. Procedures for the production, transportation, placement, protection, curing and 
temperature monitoring for concrete during cold weather. 

2. Procedures to be implemented upon abrupt changes in weather conditions or equipment 
failures.

K. Hot weather concreting:

1. Procedures for production, placement, finishing, curing, protection, and temperature 
monitoring for concrete during hit weather and appropriate corrective measures. 

L. Certified Mill Test Reports:  The Contractor shall submit certified mill test reports for the 
reinforcement supplied.

PART 2 PRODUCTS

2.01 MATERIALS

A. Cement:  Cement shall be Portland Cement, ASTM C150, Type I-II LA, unless otherwise 
indicated on the Drawings.

1. The cement shall not contain more than 0.60% by weight of alkalies, calculated as the 
percentage of NA2O plus 0.658 times the percentage of K2O when determined by either 



SMD1 ROCK CREEK WWTF CAST-IN-PLACE CONCRETE, REINFORCEMENT AND GROUT
ANAEROBIC ZONES EXPANSION 03 30 00 - 4

direct intensity flame photometry or by the atomic absorption method. The instrument and 
procedure used shall be qualified as to precision and accuracy in accordance with the 
requirements of ASTM C114.

2. The autoclave expansion shall not exceed 0.100%.

3. Mortar, containing the portland cement to be used and Ottawa sand, shall not expand in 
water more than 0.010% and shall not contract in air more than 0.048%.

4. All cement used in the manufacture of cast-in-place concrete for exposed surfaces of like 
elements of a structure shall be from the same cement mill. 

5. Cement shall be protected from exposure to moisture until used. Sacked cement shall be 
piled to permit access for tally, inspection, and identification of each shipment.

B. Aggregates

1. General:  Fine and coarse aggregates shall conform to ASTM C33.  Fine and coarse 
aggregates shall be tested in accordance with ASTM C136.  Aggregates shall be non-
reactive and shall be washed before use. In lieu of the use of ASTM C227 to determine 
alkali reactivity of the aggregates as specified therein, the alkali reactivity shall be 
"innocuous" as determined by ASTM C289. When sources of aggregates are changed, 
test reports shall be provided for the new material.  The tests specified shall be 
performed prior to commencing concrete work.

2. Fine Aggregate:  Fine aggregate shall be hard, dense, durable particles of either sand or 
crushed stone regularly graded from coarse to fine.  Gradation shall conform to ASTM 
C33. Fine aggregate shall be washed clean, shall be uniformly screen graded. Do not 
provide aggregate by weight of contaminating substances. In no cases shall total exceed 
percent listed:

a. Remove by decantation (dirt, silt, etc.) up to 3% by weight per ASTM C117.

b. Shale or chert up to 1% by weight per ASTM C123

c. Clay Lumps up to 1% by weight per ASTM C142 

3. Coarse Aggregate:  Coarse aggregate shall be hard, dense and durable crushed rock 
free from injurious amounts of soft and friable particles, alkali, organic matter. Deleterious 
substances shall not be in excess of the following percentages by weight, and in no 
cases having a total of all deleterious substances exceeding 2 percent. 

a. Shale or chert up to 1.25% by weight per ASTM C123

b. Coal and lignite up to 0.25% by weight per ASTM C123

c. Clay lumps and friable particles up to 0.25% by weight per ASTM C123 

d. Gradation of each coarse aggregate size specified in paragraph 03 30 00-2.02 B 
shall conform to ASTM C33-Table 2.  Screened aggregate is unacceptable.

e. Not exceeding 15 percent by weight, of thin or enlongated pieces having length 
greater than 5 times average thickness. 

f. Aggregate for Class A and B shall be in accordance with ASTM C33, Size 
Number 67, except as otherwise specified or authorized by the EOR. 

4. Provide unit weight of fine and coarse aggregate that produces in place concrete with 
weight of not less than 140 pounds per cubic foot. 

C. Pozzolan

1. Pozzolan shall be Class F fly ash in accordance with ASTM C618.
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D. Admixtures

1. General:  Admixtures shall be compatible with the concrete.  Calcium chloride or 
admixtures containing calcium chloride are not acceptable.  Admixtures shall be used in 
accordance with the manufacturer's recommendations and shall be added separately to 
the concrete mix.grout

2. Water-reducing Admixtures:  Water-reducing admixtures shall be ASTM C494, Type A or 
D, and shall be Master Builders, Pozzolith or Polyheed; or equal.

a. Not contain air entraining agents

b. Liquid form before adding to concrete mix.

c. No decrease in cement is permitted as a result of use of water reducing 
admixture. 

d. Super plasticizers are not to be used. 

3. Air Entraining Agent:  Air entraining agent shall be Master Builders, MB AE10; or equal.  
The air entraining agent added shall produce, in accordance with ASTM C260, an 
entrained air content specified in paragraph 03 30 00-2.02 B for each class of concrete.

E. Water:  Water for washing aggregate, for mixing and for curing shall be potable and free from oil 
and deleterious amounts of acids, alkalis, and organic materials.

F. Color Pigment (when required): Pigment for colored concrete by Davis Colors or engineer 
approved equal. Maximum 2.5 pounds per yard required. Color to be selected by architect during 
submittal process.

G. Concrete sealer, one of the following or equal:

1. Euclid Chemical Co. Diamond Hard.

2. L&M Construction Chemicals, SealHard

H. Evaporation retardant, one of the following of equal:

1. Sika, Antisol ER 50.

2. Eculid chemical Co., Eucobar 

2.02 CONCRETE CHARACTERISTICS

A. Mix Proportioning:  Concrete shall be normal weight concrete composed of specified cement, 
admixtures, aggregates and water proportioned and mixed to produce a workable, strong, dense, 
and impermeable concrete.

B. Concrete shall be provided in accordance with the following:

Concrete 
class

ASTM 
coarse 

aggregate 
size

Min. cement 
content, 

sacks/cu yd 
concrete

Pozzolan, 
Percent by 
weight of 
cement

Maximum 
water/cement 

ratio by 
weight

Air 
content 
percent

Slump 
in 

inches

Minimum a 

28-day 
compressive 
strength, psi

A 67 6.0 18-20 0.42 5+1 2-4 4,000

B b 467 3.25 None 0.65 4+1 4-6 3,000
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Notes for table:
a Compressive strength shall be determined at the end of 28 days based on test cylinders made and 

tested in accordance with ASTM D39.
b Concrete encasement for electrical conduit shall contain 3 pounds of red oxide per sack of cement.

C. Use:  Concrete shall be provided by class for the corresponding use listed as follows:

Type of Use Class of Concrete

Structural Concrete A

Pipe bedding and encasement, electrical conduit 
encasement (duct banks) and concrete fill.

B

D. Control.  Before beginning concrete work, the Contractor shall determine the proper proportions 
of materials for class of concrete A and B.  Methods for selecting and adjusting proportions of the 
ingredients shall be in accordance with ACI 211.1.  Reports from the concrete supplier of each 
mix design shall state whether the items reported comply with the specifications and shall show 
(1) the expected strength, (2) corresponding slump, (3) weights and test results of the ingredients, 
and (4) other physical properties necessary to check each mix design.  Copies of the reports shall 
be submitted in accordance with paragraph 03 30 00 1.03.

2.03 CURING AND SEALING COMPOUNDS

A. Conforming to ASTM C309.  Curing compounds shall be clear and shall be applied in accordance 
with the manufacturer's instructions, except as otherwise specified.

2.04 BAR REINFORCEMENT

A. Reinforcing bars shall be deformed billet steel in conformance with ASTM A615, including 
supplementary requirements.  Bars shall be Grade 60, except ties or field-bent support bars 
where specified shall be Grade 40.  ASTM A616 or ASTM A617 steel shall not be used.  Bars 
provided as dowels for future construction and bars where specified shall be epoxy-coated in 
conformance with ASTM A775.

2.05 WIRE AND PLAIN BARS

A. Wire used as reinforcement and bars used as spiral reinforcement in structures shall be cold 
drawn steel conforming to ASTM A82.

2.06 TIE WIRE

A. The wire shall be minimum 16 gage annealed steel conforming to FEDSPEC QQ W 461H.

2.07 BAR SUPPORTS

A. Bar supports coming into contact with forms shall be CRSI Class 1 plastic protected or Class 2 
stainless steel protected and shall be located in accordance with CRSI MSP-1 and placed in 
accordance with CRSI PRB.  Concrete block supports shall be provided for footing and slabs on 
grade.  Stainless steel or plastic protected plain steel supports shall be provided for other work.

2.08 DRYPACK GROUT

A. Drypack grout shall be a mixture of approximately one part cement, 1-1/2 to 2 parts sand, water 
reducing admixture, and sufficient water to make a stiff workable mix.
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2.09 NON-SHRINK GROUT

A. Non-shrink grout shall have non-metallic aggregate.  Acceptable products are Sikagrout 212, by 
Sika Corporation, Five Star grout; or equal.

2.10 EPOXY GROUT FOR CRACK REPAIR AND DOWEL ANCHORAGE

A. Except as noted below, epoxy grout shall be a high modulus, two-component, moisture 
insensitive, 100 percent solids, thermosetting modified polyamide epoxy compound.  The 
consistency shall be a paste form capable of not sagging in horizontal or overhead anchoring 
configurations.  Material shall conform to ASTM C881 Type 1, Grade 3, such as Adhesive 
Engineering Concresive 1440 series, Sika Corporation Sikadur Hi-Mod Series, Adhesive 
Technology Corporation Solidbond 200 or equal, and shall have a heat deflection temperature in 
excess of 130 degrees F.

B. Epoxy for pressure grouting/crack injection shall be a two component, moisture insensitive, high 
modulus, injection grade, 100 percent solids, blend of epoxy-resin compounds.  The consistency 
shall be as required to achieve complete penetration in hairline cracks and larger.  Material shall 
conform to ASTM C881 Type 1 Grade 1, such as Sika Corporation Sikadur 52, Adhesive 
Engineering Company SCB products, Adhesive Technology Corporation SLV 300 series, or 
equal.

2.11 POLYMER CONCRETE (FOR RESURFACING OR PATCHING)

A. Polymer concrete (for resurfacing or patching) shall consist of a liquid binder and dry aggregate 
mixed together to make a mortar or grout of a consistency as required for the application.  The 
liquid binder shall be a chemical and oil resistant, stress relieved, low modulus, moisture 
insensitive, two-component epoxy-resin compound.  The consistency shall be similar to 
lightweight oil for proper mixing with aggregate.  Material shall conform to ASTM C881 Type 3 
Grade 1, such as Sika Corporation Sikadur Lo-Mod series, Adhesive Engineering Concresive 
1470, Adhesive Technology Corporation 400 series, or equal.

2.12 WATERSTOPS

A. Hydrophilic waterstops shall be:

1.  Adeka Ultra Seal, by Asahi Denka Kogyo K.K. 

2. Sika Hydrotite CJ-1020-2K by Sika; or approved equal.

B. PVC Waterstops

1. PVC waterstops shall be manufactured from virgin polyvinyl chloride (PVC) conforming to 
the CRD-C572.

2. PVC waterstops in construction joints shall be Sika Greenstreak Type 679, or equal. 
Waterstops in expansion joints shall be Sika Greenstreak Type 732, or equal.

PART 3 EXECUTION

3.01 GENERAL

A. Construction of cast-in-place concrete shall be in accordance with the pertinent recommendations 
contained in ACI Manual of Concrete Practice of 300 Group.
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3.02 FABRICATION OF REINFORCING

A. Reinforcing steel shall not be bent or straightened in a manner which will injure the material.  Bars 
with kinks or with bends not shown shall not be used.  Heating or welding bars shall only be 
permitted where specified or approved by the Engineer.  Bars shall not be welded at the bend.

3.03 PLACEMENT OF REINFORCING

A. Reinforcing steel shall be placed in accordance with CRSI PRB and CRSI MSP-1.

B. Reinforcing steel shall be positioned accurately and secured against displacement by using 
annealed iron wire at intersections and shall be supported by concrete or metal chairs, spacers or 
metal hangers.  Tack welding of cross bars is not acceptable.  Bars shown on the drawings shall 
not be repositioned (buried) to act as support bars. Additional bars shall be provided as required 
for supports.  Steel rods and pegs may be used to support reinforcing steel on rock foundations.  
Reinforcing steel shall be placed in such a manner as to not damage waterproofing membrane or 
plastic lining which has been previously applied or constructed.  Reinforcing steel shall be shop-
bent or slightly relocated where necessary to clear waterstop.  Reinforcing steel shall not be 
placed on fresh concrete or forced into fresh concrete.

C. Supports for embedded items shall not be welded to the reinforcement.  Additional reinforcement 
may be provided for this purpose.

D. Electrical conduit shall be centered vertically in the slab with a minimum of 2 inches clear all 
around.  Chairs or bolsters shall be provided for this purpose.  Conduit shall not be tied directly to 
reinforcement.

3.04 SPLICING REINFORCING

A. Reinforcing steel shall be spliced as shown.  Additional splices may be provided where approved 
by the Engineer.

B. In slabs, beams, girders and walls, reinforcing steel shall not be spliced in areas of maximum 
stress.  Splices of adjacent bars shall be staggered at least one splice length, unless otherwise 
specified.  Splices in welded wire fabric shall be at least 1 1/2 meshes wide.

3.05 CLEANING REINFORCING

1. Reinforcing steel shall be cleaned of mill rust scale, dried concrete, or other coatings that 
may reduce bond.  Reinforcement reduced in section is not acceptable.  When concrete 
placement is delayed, reinforcement shall be cleaned by sandblasting if directed by the 
Engineer.

3.06 CONCRETE

A. Concrete shall be truck-mixed, ready-mixed concrete conforming to the applicable portions of 
ASTM C94.  Materials shall be proportioned by weighing.  The Contractor shall be responsible for 
producing concrete of the specified characteristics.

B. Concrete shall be delivered to the site of work, and discharge shall be completed within 1 1/2 
hours after introduction of the water to the mixture.
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3.07 CONVEYING AND PLACING CONCRETE

A. Conveying Concrete:  Concrete shall be conveyed from the mixer to the forms in accordance with 
ACI 301, Chapter 8.  Concrete which has segregated in conveying shall be removed from the site 
of the work.

B. Placing Concrete:  Concrete shall be placed in accordance with ACI 301, Chapter 8, and ACI 
304, Chapter 6.  Pumped concrete shall be the class and consistency specified in paragraph 03 
30 00 2.02.

1. Placing Concrete in Hot Weather:  In hot weather (above 85 degrees F), concrete shall 
be placed in accordance with ACI 305R.

2. Placing Concrete in Cold Weather:  In cold weather (below 45 degrees F), concrete shall 
be placed in accordance with ACI 306R.

3.08 CONCRETE FORMWORK

A. Formwork shall be installed in accordance with ACI 347.

3.09 CURING AND SEALING

A. General:  Concrete curing shall be completed by water curing or by using a clear membrane-
curing compound or by a combination of both methods.  Repairs or treatment of concrete 
surfaces shall be coordinated so that interruption of the curing will not be necessary.

B. Concrete surface temperature shall be maintained between 50 degrees F and 80 degrees F for at 
least 5 days.  Curing concrete in hot weather (above 85 degrees F) shall be in accordance with 
ACI 305 R.  Curing concrete in cold weather (below 45 degrees F) shall be in accordance with 
ACI 306 F.

C. Water Curing:  When water curing is used, concrete shall be kept wet continuously for a minimum 
of 10 days after placement.  Absorptive mats or fabric may be used to retain moisture during the 
curing period.

D. Curing Compound:  When curing compound is used, it shall be applied as soon as the concrete 
has set sufficiently so as not to be marred by the application or immediately following form 
removal for vertical and other formed surfaces.  Preparation of surfaces, quantities used, 
application procedures, and installation precautions shall be followed in strict compliance with the 
manufacturer's instructions.

E. Curing compound shall not be used on concrete surfaces to be coated, waterproofed, or 
moisture-proofed.

3.10 PROTECTION

A. Concrete shall be protected from injurious action by sun, rain, flowing water, frost and mechanical 
injury.

3.11 CONSTRUCTION JOINTS

A. Construction joint locations shall be coordinated with the Engineer and formed as specified.  Wall 
construction joints shall coincide with stucco joints shown on plan elevations. A rough surface of 
exposed concrete aggregates shall be produced using a surface retardant at construction joints.  
The limit of the treated surfaces shall be 1 inch away from the joint edges.  Within 24 hours after 
placing, retarded surface mortar shall be removed either by high pressure water jetting or stiff 
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brushing or combination of both so as to expose coarse aggregates.  A rough surface of exposed 
aggregate may also be produced by sandblasting followed by high pressure water jetting.  
Sandblasting, if used, shall remove 1/8 inch of laitance film and shall expose coarse aggregate to 
insure adequate bond.

B. Reinforcing steel and welded wire fabric shall be continued across construction joints.  
Waterstops shall be provided in construction joints at locations as specified.

3.12 EXPANSION JOINTS

A. Expansion joints shall be as specified.  Reinforcement or other embedded metal items bonded to 
the concrete shall not extend through expansion joints.  Waterstops shall be provided in 
expansion joints as specified in paragraph 03 30 00 2.14.

3.13 INSERTS AND EMBEDMENTS

A. Inserts:  Where pipes, castings or conduits are to pass through structures, the Contractor shall 
place such pipes or castings in the forms before placing the concrete, or he may provide 
openings in the concrete for subsequent insertion of such pipes, castings or conduits.  Such 
openings shall be provided with waterstops and construction joint as shown and shall have a 
slight flare to facilitate grouting and permit the escape of entrained air during grouting.

B. Additional reinforcement shall be provided around large openings as shown.  The grout shall be 
drypack grout as specified in paragraph 03 30 00-2.10.

C. Embedments:  Gate frames, gate thimbles, special castings, channels or other miscellaneous 
metal parts that are to be embedded in the concrete shall be set and secured in the forms prior to 
concrete placement.  Unless otherwise specified, anchor bolts and inserts shall be embedded in 
concrete as shown.  The Contractor shall provide inserts, anchors or other bolts necessary for the 
attachment of piping, valves, metal parts and equipment.  Operators or sleeves for gate or valve 
stems shall be positioned to clear reinforcing steel, conduit and other embedments, and to align 
accurately with equipment.

3.14 MODIFICATION OF EXISTING CONCRETE

A. Existing concrete shall be removed, and the remaining surfaces resurfaced as specified. The 
remaining concrete shall be protected from damage.  Clean lines shall be made by sawing 
through the existing concrete.  The concrete may be broken out after initial saw cuts in the event 
thickness prevents cutting through.  Where it is not possible to use a saw, the initial cuts shall be 
made with chipping hammers.  These cuts shall be sufficient to prevent damage to the remaining 
concrete.  In general, an opening in existing concrete shall be oversized 1 inch on all sides and 
built back to the correct dimension with an epoxy grout.  Where oversized openings cannot be 
made, the concrete shall be cut to the correct dimension, with the exposed reinforcing cut back 
an additional 1-inch and the resulting hole filled with epoxy grout.  Cut or broken concrete 
surfaces shall be resurfaced with an epoxy grout.  Concrete surfaces to be coated shall be dry.  
Where new concrete adjoins existing concrete surfaces or surfaces which have been cut, such 
surfaces shall be cleaned by sandblasting to remove laitance, loose coatings and foreign 
materials, and coated with the bonding compound just prior to the placement of the new concrete.  
Bonding compounds shall be as specified in paragraph 03 30 00 2.03.  Unless otherwise 
specified, continuity of reinforcing steel shall be obtained across the joint either by exposing 
existing bars to provide sufficient laps with new bars or by welding existing bars with new bars.  
Dowels shall be drilled and set with epoxy grout into existing concrete.
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3.15 FORMED SURFACE FINISHES

A. Repair of Surface Defects:  Surface defects, including tie holes, minor honeycombing or 
otherwise defective concrete shall be repaired in accordance with ACI 301, Chapter 9.  Areas to 
be patched shall be cleaned.  Patches on exposed surfaces shall be finished to match the 
adjoining surfaces after they have set.  Patches shall be cured as specified for the concrete. All 
surface protrusions shall be removed from exterior wall surfaces that are to be insulated with 
expandable foam insulation. 

B. Finishing

1. Finish A:  Finish A shall be a grout clean finish in accordance with ACI 301, Section 
10.3.2.  Surfaces shall be lightly sandblasted prior to sacking.  For interior areas not 
exposed to moisture or weather, water used in the mortar shall be mixed with a PVA 
bonding compound as recommended by the manufacturer.  Unless otherwise specified, 
Finish A shall be provided for all surfaces exposed to view, both painted and unpainted.

2. Finish B:  Finish B shall be the same as Finish A, except that the final burlap rubbing may 
be omitted, providing the steel trowel scraping removes the loose buildup from the 
surface.  Finish B shall be provided for waterproof and moisture-proof coated surfaces.

3. Finish C:  Finish C shall be a finish which has surface imperfections less than 3/8 inch in 
any dimension.  Surface imperfections greater than 3/8 inch shall be repaired or removed 
and the affected areas neatly patched.  Finish C or smoother shall be provided for interior 
surfaces of tanks and channels from 1 foot below minimum water surfaces and down and 
otherwise unfinished interior surfaces.

4. Finish D:  Unless otherwise specified, Finish D shall be the finish for surfaces not 
exposed to view in the finish work or by other construction, which may be left as they 
come from the forms, except that tie holes shall be plugged and defects greater than 1/2 
inch in any dimension shall be repaired.

3.16 SLAB FINISHES

A. General:  Where finish is not specified, floor slabs shall receive steel troweling.  Dry cement shall 
not be used on new concrete surfaces to absorb excess moisture.  Edges shall be rounded to a 
radius of 1/2 inch.  Joints shall be grooved to a radius and depth of 1/4 inch each.

B. Float Finish:  Float finish shall conform to ACI 301, Section 11.7.2.  Floating shall be performed 
with a hand or power driven float.  Floating of any one area shall be the minimum necessary to 
produce the finish specified.  Floating shall compact and smooth the surface and close any 
cracks and checking of surfaces.  Float finish shall be applied to surfaces of channel and tank 
bottom slabs and to footings.

C. Steel Trowel Finish:  Steel trowel finish shall conform to ACI 301, Section 11.7.3. Immediately 
after final troweling, the surface shall be cured and protected as specified in paragraphs 03 30 00 
3.09.  Steel trowel finish shall be provided on floors unless specified otherwise.

D. Broomed Finish:  Broomed finish shall conform to ACI 301, Section 11.7.4. Broomed finish shall 
be provided for walks, tops of walls, slabs on grade exposed to atmosphere, and where otherwise 
specified.

3.17 FIELD SAMPLING AND TESTING OF CONCRETE

A. General:  Field sampling and testing shall be performed by the independent testing laboratory 
specified in paragraph 03 30 00-1.02A.  Samples of concrete shall be taken at random locations 
and at such times to represent the quality of the materials and work throughout the project.  The 
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laboratory shall provide the necessary labor, materials and facilities for sampling, casting, 
handling and storing the concrete samples at the site of work.  The minimum number of samples 
and tests are specified in paragraph 03 30 00 3.17C.

B. Sampling:  Concrete shall be sampled as follows and tested in accordance with paragraph 03 30 
00 3.17 C.  Samples of plastic concrete shall be obtained in accordance with ASTM C172.  
Samples for pumped concrete shall be taken at the hose discharge point.  Samples for other 
concrete shall be taken at the hopper of transit mix truck.

C. Testing

1. Strength Tests:  The strengths specified for the design mix shall be verified by the testing 
laboratory during placement of the concrete.  Verification shall be accomplished by 
testing standard cylinders of concrete samples taken at the job site.

2. Standard cylinders shall represent the concrete placed in the forms.  One set of three 
standard cylinders shall be cast for each 50 cubic yards, or fraction thereof, for concrete 
placed in structures, building slabs and footings, but at least three cylinders shall be 
taken from any one batch.  Casting, handling and curing of cylinders shall be in 
accordance with ASTM C31.  Additional cylinders shall be provided when an error in 
batching is suspected.  For the first 24 hours after casting, the cylinders shall be kept 
moist in a storage box constructed and located so that its interior air temperature will be 
between 60 and 80 degrees F.  At the end of 24 hours, the cylinders shall be transported 
to the testing laboratory.

3. Testing of specimens for compressive strength shall be in accordance with ASTM C39.  
Tests shall be made at 7 and 28 days from time of casting.  One test cylinder from each 
group of three shall be tested at the end of 7 days, and two shall be tested at the end of 
28 days.  Each strength test result shall be the average of the strengths of two test 
cylinders at 28 days, except that if one cylinder in a set of two shows evidence of low 
strength due to improper sampling, casting, handling or curing, the result of the remaining 
one cylinder shall be used.

4. The average of any three consecutive 28 day strength test results of the cylinders 
representing each class of concrete shall be equal to or greater than the specified 
strength and not more than 10 percent of the strength test results shall have values less 
than the specified 28 day strength for the total job concrete.  No individual strength test 
results shall be less than the specified strength by more than 500 pounds per square 
inch.

5. Certified reports of the test results shall be provided directly to the Engineer.  Test reports 
shall include sufficient information to identify the mix used, the stationing or location of 
the concrete placement, and the quantity placed.  Slump and ambient temperature shall 
be noted.

6. If the 28 day test results fall below the specified compressive strength for the class of 
concrete required for any portion of the work, adjustment in the proportions, water 
content, or both, shall be made as necessary at the Contractor's expense.  Changes and 
adjustments shall be reported in writing to the Engineer.

7. If compressive test results indicate concrete in place may not meet structural 
requirements, tests shall be made to determine if the structure or portion thereof is 
structurally sound.  Tests may include, but not be limited to, cores in accordance with 
ASTM C42 and any other analyses or load tests acceptable to the Engineer.  Costs of 
such tests shall be borne by the Contractor.

8. Drying Shrinkage:

a. Prepare 5 drying shrinkage specimens in accordance with ASTM C157, except 
as modified in this section.
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b. Remove drying shrinkage specimens from molds at age of 23 hours within 1 hour 
after trial batching, then immediately place them in water at 73 degrees 
Fahrenheit within 3 degrees for at least 30 minutes and then measure specimens 
within 30 minutes thereafter to determine original length.

c. Then submerge specimens in saturated limewater at 73 degrees Fahrenheit 
within 3 degrees for moist curing.

d. Make measurement to determine expansion expressed as percentage of original 
length at age 7 days.

e. Use length at age 7 days as base length for drying shrinkage calculations.

f. Immediately store specimens in humidity controlled room maintained at 73 
degrees Fahrenheit within 3 degrees and 50 percent within 4 percent relative 
humidity for remainder of test.

g. Make and report measurements to determine shrinkage expressed as 
percentage of base length separately for 7, 14, 21, and 28 days of drying after 7 
days of moist curing.

h. Drying shrinkage deformation:

i. Measure drying shrinkage deformation of each specimen as difference between 
base length and length after drying at each test age.

j. Measure average drying shrinkage deformation of specimens to nearest 0.0001 
inch at each test age.

k. If drying shrinkage of any specimen departs from average of test age by more 
than 0.0004 inch, disregard results obtained from that specimen and test another 
specimen.

l. Shrinkage of trial batch concrete at 28 days drying age shall not exceed 0.045 
percent maximum.]

9. Trial Batch:

a. If trial batch tests do not meet specified requirements for slump, strength, 
workability, consistency, drying shrinkage, and finishing, change concrete mix 
design proportions and, if necessary, source of aggregate.

b. Perform additional trial batches and tests until an acceptable trial batch is 
produced that meets requirements of this Section.

c. Perform test batches and tests required to establish trial batches and 
acceptability of materials without change in Contract Price.

d. Do not place concrete until the concrete mix design and trial batch have been 
accepted by Engineer.

e. Required average compressive strength:

f. Determine required average compressive strength (f'cr) for selection of concrete 
proportions for mix design, for each class of concrete, using calculated standard 
deviation for its corresponding specified compressive strength (f'c,) in 
accordance with ACI 318 and ACI 350.

g. When test records of at least 30 consecutive tests that span period of not less 
than 45 calendar days are available, establish standard deviation as in 
accordance with ACI 318 and ACI 350 and as modified in this Section.

h. Provide test records from which to calculate standard deviation that represent 
materials, quality control procedures, and conditions similar to materials, quality 
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control procedures, and conditions expected to apply in preparation of concrete 
for the Work.

i. Provide test records with materials and proportions that are more restricted than 
those for the Work.

j. Specified compressive strength (f'c) of concrete used in test records: Within 
1,000 pounds per square inch of that specified for the work.

k. When lacking adequate test records for calculation of standard deviation meeting 
requirements, determine required average compressive strength f'cr from 
following:

l. REQUIRED AVERAGE COMPRESSION STRENGTH

1) Specified Compressive Strength f'c

a) Less than 3,000f'c + 1,000

b) 3,000 to 5,000 f'c + 1,200

c) Over 5,000 1.10f'c + 700

D. Aggregate Testing:

1. Testing of concrete aggregate is at Contractor's expense.

2. Provide test reports representing samples of materials taken and tested at the following 
times:

3. Not more than 60 days prior to the date on the proposed materials for concrete mixes.

4. Not more than 60 days prior to any change in the source of aggregates, including 
suppliers and/or quarries.

5. Whenever there is a significant change in aggregate quality or gradation from a 
previously submitted and accepted source.

6. Sample aggregate in accordance with ASTM D75.

7. Fine and coarse aggregates:

8. Gradation: Test in accordance with ASTM C136. Use sieves with square openings for 
testing grading of aggregates.

9.

E. Tests for Consistency of Concrete:  The slump shall be as specified when measured in 
accordance with ASTM C143.  Samples for slump determination shall be taken from the concrete 
during placing.  Slump tests shall be performed whenever standard cylinders are cast.

F. Final Laboratory Report:  A final report, prepared by the testing laboratory, shall be provided at 
the completion of all concreting.  This report shall summarize the findings concerning concrete 
used in the project and provide totals of concrete used by class and structure.

3.18 WATERTIGHTNESS, TESTING AND REPAIR:

A. Concrete tanks and channels which have walls or slabs that are subjected to hydrostatic 
pressure, shall be tested for watertightness.  The tests shall be made prior to application of 
waterproofing coating.  Testing shall consist of filling the tank with water to the maximum 
operating water surface for at least 24 hours.  Wet spots, leakage, or seepage revealed by the 
test, including those caused by shrinkage of concrete, honeycombed areas, construction joints, or 
other sources shall be repaired by either or both of the following methods:
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1. Grouting of the joint by drilling grout holes to the affected crack or honeycombed area, 
installing injection ports and forcing expansive urethane grout into the joint under 
pressure.

2. Cutting of a bevel groove on the water side of the joint.  The groove shall be 1/2 to 3/4 
inch in width and depth and shall be caulked with joint sealer in accordance with 
manufacturer�s instructions.

3.19 CLEAN-UP

A. Upon completion of the work and prior to final inspection, the Contractor shall clean all concrete 
surfaces, except outside sidewalks or paved areas and those having curing and sealing 
compound.

3.20 DEFECTIVE CONCRETE

A. Any concrete which has spalls, honeycombs, cracks, or soft areas shall be removed and 
repaired.  No repairs shall be made until the defects have been reviewed and method of repair 
approved by the Engineer.

B. Remove all defective or damaged concrete, including honeycombed, sand streaked, or fractured 
material from the area to be repaired.  Chip out areas to one inch minimum depth.  Edge shall be 
squared with the surface to eliminate feather edges.

C. Before placing the repair material obtain Engineer inspection.  Clean area free of shipping dust, 
dried mortar, and all other foreign materials.

D. Keep surfaces to be repaired continuously wet for at least three hours prior to placing new 
concrete or mortar.  No free water on the surface when the repair material is placed.

E. Apply a bonding agent to the area to be repaired before placing repair material.  Apply the 
bonding agent per manufacturer�s published instructions attached to container.

3.21 UNSATISFACTORY CONCRETE

A. Any concrete placed which fails to meet or exceed the specified strength requirements as 
determined from molded cylinders or cores, or to meet the density or surface requirements, or 
which has been frozen during placing or curing, shall be removed and replaced with satisfactory 
materials at the Contractor�s expense.

B. Method of determining unsatisfactory concrete: visual appearance characteristic of rain or freeze 
damage to concrete which is apparent to the Engineer.

END OF SECTION
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SECTION 05 52 00

GUARDRAILING AND HANDRAILING

PART 1 GENERAL

1.01 SCOPE OF WORK

A. This section specifies prefabricated aluminum guardrailing and handrailing.

B. Work of this section shall apply to all process related structures.  Refer to Section 05 50 00 for 
railing and guardrail for non-process related civil site improvements.

1.02 QUALITY ASSURANCE

A. General: Guardrailing and handrailing shall conform to the standards of the Occupational Safety 
and Health Administration (OSHA) and the International Building Code (IBC).

B. References:  This section contains references to the following documents.  They are a part of this 
section as specified and modified.  In case of conflict between the requirements of this section 
and those of the listed documents, the requirements of this section shall prevail.

Reference Title

ASTM A320/A320M Alloy-Steel Bolting Materials for Low-Temperature Service

ASTM B241/ B241M Aluminum and Aluminum-Alloy Seamless Pipe and Seamless 
Extruded Tube

1.03 SUBMITTALS

A. Comply with Section 01 33 00.  Submit complete shop drawings showing materials, layout and 
connection details.  Shop drawing shall be accompanied by a letter certifying that the drawings 
represent construction which conforms to OSHA and IBC standards.

PART 2 PRODUCTS

2.01 MATERIALS

A. Guardrailing and handrailing materials shall be as specified as follows:

Material Component

Aluminum ASTM B241, alloy 6061-T6 or 6063 T6

Bolts, nuts and washers ASTM A320, Type 304 

2.02 FABRICATION

A. General

1. Pipe cuts shall be clean, straight, square and accurate for minimum joint gap.  Work shall 
be done in conformance with the guardrail manufacturer's instructions.  Work shall be 
free from blemishes, defects, and misfits of any type which can affect durability, strength, 
or appearance.
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2. Guardrailing and handrailing shall be connected by screws or bolts.  Holes shall be 
punched 1/16 inch larger than the nominal size of the bolts, unless otherwise specified.  
Wherever needed because of the thickness of the metal, holes shall be subpunched and 
reamed or drilled.  Railing components with mismatched holes shall be replaced.  No 
drifting of bolts nor enlargement of holes will be allowed to correct misalignment.

B. Aluminum Handrails

1. Aluminum guardrails and handrails shall be Wesrail as manufactured by Moultrie 
Manufacturing Company; Connectorail as manufactured by Julius Blum and Company, 
Inc.; C V Pipe rail as manufactured by Crane-Veyor Corporation; or equal modified to 
meet specified requirements.

2. Aluminum railing components shall have a clear satin anodized architectural Class I finish 
of minimum 0.7 mil thickness.  Rails, posts, stanchions, and specials shall be fabricated 
from 1 1/2 inch diameter, Schedule 40 cylindrical sections.

3. Toeboards shall be provided where specified on the drawings.  Toeboards shall be 
aluminum with a minimum thickness of 3/16 inch and shall be bolted to the vertical railing 
supports.  Toeboards shall be designed to allow for thermal contraction and expansion.

PART 3 EXECUTION

3.01 GENERAL

A. Guardrailing and handrailing shall be as specified and shown on the drawings.  Measurements for 
railings shall be field verified before fabrication.

B. Dissimilar metals shall be protected from galvanic corrosion by means of pressure tapes, 
coatings, or isolators.  Aluminum in contact with concrete or grout shall be protected with a heavy 
coat of bituminous paint.

C. Metal to be embedded in concrete shall be placed accurately and held in correct position while 
the concrete is placed.  Where required, recesses or blockouts shall be formed in the concrete, 
and the metalwork shall be grouted in place after concrete has attained its design strength in 
accordance with Section 03 30 00.

END OF SECTION
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SECTION 05 53 00

METAL GRATING, FLOOR PLATES, AND COVER PLATES

PART 1 GENERAL

1.01 SCOPE OF WORK

A. This section specifies floor grating, floor plates, and cover plates.

1.02 REFERENCES

A. This section contains references to the following documents.  They are a part of this section as 
specified and modified.  In case of conflict between the requirements of this section and those of 
the listed documents, the requirements of this section shall prevail.

Reference Title

AISC Manual of Steel Construction American Institute of Steel Construction, Manual of Steel 
Construction, Allowable Stress Design-9th Edition

ASCE Journal Vol. 88 ST6-62 Suggested Specifications for Structures of Aluminum 
Alloys 6061 T6 and 6063 T6

ASTM A36/A36M Structural Steel

ASTM A569/A569M Steel, Sheet and Strip, Carbon, Hot Rolled, Commercial 
Quality

ASTM B210 Aluminum and Aluminum Alloy Drawn Seamless Tubes

ASTM B221 Aluminum and Aluminum Alloy Extruded Bars, Rods, 
Wire, Shapes and Tubes

PART 2 PRODUCTS

2.01 MATERIALS

A. Aluminum:  Aluminum grating bearing bars and aluminum floor plates and cover plates shall be of 
alloy 6061 T6 conforming to ASTM B221.  Aluminum grating cross bars shall be of an alloy 
conforming to either ASTM B221 (extrusions) or B210 (drawn).

B. Steel:  Steel grating bearing bars and cross bars shall be of welding quality mild carbon steel 
conforming to ASTM A569.  Steel floor plates and cover plates shall be of structural quality steel 
conforming to ASTM A36.  All steel grating shall be hot-dip galvanized.

2.02 FABRICATION

A. General

1. Rough weld beads and sharp metal edges on gratings and plates shall be ground 
smooth.  Welds exposed to view shall be uniform and neat.  Welds to be galvanized shall 
be sandblasted prior to galvanizing.

2. Holes shall be punched 1/16 inch larger than the nominal size of the bolts, unless 
otherwise specified.  Whenever needed, because of the thickness of the metal, holes 
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shall be sub-punched and reamed or shall be drilled.  Cutting, drilling, punching, 
threading and tapping shall be performed prior to hot dip galvanizing.

B. Grating

1. General:  Grating shall be as specified.  Both bearing bars and cross bars shall be 
continuous.  Openings shall be banded with bars having the same dimensions as the 
bearing bars.  Perimeter edges shall be banded with bars flush at the top surface of the 
grating and 1/4 inch clear of the bottom surface.  Bars terminating against edge bars shall 
be welded to the edge bars when welded construction is used.  When crimped or swaged 
construction is used, bars at edges shall protrude a maximum of 1/16 inch and shall be 
peened or ground to a smooth surface.  No single piece of grating shall weigh more than 
80 pounds unless specifically detailed otherwise.

2. Aluminum Grating:  Unless otherwise specified, grating shall be fabricated of aluminum.  
Bearing bars shall be punched to receive the cross bars.  After insertion in the bearing 
bars, cross bars shall be deformed by a hydraulic press or similar means to permanently 
lock the bars into the bearing bar openings.  Fabrication methods employing bending or 
notching of bearing or cross bars will not be permitted.  Aluminum grating shall be Gary 
Galok, Seidelhuber, or equal.

3. Steel Grating:  Steel grating shall be used only where specified or shown on the plan.  
Steel grating shall be hot dip galvanized.  Notching, slotting, or cutting the top or bottom 
edges of bearing bars to receive cross bars will not be permitted unless each intersection 
of bars is fully welded to restore each bearing bar to its full cross-sectional strength.  

4. Floor and Cover Plates:  Floor and cover plates (Checkered Plate) shall be Alcoa C 102 
aluminum tread plate, Reynolds diamond tread plate, or equal, unless specifically 
detailed otherwise.  Hinged cover plates shall be as specified and shall be set flush with 
surrounding floor.  No single piece of floor and cover plate shall weigh more than 80 
pounds unless specifically detailed otherwise.

PART 3 EXECUTION

3.01 INSTALLATION

A. General

1. Fieldwork shall not be permitted on galvanized items.  Drilling of bolts or enlargement of 
holes to correct misalignment will not be allowed.

2. Dissimilar metals shall be protected from galvanic corrosion by means of pressure tapes, 
coatings or isolators.  Aluminum in contact with concrete shall be protected by a heavy 
coat of bituminous paint.

3. Metalwork to be embedded in concrete shall be placed accurately and held in correct 
position while the concrete is placed or, if specified, recesses or blockouts shall be 
formed in the concrete after it has attained its design strength and the metalwork grouted 
in place as specified in Section 03 30 00.  The surfaces of metalwork in contact with or 
embedded in concrete shall be thoroughly cleaned.  If accepted, recesses may be neatly 
cored in the concrete.

B. Grating, Floor and Cover Plates:  Grating, floor and cover plates shall be field measured for 
proper cutouts and proper sizes.  Field welding of aluminum grating and cover plates, where 
specified, shall be in accordance with ASCE Vol. 88 ST6.
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3.02 CLEANING

A. After installation, damaged surfaces of shop primed metals shall be cleaned and touched up with 
the same material used for the shop coat.  Damaged surfaces of galvanized metals shall be 
repaired as specified in Section 05 91 00.

END OF SECTION
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SECTION 11 00 00

GENERAL REQUIREMENTS FOR EQUIPMENT

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Scope:  This section specifies general requirements applicable to all mechanical equipment 
specified in Divisions 40, 41, 43, 44, and 46.  The Contractor is responsible for ensuring all 
mechanical equipment meets the requirements of this section in addition to the specific 
requirements of the individual equipment specification section.  Where the requirements of this 
section are in conflict with the requirements of an individual equipment specification section, the 
individual equipment specification shall take precedence.  The Contractor shall be responsible for 
coordinating the installation of the equipment.

B. Equipment Lists:  Equipment lists, presented in these specifications and as specified on the 
drawings, are included for the convenience of the Contractor and are not complete listings of all 
equipment, devices and material to be provided under this contract.  The Contractor agrees to 
prepare his own material and equipment takeoff lists as necessary to meet the requirements of 
this project manual.

1.02 QUALITY ASSURANCE

A. Arrangement:  The arrangement of equipment shown on the Drawings is based upon information 
available to the Owner at the time of design and is not intended to show exact dimensions 
peculiar to a specific manufacturer.  The Drawings are, in part, diagrammatic, and some features 
of the illustrated equipment installation may require revision to meet actual equipment installation 
requirements.  Structural supports, foundations, connected piping, valves, and electrical conduit 
specified may have to be altered to accommodate the equipment provided.  No additional 
payment will be made for such revisions and alterations.

B. References:  This section contains references to the following documents.  They are a part of this 
section as specified and modified.  In case of conflict between the requirements of this section 
and those of the listed documents, the requirements of this section shall prevail.

Reference Title
ABMA Std 9 Load Ratings and Fatigue Life for Ball Bearings

ABMA Std 11 Load Ratings and Fatigue Life for Roller Bearings

ANSI B1.1 Unified Inch Screw Threads

ANSI B1.20.1 Pipe Threads, General Purpose (Inch)

ANSI B16.1 Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250, and 800

ANSI B18.2.1 Square and Hex Bolts and Screws (Inch Series)

ANSI B18.2.2 Square and Hex Nuts (Inch Series)

C. Unit Responsibility:  Where specified in individual equipment specification sections, the 
Contractor shall assign unit responsibility to, and obtain each system from, the supplier of the 
primary or driven equipment.  The supplier shall provide all components of the system to enhance 
compatibility, ease of construction and efficient maintenance.  The responsible manufacturer shall 
coordinate selection and design of all system components such that all equipment is compatible 
and operates properly to achieve the performance requirements specified.  Assignment of unit 
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responsibility shall in no way relieve the Contractor of his responsibility to the Owner for 
performance of all systems as provided elsewhere in the Contract Documents.

D. Warranty:  All equipment and systems specified in Divisions 40, 41, 43, 44, and 46 shall be 
warranted against defects in materials and workmanship for a period beginning from date of 
purchase and extending through the correction period specified in Section C800 Supplementary 
Conditions of the Construction Contract.  During the warranty period, the equipment will be 
repaired or replaced at no cost to the Owner.

E. The equipment manufacturer shall coordinate with suppliers of related equipment specified 
elsewhere in the Contract Documents to ensure proper operation and interface between system 
components.

1.03 SUBMITTALS

A. Provide the following submittals, as applicable, for each unique equipment item and unique set of 
performance requirements in accordance with Section 01 33 00.  Items 1 through 10 listed below 
must be submitted, reviewed by the engineer, and accepted prior to shipping of equipment.

1. Manufacturer�s data including complete manufacturer model number, materials of 
construction, equipment configuration, details of installation, equipment weight, and 
equipment coatings.

2. Dimensioned fabrication drawings showing the entire assembly.  This shall include a 
materials list, sizes, piping connections, ASTM designations where appropriate, 
thicknesses, construction, and description of all major components.

3. A copy of the Contract Document control diagrams and process and instrumentation 
diagrams, with addenda updates that apply to the equipment, marked to show specific 
changes necessary for the supplied equipment.  If no changes are required, the 
Drawing(s) shall be marked �no changes required.�

4. A copy of the individual equipment specification section with addenda updates that apply 
to the equipment specification section, with each paragraph check marked to show 
specification compliance or marked to show deviations.

5. Electrical data and control and wiring diagrams, including a bill of materials, elementary 
control diagrams, connection diagrams, dimensioned panel layout drawings, and 
manufacturer�s catalog data for all system components.

6. Pump performance or equipment headloss curves and data, marked to indicate the 
operating limits recommended for stable operation between which the equipment may be 
operated without surge, cavitation, or vibration.  The performance curves shall indicate 
each condition point specified showing head, power, efficiency, and NPSH required on 
the ordinate plotted against capacity on the abscissa.  The performance curves shall 
indicate performance over the entire operating range of the pump from shutoff to 
maximum capacity for full and reduced speeds.

7. Certified factory test data as specified where required in the individual equipment 
specification.  One pump of each type (if pumps are identical test only one), 
15 horsepower and greater, shall be tested for performance at the factory to determine 
head vs. capacity, efficiencies, and kilowatt draw required for the points that are 
specified.  All tests shall be run in accordance with the latest edition of the American 
Institute Standards.  If any deviation from the testing is found the pump shall be rejected.  
Provide certification of factory tests verifying design requirements.  Testing shall also 
include the following:

a. Hydrostatic test with data recorded.
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b. Hydraulic test with minimum of 5 readings between shutoff head and 25 percent 
above design capacity, recorded on data sheets as defined by the Hydraulic 
Institute, signed, dated and certified.

c. Certified pump curves showing head/flow, bhp, efficiency, NPSH curves.

d. Certification that the pump horsepower demand will not exceed the rated motor 
horsepower beyond the 1.2 service rating at any point on the curve.

e. Impeller, motor rating and electrical connections shall be checked for compliance 
to specific requirements.

f. Submersible Pumps shall include the following additional items:

1) Motor and cable insulation test for moisture content of insulation defects.

2) After submerged test run of 30 minutes under 6 feet of water, item f shall 
be re-tested.

8. Warranty information as specified in Paragraph 1.02.D and Section 01 33 00.

9. Equipment Record Form as specified in Section 01 33 00.

10. Motor Data Form as specified in Section 11 05 13.

11. Submit operation and maintenance manuals as specified in Section 01 78 23, 
accompanied by an O&M Manual Transmittal Form.

12. Proposed on-site testing and start-up procedures in step-by-step detail in accordance 
with Section 01 91 13.  Submittal of all test reports.

13. Certificate of Installation, Inspection and Start-up Services form as specified in Section 01 
91 13.

14. Manufacturer�s Certification of Instructional Services form as specified in Section 01 79 
00.

PART 2 PRODUCTS

2.01 FLANGES AND PIPE THREADS

A. Flanges on equipment and appurtenances provided under this section shall conform in 
dimensions and drilling to ANSI B16.1, Class 125 for maximum normal operating pressures of 
150 psi or ANSI B16.1, Class 250 for maximum normal operating pressures of 300 psi, unless 
otherwise specified.  Pipe threads shall conform in dimension and limits of size to ANSI B1.1, 
coarse thread series, Class 2 fit.

B. Threaded flanges shall have a standard taper pipe thread conforming to ANSI B1.20.1.  Unless 
otherwise specified, flanges shall be flat faced.

C. Flange assembly bolts shall be heavy pattern, hexagonal head, carbon steel machine bolts with 
heavy pattern, hot pressed, hexagonal nuts conforming to ANSI B18.2.1 and B18.2.2.  Threads 
shall be Unified Screw Threads, Standard Coarse Thread Series, Class 2A and 2B, ANSI B1.1.

2.02 BEARINGS

A. Unless otherwise specified, equipment bearings shall be oil or grease lubricated, ball or roller 
type, designed to withstand the stresses of the service specified.  Each bearing shall be rated in 
accordance with the latest revisions of ABMA standards for Load Ratings and Fatigue Life for Ball 
and Roller Bearings.  Unless otherwise specified, equipment bearings shall have a minimum L-10 



SMD1 ROCK CREEK WWTF GENERAL REQUIREMENTS FOR EQUIPMENT
ANAEROBIC ZONES EXPANSION 11 00 00 - 4

rating life of 50,000 hours.  The rating life shall be determined using the maximum equipment 
operating speed.

B. Grease lubricated bearings, except those specified to be factory sealed and lubricated, shall be 
fitted with easily accessible grease supply, flush, drain and relief fittings.  Extension tubes shall be 
used when necessary.  Grease supply fittings shall be standard hydraulic alemite type.

C. Oil lubricated bearings shall be equipped with either a pressure lubricating system or a separate 
oil reservoir type system.  Each oil lubrication system shall be of sufficient size to safely absorb 
the heat energy normally generated in the bearing under a maximum ambient temperature of 60 
degrees C (140 degrees F) and shall be equipped with a filler pipe and an external level indicator 
gage.  

D. All bearings accessible to touch and located within 7 feet measured vertically from floor or 
working level or within 15 inches measured horizontally from stairways, ramps, fixed ladders or 
other access structures shall either incorporate bearing housings with sufficient cooling to 
maintain surface temperature at 65 degrees C (149 degrees F) or less for continuous operation at 
bearing rated load and a 50 degrees C ambient temperature or appropriate shielding shall be 
provided that will prevent inadvertent human contact.

2.03 V-BELT ASSEMBLIES

A. Unless otherwise specified, V-belt assemblies shall be Dodge Dyna-V belts with matching Dyna-
V sheaves and Dodge Taper-lock bushings, Wood's Ultra V-belts with matching Ultra-V sheaves 
and Wood's Sure-Grip bushings, or equal.

B. Sheaves and bushings shall be statically balanced.  Additionally, sheaves and bushings which 
operate at a peripheral speed of more than 5500 feet per minute shall be dynamically balanced.  
Sheaves shall be separately mounted on their bushings by means of three pull-up grub or cap 
tightening screws.  Bushings shall be key seated to the drive shaft.

C. Belts shall be selected for not less than 150 percent of rated driver horsepower and, where two 
sheaves sizes are specified shall be capable of operating with either set of sheaves.  Belts shall 
be of the antistatic type where explosion-proof equipment is specified.

2.04 PUMP SHAFT SEALS

A. General:  Where mechanical seals are specified, seals shall be self-contained cartridge type 
single or double mechanical seals as specified in individual equipment sections. Unless specified 
otherwise, mechanical seals shall conform to the requirements set forth in this paragraph.

B. Mechanical Seals

1. SINGLE CARTRIDGE SEAL: balanced o-ring, multi-spring design with self-aligning 
faces, one piece investment cast gland with flush, quench and drain ports, 316 SS 
construction, carbon vs. silicon carbide faces, carbon restriction bushing in atmospheric 
side of gland.  Single mechanical seals shall be AESSEAL SCUSI or CURC as 
recommended by the manufacturer on a pump by pump basis; seals by other 
manufacturers will not be accepted.  

2. DOUBLE CARTRIDGE SEAL: double balanced o-ring, multi-spring design with self-
aligning faces inboard and outboard, one-piece investment cast gland, connection built-in 
to gland for inlet and outlet of barrier fluid, carbon vs. silicon carbide inboard faces, 
carbon vs. chrome oxide outboard faces.  Double mechanical seals shall be AESSEAL 
CDSA; seals by other manufacturers will not be accepted.
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3. Pumps used for hazardous chemicals and or abrasive fluids shall be equipped with 
double mechanical seals with built-in barrier fluid ports unless otherwise specified or 
requested by Owner. 

4. For submersible pumps use AESSEAL T05 component seal or manufacturers equivalent, 
double mechanical seals for abrasives and single mechanical seals for clean water.

C. Shaft Packing

1. Where shaft packing is specified, stuffing boxes shall be tapped to permit introduction of 
seal liquid and shall hold a minimum of five rows of packing.  Stuffing boxes shall be face 
attached.  Stuffing box and shaft shall be suitable for field installation, without machining 
or other modifications, of the mechanical seal specified in subparagraph 2.04.B for the 
applicable pump and operating conditions.

2. Unless otherwise specified, lantern rings shall be bronze or Teflon, packing shall be 
die-molded packing rings of non-asbestos material suitable for the intended service and 
as recommended by the manufacturer, and glands shall be bronze, two piece split 
construction.  Lantern rings shall be of two-piece construction and shall be provided with 
tapped holes to facilitate removal.  Lantern rings shall be drilled and tapped 1/4 NC-20.  
Threaded lantern ring removal tools shall be provided with spare parts for each pump.

D. Seal Water Regulating and Monitoring System

1. Seal water monitoring system shall be a complete unified component capable of 
controlling all necessary aspects of the seal water system for pumps or equipment 
utilizing a packing gland type, single mechanical type, or double mechanical type shaft 
seal.  Complete monitoring system shall include the single component control unit, 
mounting stand or bracket and associated hardware, and all necessary hoses, quick 
couplings, check valves, hose nipples, and hose couplings required for a complete and 
functioning system.

2. The base of the control unit shall be constructed of 7/8� thick, 316 stainless steel to 
accommodate fittings.  Seal connections shall be 1/4� NPT for shaft sizes up to 2� 
diameter and pumped fluid temperature < 120 deg F.  For shafts > 2� diameter or 
pumped fluid temperatures > 120 deg F, unit shall have min. 3/8� connections.  Unit shall 
include a push button test and clean system for the flow meter which can be activated 
while unit is in operation.  Unit shall utilize orifice shaped valves to allow larger particles 
of dirt and debris to pass through without stopping the flow or plugging the unit.  Pressure 
gauge shall be glycerin filled.  Unit shall come equipped with an inductive low-flow alarm 
sensor that utilizes an AC signal (20-250 VAC) to communicate to the process control 
system.

3. Complete seal water monitoring system as specified shall be John Crane Safeunit Model 
SFP or SFD, or approved equal.  Unit shall be provided with connections as follows or 
per manufacturer�s written instructions:

a. Packing gland or single seal flush type seal water system

1) John Crane Safeunit Model SFP

2) 1 connection � service water supply to unit

3) 1 connection � seal water supply from unit to the shaft seal

b. Double mechanical type seal water system

1) John Crane Safeunit Model SFD

2) 1 connection � service water supply to unit
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3) 1 connection � seal water supply from unit to shaft seal

4) 1 connection � seal water return from shaft seal to unit

5) 1 connection � drain line from unit

2.05 COUPLINGS

A. Unless otherwise specified in the particular equipment sections, equipment with a driver greater 
than 1/2 HP, and where the input shaft of a driven unit is directly connected to the output shaft of 
the driver, shall have its two shafts connected by a flexible coupling which can accommodate 
angular misalignment, parallel misalignment and end float, and which cushions shock loads and 
dampens torsional vibrations.  The flexible member shall consist of a tire with synthetic tension 
members bonded together in rubber.  The flexible member shall be attached to flanges by means 
of clamping rings and cap screws, and the flanges shall be attached to the stub shaft by means of 
taperlock bushings which shall give the equivalent of a shrunk-on fit.  There shall be no metal-to-
metal contact between the driver and the driven unit.  Each coupling shall be sized and provided 
as recommended by the coupling manufacturer for the specific application, considering 
horsepower, speed of rotation, and type of service.

B. Where torque or horsepower capacities of couplings of the foregoing type is exceeded, 
Thomas-Rex, Falk Steel Flex, or approved equal couplings will be acceptable provided they are 
sized in accordance with the equipment manufacturer's recommendations and sizing data are 
submitted.  They shall be installed in conformance to the coupling manufacturer's instructions.

2.06 GUARDS

A. Exposed moving parts shall be provided with guards which meet the requirements of OSHA.  
Guards shall be fabricated of 14-gage steel, 1/2-13-15 expanded metal screen to provide visual 
inspection of moving parts without removal of the guard.  Guards shall be galvanized after 
fabrication and shall be designed to be readily removable to facilitate maintenance of moving 
parts.  Reinforced holes shall be provided.  Lube fittings shall be extended through guards.

2.07 CAUTION SIGNS

A. Equipment with guarded moving parts which operates automatically or by remote control shall be 
identified by signs reading "CAUTION - AUTOMATIC EQUIPMENT MAY START AT ANY TIME".  
Signs shall be as specified in Section 10 14 00.  Signs shall be installed near guarded moving 
parts.

2.08 GAGE TAPS, TEST PLUGS, AND GAGES

A. Gage taps shall be provided on the suction and discharge sides of pumps, blowers, compressors, 
and as shown in the Drawings.  Pressure and vacuum gages shall be provided where specified.

2.09 NAMEPLATES

A. A manufacturer�s nameplate shall be provided for each piece of equipment and shall identify the 
manufacturer�s name and address, and the specific style and/or model of the equipment 
provided.

B. Project identification nameplates shall be provided on each item of equipment and shall contain 
the specified equipment name or abbreviation and equipment number.  Equipment nameplates 
shall be engraved or stamped stainless steel and fastened to the equipment in an accessible 
location with stainless steel screws or drive pins.
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C. Project identification nameplates for pumps shall indicate rated head and flow, pump operating 
speed (rpm), and impeller diameter.

2.10 LUBRICANTS

A. The Contractor shall provide for each item of mechanical equipment a supply of the lubricant 
required for the commissioning period.  Lubricants shall be of the type recommended by the 
equipment manufacturer and shall be products of the Owner's current lubricant supplier.  The 
Contractor shall limit the various types of lubricants by consolidating them, with the equipment 
manufacturer's approval, into the least number of different types.  Not less than 90 days before 
the date shown in his construction schedule for starting, testing and adjusting equipment, the 
Contractor shall provide the Owner with three copies of a list showing the required lubricants, 
after consolidation, for each item of mechanical equipment.  The list shall show estimated 
quantity of lubricant needed for a full year's operation, assuming the equipment will be operating 
continuously.

2.11 ANCHOR BOLTS

A. Anchor bolts shall be designed for lateral forces for both pullout and shear.  Anchor bolts shall be 
304 stainless steel and comply with the requirements of Section 05 05 19.

2.12 SPARE PARTS

A. Spare parts, wherever required by detailed specification sections, shall be stored in accordance 
with the provisions of this paragraph.  Spare parts shall be tagged by project equipment number 
and identified as to part number, equipment manufacturer, and subassembly component (if 
appropriate).  Spare parts subject to deterioration such as ferrous metal items and electrical 
components shall be properly protected by lubricants or desiccants and encapsulated in 
hermetically sealed plastic wrapping.  Spare parts with individual weights less than 50 pounds 
and dimensions less than 2 feet wide, or 18 inches high, or 3 feet in length shall be stored in a 
suitable box, identified with stenciled lettering stating the name of the equipment, equipment 
numbers, and the words "spare parts."  A neatly typed inventory of spare parts shall be taped to 
the exterior of the box.

PART 3 EXECUTION

3.01 GENERAL

A. The manufacturer shall assume responsibility for packaging to prevent transit and handling 
damage.

B. Store, install, and start-up each specified equipment system, including accessories, where shown 
on the Drawings, as specified herein, and as recommended by the equipment manufacturer's 
written instructions.  Bring any discrepancies immediately to the attention of the Engineer.

C. Final coatings, where required, shall be in accordance with Section 09 90 00.

3.02 INSTALLATION AND FIELD TESTING

A. All certification of factory tests and materials shall be submitted and approved by the Engineer 
before shipping equipment.

B. The Contractor shall install the equipment and make any and all necessary modifications and/or 
adjustments required to obtain satisfactory operation.  Accurately place anchor bolts for skid 
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attachment to floor using dimensions as per the manufacturer installation data and as specified in 
Section 05 05 19.

C. Provide lubrication and lubrication fittings before operating as per manufacturer�s 
recommendations.  Extend fitting to allow easy access and without having to remove covers or 
guards.

D. Provide factory certified service technician to inspect the installation, unless otherwise specified.  

E. All equipment shall be field tested after installation in accordance with Section 01 91 13, the 
Contract Documents, the requirements of this section, and the requirements of the individual 
equipment specification to demonstrate satisfactory operation and performance, without causing 
excessive noise, cavitation, vibration, leakage, overheating, or other operational deficiencies.  
Field testing shall be performed under the supervision of an experienced field representative of 
the manufacturer, who shall supervise the testing and shall certify in writing that the equipment 
and controls have been properly installed, aligned, lubricated, adjusted, and readied for 
operation.

F. Start-up:  Start-up, check and operate equipment over the entire operational range and speed 
range.

G. Pump systems.  Pumps systems shall be tested for compliance with the following:

1. Vibration shall be within amplitude limits recommended in the Hydraulic Institute 
Standards and shall be recorded at a minimum of four pumping conditions defined by the 
engineer.

2. Pump performance shall be documented by obtaining concurrent readings, showing 
motor voltage, amperage, pump suction head, and pump discharge head for at least 4 
pumping conditions.  Each power lead to the motor shall be checked for proper current 
balance.  All instrumentation necessary to conduct the testing shall be provided by the 
Contractor.

H. The installation and initial operation of all components shall be certified on the Certificate of 
Installation, Inspection and Start-up Services form as specified in Section 01 91 13.

I. Electrical and controls testing shall conform to the requirements of Section 01 91 13 and 
Divisions 26 and 40.

3.03 TRAINING

A. Unless otherwise specified, training addressing the theory of operation, testing, troubleshooting, 
and maintenance of equipment item and system shall be provided.  Training shall be conducted 
in accordance with Section 01 79 00 and shall be certified on Manufacturer�s Certificate of 
Instructional Services in Section 01 79 00.  Minimum training duration shall be as specified in the 
individual equipment specification.

END OF SECTION
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SECTION 11 05 13

ELECTRIC MOTORS

PART 1 GENERAL

1.01 DESCRIPTION

A. This section specifies low-voltage alternating current induction motors, 250 horsepower or less.  
This section does not specify medium voltage (over 600 volts) motors and specialty motors such 
as submersible motors, hoist motors, valve operator motors or torque rated motors.  Unless 
specified otherwise, electric motors shall be provided by the manufacturer of the driven 
equipment under the provisions of Section 11 00 00.  Unless specified otherwise in the particular 
equipment specifications, motors shall be provided in compliance with this specification Section.

1.02 QUALITY ASSURANCE

A. General:  Motors shall be built in accordance with UL 674, UL 1004, NEMA Standard MG 1, and 
to the requirements specified.

B. References:  This section contains references to the following documents.  They are a part of this 
section as specified and modified.  In the event conflict between the requirements of this section 
and those of the listed documents, the requirements of this section shall prevail.

Reference Title

ABMA 9 Load Ratings and Fatigue Life for Ball Bearings

ABMA 11 Load Ratings and Fatigue Life for Roller Bearings

IEEE 112 Standard Test Procedures for Polyphase Induction Motors and 
Generators

IEEE 841 Standard for Petroleum and Chemical Industry � Totally Enclosed Fan-
Cooled (TEFC) Squirrel Cage Induction Motors � Up to and Including 
500 HP

NEMA ICS 2 Industrial Control and Systems  Controllers, Contactors and Overload 
Relays Rated 600 Volts

NEMA 250 Enclosures for Electrical Equipment (1000 volts maximum)

NEMA MG 1 Motors and Generators

UL 674 Electric Motors and Generators for Use in Division 1 Hazardous 
(Classified) Locations

UL 1004 Standard for Rotating Electrical Machines � General Requirements

C. Factory Testing:  Motors rated 100 horsepower and greater shall be assembled and performance 
tested at the factory.  Test results shall be submitted with the equipment operation and 
maintenance data.  Factory tests shall include the following:

1. No load current.

2. Full load current.

3. Breakdown torque.

4. Locked rotor current.
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5. Locked rotor torque.

6. Hi-potential test.

1.03 AMBIENT CONDITIONS

A. Motors shall be rated for continuous operation at nameplate horsepower under the following 
conditions:

1. Temperature (max):  50 degrees Centigrade

2. Elevation:  6,400 feet above sea level.

PART 2 PRODUCTS

2.01 ACCEPTABLE PRODUCTS 

A. The following manufacturer's motors generally meet the class and performance requirements of 
this specification when furnished with appropriate modifications and additional features as 
specified:

1. Baldor

2. General Electric

3. Reliance Electric Co.

4. US Motor

2.02 GENERAL

A. Nameplates:  Motor nameplates shall be engraved or stamped stainless steel or brass.  
Information shall include those items enumerated in NEMA Standard MG 1, paragraph 10.37, 
10.38 or 20.60, as applicable. Nameplates shall be permanently fastened to the motor frame and 
shall be positioned to be easily visible for inspection. 

1. Additional Markings:

a. Nameplates for motors 1/2 horsepower and larger shall indicate the ABMA L-10 
rated life for the motor bearings.  

b. Nameplates for motors 2 horsepower and larger shall list the NEMA nominal 
efficiency.  

c. Nameplates for inverter duty motors shall identify the motor as inverter duty.

d. Nameplates for IEEE 841 compliant motors shall indicate IEEE 841 compliance. 

e. Nameplates for explosion proof motors shall also indicate UL frame temperature 
limit code.

B. Construction:  All motors provided under this specification shall have the following features of 
construction unless otherwise specified:

1. Cast iron frames for motors 1/2 horsepower and larger. Steel frames for motors smaller 
than 1/2 horsepower. Aluminum frame motors will not be permitted.

2. Cast metal fan blades and shrouds.

3. Cadmium plated hardware.
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4. Non-hygroscopic leads.

5. Class B temperature rise above 40 degrees C ambient.

6. NEMA design B.

7. NEMA F1 mounting configuration.

C. Provide the below listed information:

1. Completed motor data form (Form 11 05 13, appended to the end of this section).

2. Detail drawings including:

a. Motor outline, dimensions, and weight.

b. Motor connection diagram indicating requirements for all electrical connections.

3. Manufacturer's descriptive information relative to motor features and conformance with 
specified standards.

2.03 MOTORS LESS THAN 1/2 HORSEPOWER

A. General:  Unless otherwise noted on the Drawings or Specifications, motors less than 1/2 
horsepower shall be squirrel cage, single phase, capacitor start, induction run type.  Construction 
features listed in paragraph 11 05 13-2.02 may be as normally supplied by the equipment 
manufacturer.  Single phase motors shall have Class B insulation.  Small fan motors may be split-
phase or shaded-pole type.  Windings shall be copper.

B. Rating:  Motors shall be rated 115 volts, single phase, 60 hertz, and shall be continuous time 
rated in conformance with NEMA Standard MG 1, paragraph 10.35.  Motors shall be non-
overloading at all points of the equipment operation.

C. Enclosures:  Motor enclosures shall be as defined in NEMA MG 1.  Unless otherwise specified, 
motors shall have totally enclosed fan cooled or totally enclosed non-ventilated enclosures.  
Explosionproof motors shall bear the UL Label for Class I, Division 1, Group D hazardous 
locations.

2.04 MOTORS 1/2 HORSEPOWER THROUGH 250 HORSEPOWER

A. General:  Motors 1/2 horsepower through 250 horsepower shall be three phase, squirrel cage, full 
voltage start induction type.  Unless otherwise specified, motors shall have a NEMA MG 1-1.16 
design for the duty service imposed by the driven equipment such as frequent starting, 
intermittent overload, high inertia, mounting configuration, or service environment.

B. Rating:  Motors shall be rated 460 volts, three phase, 60 Hz, and shall be continuous time rated in 
accordance with NEMA Standard MG 1, paragraph 10.35.  Unless specified otherwise, motors 
shall have a service factor of 1.15, but shall not be required to exceed their nameplate rating at 
any point in the service range of the driven equipment.  

C. Efficiency:  Motors shall be premium energy efficient type. Motor minimum nameplate efficiency, 
determined in accordance with IEEE 112B testing procedures, when operating on a sinusoidal 
power source shall be as specified in NEMA MG1 for premium efficiency electric motors.

D. Classifications

1. General: Motors shall conform to the requirements specified in the following paragraphs.  
Definition of terms shall be in accordance with NEMA MG 1.  Temperature rise for all 
motor types shall not exceed that permitted by Note II, paragraph 12.42, NEMA MG 1. 
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2. Type 1 Motors:  Type 1 motors shall have drip-proof guarded enclosures with Class F 
insulation and Class B temperature rise at the motor's nominal rating.

3. Type 2 Motors:  Type 2 motors shall be totally enclosed, fan-cooled with Class F 
insulation and Class B temperature rise at the motor's nominal rating.

4. Type 2S Motors:  Type 2S motors shall be totally enclosed, fan-cooled designed for 
severe duty applications.  Type 2S motors shall conform to the requirements of IEEE 
841.  Motor nameplate shall indicate IEEE 841 compliance.

5. Type 3 Motors:  Type 3 motors shall be explosionproof motors, UL listed in accordance 
with UL 674 for Class I, Group D hazardous atmospheres.  The motor shall have Class F 
insulation and shall conform to IEEE 841.  An UL-approved breather/drain device shall be 
provided in the motor drain hole. 

E. Thermal Protection:  Type 2 and Type 3 motors, 50 horsepower and larger, shall be provided with 
Type 1 thermal protection as defined in NEMA MG 1-12.53.1 unless otherwise specified.  Motor 
manufacturer shall provide any auxiliary equipment required to monitor the thermal protection 
devices.  Auxiliary equipment shall have normally closed NEMA ICS 2 B300 contacts and shall be 
housed in NEMA 250 enclosures as follows:

1. Type 2 Motors:  NEMA 4

2. Type 3 Motors:  NEMA 7D

F. Inverter Duty Motors:  Motors specified as inverter duty in the process equipment specifications 
shall have the features of the specified motor classification (Refer to paragraph 11 05 13-2.04 D) 
in addition to the features specified herein for inverter duty motors.  

1. Motors intended for use with adjustable frequency controllers shall not exceed NEMA MG 
1, Class B, temperature rise when operating over the specified speed range with the 
specified load speed/torque characteristic.  Inverter duty motors may be NEMA MG1-
1.16, Design A.

2. Motors intended for use with adjustable frequency controllers shall be inverter duty 
motors specifically designed for inverter service for the speed range and load torque 
characteristic required by the associated driven equipment.  Inverter duty motor shall be 
designed to operate over the speed or frequency range specified.  Motor insulation shall 
be designed to meet NEMA MG 1, Part 31 (1600 volt peak at a minimum of 0.1 micro-
second rise time). 

3. Motors shall be premium energy efficient type with a minimum nameplate efficiency as 
specified in paragraph 11 05 13-2.04 C at rated load on sine wave power at the base 
voltage and frequency rating.  Motors shall have a 1.15 service factor on sine wave 
power at the base voltage and frequency rating and a 1.0 service factor on inverter power 
throughout the specified speed range.

a. Shaft Grounding Unit:  Where specified, inverter duty motors shall be equipped 
with a shaft grounding unit mounted on the fan housing with stub shaft extended 
from the motor shaft. Grounding unit shall be equipped with two brushes, totally 
enclosed and sealed against environmental contamination.

b. Winding Overtemperature Protection:  All inverter duty motors shall be provided 
with stator winding overtemperature protection.  Overtemperature protection shall 
be NEMA MG 1-12.53, Type 1 winding and locked rotor overtemperature 
protection.  Detectors shall be positive thermal protection (PTC) thermistors with 
leads brought out to a terminal block in an auxiliary conduit box integral to the 
motor.  Thermistor characteristics shall comply with IEC 60034-11-2. Two 
thermistors shall be provided in each phase of the stator winding.  All thermistor 
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leads (2 per thermistor) shall be labeled and terminated in the motor auxiliary 
conduit box. 

c. Blower-Cooled Motors:  Where specified, or required by the specified application 
requirements, inverter duty motors shall be totally enclosed, air-over, blower-
cooled (TEBC).  Blowers shall be driven at constant speed by 460-volt, 3-phase 
motors in conformance with Type 2 requirements as specified in paragraph 11 05 
13-2.04 D.  Blower and ducting shall be an integral part of the main motor frame.  
Air intake filter shall be provided.  Scroll case shall be cast aluminum or iron, and 
fan wheel shall be Type 304 stainless steel.

G. Vertical Motors:  Vertical motors shall be solid-shaft P-base type specifically designed for vertical 
installation.  Universal position motors are not acceptable.  Vertical motors shall conform to Type 
2, Type 3, and/or inverter duty motor requirements as specified.  Thrust bearing rating shall be 
compatible with the loads imposed by the driven equipment.

H. Conduit Boxes:  Conduit boxes shall be cast iron, split construction with threaded hubs. Conduit 
boxes shall be sized at least one size larger than NEMA standard for the given motor size. 
Conduit boxes shall be designed to rotate in order to permit installation in any of four positions 90 
degrees apart. Motors shall be furnished with petroleum-resistant gaskets at the base of the 
conduit box and between the halves of the conduit box. Motors shall have grounding lug located 
within the box for the ground connection. Minimum length of pigtail leads shall be 12 inches for 
motors up to 50 horsepower, and 16 inches for motors larger than 50 to 250 horsepower.

1. A separate, auxiliary conduit box shall be provided for terminating the leads of internal 
motor accessories including thermal protective devices, space heaters, etc.

I. Bearings:  Bearings may be oil or grease lubricated ball or angle contact roller bearings rated for 
a minimum L-10 life of 100,000 hours in accordance with ABMA 9-1990 or ABMA 11-1990 at the 
ambient temperature specified.   Motor designs employing cartridge type bearings will not be 
accepted.  Bearings shall be fitted with lubricant fill and drain or relief fittings.

J. Lifting Eyes:  Motors weighing more than 50 pounds shall be fitted with at least one lifting eye.

K. Current Imbalance:  Current imbalance, based upon the lowest value measured, shall not exceed 
the values tabulated below when the motor is operating at any load within its service factor rating 
and is supplied by a balanced voltage system:

1. Under 5 horsepower: 25 percent

2. 5 horsepower and above: 10 percent

L. Space Heaters:  Where specified, space heaters shall be sized and designed to prevent 
condensation inside the motor enclosure after shutdown.  Heaters shall be cartridge or flexible 
wraparound type.  Heaters shall be rated 120 volts, single phase, 60 Hz.  The space heater rating 
in watts and volts shall be noted on the motor nameplate or on a second nameplate.  Space 
heater terminals shall be brought to a separate terminal block or pigtails in the conduit box.

M. For motors 100 horsepower and larger, a motor heating curve.
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PART 3 EXECUTION

3.01 INSPECTION

A. Examine areas and conditions under which motors are to be installed and notify Contractor in 
writing of conditions detrimental to proper completion of the work.  Do not proceed with work until 
unsatisfactory conditions have been corrected in a manner acceptable to the Installer.

3.02 INSTALLATION OF MOTORS

A. Install motors and accessories in accordance with manufacturer's instructions.  Manufacturer�s 
installation instructions shall be available at the project site.

B. Remove any slushing compound on shaft or other parts using a petroleum-type solvent.

C. Remove shaft shipping braces after motor is placed in its final location.

D. Install motor securely on firm, level foundation.

E. Install shaft coupling or sheave in accordance with manufacturer�s instructions. Do not modify 
motor shaft to accommodate coupling or sheave. 

F. Align the motor shaft with the load shaft. Meet the most stringent of the motor manufacturer�s 
requirements for shaft alignment or the driven equipment manufacturer�s requirements for shaft 
alignment.

G. Verify that line voltage and phases agree with motor nameplate.

H. Ground motors according to manufacturer�s instructions and the requirements of Specification 33 
71 02.

I. Make electrical connections to motors using materials and methods in accordance with 
Specification 26 20 00. Use motor lead splicing kits to insulate and seal connections to leads.

3.03 FIELD INSPECTION AND TESTING

A. Verify that motor is lubricated in accordance with manufacturer�s instructions.

B. Before energizing, turn motor shaft by hand to ensure free rotation.

C. Verify that the area around motor fan cooling air inlets is free of debris that could be drawn into 
motor or motor fan during operation.

D. Check external bolted connections for proper torque.

E. Before energizing motor with driven equipment, verify proper alignment of motor shaft with load 
shaft. Provide alignment test report.

F. Inspect and test motor installations in accordance with the requirements of Specification 26 08 
00. 

END OF SECTION
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Form 11 05 13
Motor Data Form

Driven Equipment
Name:

Equipment
Numbers:

Driven Equipment
Description:

Driven Equipment
Location:

Motor Nameplate Markings

Manufacturer: Manufacturer Type:

Frame: Horsepower: Service Factor:

Volts: Phase: Temperature Rating: C

Full Load Amps: Frequency: Locked Rotor Amps:

Design Letter: Code Letter: Insulation Class: 

RPM: Time Rating:

 

Motor Efficiency Motor Enclosure Type

Guaranteed minimum efficiency: Open drip proof

Nameplate or nominal efficiency: Totally enclosed, fan-cooled

Explosion proof  (Class I, Division 1)

Other:

Motor Construction Features

Inverter Duty (NEMA MG 1, Part 31): YES NO

Winding Overtemperature Protection (PTC Thermistors in each winding): YES NO

Cast Iron Frame: YES NO

IEEE 841 Compliant YES NO

NEMA Mounting Configuration:

Bearing Life (Hours):
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SECTION 26 05 00 

COMMON WORK RESULTS FOR ELECTRICAL

PART 1 GENERAL

1.01 SCOPE OF WORK 

A. General:  This section specifies several categories of provisions for electrical work, including: 

1. Certain adaptive expansions of requirements specified in the General Conditions.

2. General performance requirements within the electrical system as a whole.

3. General work to be performed as electrical work, because of its close association.

B. Drawings:  Examine all drawings relating to the project.  Include all work, materials, and 
equipment mentioned or shown as being provided under this division.  Refer to all Drawings and 
details in coordinating and completing the work.  Study all Drawings to determine any conflicts 
with ordinances and statutes.  Report any discrepancies, conflicts, or omissions; accomplish work 
required for conformance and/or completion.

C. Specifications:  Examine all specification divisions relating to the project.  Include all work, 
materials, and equipment mentioned as being provided under this division.  Study all 
specifications to determine any conflicts with ordinances and statutes. Report any discrepancies, 
conflicts, or omissions; accomplish work require for conformance and/or completion.

D. General Outline:  The facilities and systems of the electrical work can be described (but not by 
way of limitation) as follows:

1. Coordination and installation of new electrical equipment to the existing electrical 
distribution.

2. Lighting systems.

3. Controls and instrumentation systems as indicated.

1.02 RELATED SECTIONS

A. General Conditions � Coordination and Meetings

B. General Conditions � Submittals

1.03 REFERENCES

A. ANSI � American National Standards Institute

B. ASTM � American Society of Testing Materials

C. IEEE � Institute of Electrical and Electronic Engineers

D. ICEA � Insulated Cable Engineers Association

E. NECA � National Electrical Contractors Association

F. NFPA 70 � National Electric Code (NEC)
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G. OSHA � Occupational Safety and Health Act

H. UL � Underwriters' Laboratories

1.04 ACTION SUBMITTALS

A. General: Electrical compliance submittals shall be prepared and submitted in accordance with the 
Conditions of Contract, General Conditions, and this specification section.  The types of 
submittals required for electrical work are defined herein. Refer to each Division 26 specification 
section for detailed requirements for submittal content.  Administrative submittals are specified 
elsewhere in the Contract Documents.

B. Content:  Electrical compliance submittals shall include the following information.

1. Each specification section shall be submitted separately for approval. All equipment 
included in the submittal shall be listed. Combined section submittals are not acceptable.

2. Shop Drawings:   Project shop drawings and other data prepared specifically for 
fulfillment of the project requirements.  Shop drawings include fabrication, physical size, 
dimensioned layout, wiring diagrams, coordination and similar drawings and diagrams, 
and include performance data associated therewith, including weights, capacities, 
speeds, outputs, consumptions, efficiencies, voltages, amperages, cycles, phases, noise 
levels, operating ranges, and similar information.

3. Manufacturer�s Data:  Manufacturer�s most current standard printed product information, 
including (as applicable) promotional brochures, product specifications, installation 
instructions and diagrams, statements of compliance with standards, performance charts 
or curves, and similar information concerning the standard portions of the manufacturer�s 
products.

4. Certifications:  Written statements, either standard printed forms or specifically prepared 
text, executed specifically for the project application by an authorized officer of the 
contracting firm, manufacturer, or other firm as designated, certifying (to the best of his 
knowledge) to compliance with the requirements as specified.

5. Specification Conformance: Each electrical submittal shall include a copy of the 
applicable specification section, with addendum updates included, and all referenced and 
applicable sections, with addendum updates included, with each paragraph check-
marked to indicate specification compliance or marked to indicate requested deviations 
from specification requirements.  Check marks (in the margin adjacent to the beginning of 
the paragraph) shall denote full compliance with a paragraph as a whole.  If deviations 
from the specifications are indicated and therefore requested by the Contractor, each 
deviation shall be underlined and denoted by a number in the margin to the right of the 
identified paragraph. The remaining portions of the paragraph not underlined will signify 
compliance on the part of the Contractor with the specifications.  The submittal shall be 
accompanied by a detailed, written justification for each deviation.  Failure to include a 
copy of the marked-up specification sections, with justification(s) for any requested 
deviations to the specification requirements, with the submittal shall be sufficient cause 
for rejection of the entire submittal with no further consideration.

C. Submittal Presentation:  Submittal data shall be assembled in a PDF document.  Each PDF 
submittal shall contain a cover sheet, bookmarked by item, and cross-referenced to the 
appropriate specification paragraph.  Catalog cuts shall be edited and clearly identify only the 
items, model numbers, and information that applies to the equipment being furnished.

D. Partial, incomplete, or illegible submittals will be returned to the Contractor without review for re-
submittal.
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1.05 INFORMATION SUBMITTALS

A. Instruction Manuals

1. General:  Submittals shall be in accordance with Conditions of Contract, General 
Conditions, and the requirements of this specification section. Instruction Manuals shall 
be submitted complete prior to commencing any training; partial or incomplete data shall 
not be accepted. 

2. Electronic Copy:  One (1) electronic copy of all Instruction Manuals shall be provided in 
portable document format (.PDF) with each section identified and bookmarked by item.

3. Content:  Instruction Manuals shall include the following information.

a. Contact Information:  Instruction Manuals shall include the names, addresses, 
and telephone numbers of the manufacturer, the nearest representative of the 
manufacturer, and the nearest supplier of the manufacturer�s equipment and 
parts.

b. Manufacturer�s Product Warranties:  Manufacturer�s standard printed 
commitment in reference to a specific product and normal application, stating that 
certain acts of restitution will be performed for the Purchaser or Owner by the 
manufacturer, when and if the product fails within certain operational conditions 
and time limits.

c. User Manuals:  The written instructions by the manufacturer, fabricator, or 
installer of equipment or systems, detailing the procedures to be followed by the 
Owner in configuration, operation, control, and shutdown of each operating item 
of the equipment and each electrical system.

d. Maintenance Manuals:  The compiled information provided for the Owner�s 
maintenance and troubleshooting of each system of operating equipment, 
including lubrication, emergency control, parts replacement, spare parts 
inventory recommendation, listing of tools and accessories needed for 
maintenance, and similar instructions.

e. Guarantees:  The Contractor�s specific signed commitment (sometimes requiring 
also that other countersign) to the Owner that certain acts of restitution will be 
performed when and if certain portions of electrical work fail within certain 
operational conditions and time limits.

f. Certifications:  Written statements, either standard printed forms or specifically 
prepared text, executed specifically for the project application by an authorized 
officer of the contracting firm, manufacturer, or other firm as designated, 
certifying (to the best of his knowledge) the equipment installation, configuration, 
and startup is in compliance with the manufacturer�s recommendations and the 
project requirements.

g. Test Reports:  The results of all specified factory and field tests shall be included 
with the Instruction Manuals.

h. Startup Reports:  Equipment manufacturer�s field startup reports shall be 
included with the Instruction Manuals.

i. Configuration Data:  A written record documenting the setup and configuration of 
each system that is software, hardware, or firmware configurable in the field shall 
be included in the Instruction Manual.  All configuration parameters, jumpers, 
switch settings, etc., shall be recorded.

j. As-Built Control Wiring Diagrams and Assembly Drawings:  As-built control 
diagrams and assembly drawings shall be provided in appropriately sized 
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binders. Drawings shall not reduced in size for assembly in the instruction 
manual.  As-built drawings shall be organized by facility or location.

B. Drawings

1. Where the Contractor is required to provide information on drawings as part of the 
specified work, such drawings shall be prepared on 11 inch by 17 inch paper complete 
with borders and title blocks clearly identifying project name, equipment and the scope of 
the drawing.  Drawings shall be prepared on a computer-aided drafting (CAD) system.  
All CAD drawing files shall be converted to .DWG file format and electronically submitted.  
All CAD drawing files shall be updated to reflect final as-constructed conditions.

1.06 QUALITY ASSURANCE

A. General:  Refer to the General Conditions for general administrative/procedural requirements 
related to compliance with codes and standards.  Materials and workmanship shall comply with 
all applicable codes, specifications, local ordinances, industry standards, and utility company 
regulations.  In case of difference between codes, state laws, local ordinances, industry 
standards, utility company regulations, and the contract documents, the most stringent shall 
govern.

B. Definitions

1. Elementary or Schematic Diagram:  A schematic (elementary) diagram shows, by means 
of graphic symbols, the electrical connections and functions of a specific circuit 
arrangement.  The schematic diagram facilitates tracing the circuit and its functions 
without regard to the actual physical size, shape, or location of the component devices or 
parts.

2. One-line Diagram:  A one-line diagram shows by means of single lines and graphical 
symbols the course of an electrical circuit or system of circuits and the components, 
devices or parts used therein.  Physical relationships are usually disregarded.

3. Block Diagram:  A block diagram is a diagram of a system, instrument, computer, or 
program in which selected portions are represented by annotated boxes and 
interconnecting lines.

4. Wiring or Connection Diagram:  A wiring or connection diagram includes all of the 
devices in a system and shows their physical relationship to each other including 
terminals and interconnecting wiring in an assembly.

5. Interconnection Diagram:  Interconnection diagrams shall show all external connections 
between terminals of equipment and outside points, such as motors and auxiliary 
devices.  References shall be shown to all connection diagrams that interface to the 
interconnection diagrams. Interconnection diagrams shall be of the continuous line type.  
Bundled wires shall be shown as a single line with the direction of entry/exit of the 
individual wires clearly shown.  Wireless diagrams and wire lists are not acceptable.  
Wire identification shall be shown as actually installed. The wire identification for each 
end of the same wire shall be identical.  All devices and equipment shall be identified.  
Terminal blocks shall be shown as actually installed and identified in the equipment 
complete with individual terminal identification.

6. Arrangement, Layout, or Outline Drawings:  An arrangement, layout, or outline drawing is 
one that shows the physical space and mounting requirements of a piece of equipment.  
It may also indicate ventilation requirements and space provided for connections or the 
location to which connections are to be made.
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C. Identification of Listed Products:  Electrical equipment and materials shall be listed for the 
purpose for which they are to be used, by an independent testing laboratory.  Three such 
organizations are Underwriters Laboratories (UL), Canadian Standards Association (CSA), and 
Electrical Testing Laboratories (ETL).  Independent testing laboratory shall be acceptable to the 
inspection authority having jurisdiction.

When a product is not available with a testing laboratory listing for the purpose for which it is to 
serve, the product may be required by the inspection authority, to undergo a special inspection at 
the manufacturer's place of assembly.  All costs and expenses incurred for such inspections shall 
be included in the original contract price.

D. Symbols:  Except as otherwise indicated, refer to the symbol�s legend on the Drawings for 
definitions of symbols used on the Drawings to show electrical work.

E. Coordination Meetings: The Contractor shall include as Work of this section of the specifications 
the requirement for the following coordination meetings to be held at the project site.  The primary 
function of the meetings shall be to ensure compliance with the requirements of the construction 
documents and facilitate timely performance of the contract.  The Contractor shall have in 
attendance at each meeting a representative of the Division 16 subcontractor who is responsible 
for the execution of the Work of this contract.  The preliminary schedule and agenda for each of 
the meetings shall be as described below.  The specific dates for each of the meetings shall be 
scheduled by the Contractor and approved by the Construction Manager.  The Construction 
Manager shall be provided with two (2) weeks minimum advanced written notice of proposed 
scheduled meeting dates.

1.07 PROJECT/SITE CONDITIONS

A. Environmental Conditions:  The following environmental conditions are typical for the project site.  
All electrical equipment and materials shall be sized and de-rated for the specified conditions:

1. Elevation:  5,500 feet above mean sea level

2. Outdoor Temperature:

a. Winter: -10 to 40 °F

b. Summer: 40 to 105 °F

B. Area Classifications: For the purpose of delineating the basic electrical construction materials and 
installation requirements for this project, areas of the project have been classified on the 
Drawings as defined below.  Electrical work within these areas shall conform to the requirements 
described below as well as the referenced code requirements.

1. Dry Non-Process Areas (NEMA 1):  Areas requiring general purpose, NEMA 1, 
construction are indoor areas typically environmentally controlled non-process areas 
such as electrical rooms.

2. Wet Process Area (NEMA 4X):  Areas requiring corrosion resistant, NEMA 4X, 
construction are all wet process areas and below grade vaults.  Wet process areas 
typically contain damp conditions, wastewater, chemicals, or sludge pumping or piping 
systems and are subject to spills and washdown. Wet process areas shall also include 
those areas containing chemicals.

C. Construction Materials:  Construction materials required for each area classification are listed in 
Table 26 05 00-A appended to the end of this specification section. Refer to the individual 
specification section for each component for material composition and installation practices.
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D. Seismic:  Electrical equipment and supports shall be braced in accordance with the Uniform 
Building Code for Seismic Zone 1.

1.08 HANDLING AND STORAGE

A. Delivery:  Deliver electrical materials and equipment properly packaged.  Utilize factory fabricated 
containers or wrappings for materials and equipment which protect materials and equipment from 
damage.  Inspect materials and equipment to ensure that no damage has occurred during 
shipment.

B. Storage:  Store electrical materials and equipment indoors in original packaging in areas 
specifically designated for equipment storage.  Protect equipment and materials from construction 
traffic and debris.

C. Handling: Handle electrical materials and equipment carefully to prevent physical damage to 
materials and equipment.  Remove packaging, including the opening of crates and containers, 
avoiding the use of excessive hammering, and jarring which could damage the materials and 
equipment contained therein.  Do not install damaged materials or equipment; remove from site 
and replace damaged materials and equipment with new.

PART 2 PRODUCTS

2.01 EQUIPMENT AND MATERIALS

A. Equipment and materials shall be new and free from defects.  All material and equipment of the 
same or a similar type shall be of the same manufacturer throughout the work.  Standard 
production materials shall be used wherever possible.

2.02 ELECTRICAL EQUIPMENT IDENTIFICATION

A. General:  Nameplates shall be made from laminated phenolic plastic.  The nominal size of the 
nameplates shall be 3/4-inch-high by 2 inches long.  Nameplates shall have white backgrounds 
with 3/16-inch black letters.  Nameplate engraving shall minimally identify the equipment or 
equipment served by the labeled device and shall be in complete English terminology as 
indicated on the Drawings.  Nameplates shall be attached with epoxy-based adhesive.

B. Legends:  Descriptions given on the one-line diagrams; panel schedules shall be used as the 
basis for nameplate engraving.  In addition to the English description, each nameplate shall also 
indicate the equipment or device tag number.  Additional engraving legend requirements shall be 
as defined below. If abbreviations are required because of space limitations, abbreviations shall 
be submitted to the Engineer for approval.

C. Equipment:  Nameplates shall be provided for the following equipment.  Additional engraving 
requirements shall be as indicated in parenthesis for each equipment type.

1. Panelboards, electrical cabinets, and enclosures

2. Electrical switchgear and switchboards

3. Control panels

4. Control stations (indicating equipment controlled)

5. Power transfer equipment

6. Transformers (indicating power source and equipment served)
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7. Disconnect, transfer, and bypass switches (indicating power source and equipment 
controlled)

8. Local motor starters (indicating power source and equipment controlled)

2.03 CUTTING AND PATCHING

A. Comply with the requirements of the General Conditions for the cutting and patching of other 
work to accommodate the installation of electrical work.  Except as individually authorized by the 
Construction Manager, cutting, and patching of electrical work to accommodate the installation of 
other work is not permitted.

2.04 EXCAVATING FOR ELECTRICAL WORK

A. General:  The work of this article is defined to include whatever excavating and backfilling is 
necessary to install the electrical work.  Coordinate the work with other excavating and backfilling 
in the same area, including dewatering, flood protection provisions, and other temporary facilities.  
Coordinate the work with other work in the same area, including other underground services 
(existing and new), landscape development, paving, and floor slabs on grade.  Coordinate with 
weather conditions and provide temporary facilities needed for protection and proper performance 
of excavating and backfilling.

1. General Standards:  Except as otherwise indicated, comply with the applicable provisions 
of General Conditions for electrical work excavating and backfilling.  Refer instances of 
uncertain applicability to the Construction Manager for resolution before proceeding.

2. Replacement of Other Work:  Where it is necessary to remove and replace landscape 
work, pavement, flooring, and similar exposed finish work, engage the original installer to 
install the replacement work; except where work existed prior to the work of this Contract, 
engage only experienced and expert firms and tradespersons to replace the work.

2.05 CONCRETE FOR ELECTRICAL WORK

A. General:  The work of this article is defined to include whatever concrete work is necessary or 
shown specifically to install the electrical work; but excluding equipment base grouting (see 
applicable Division 26 sections).  Coordinate the work with other work, particularly other concrete 
work, and accessories.

1. General Standards:  Refer to Structural specifications for all concrete standards.

2.06 HOUSEKEEPING

A. General:  Electrical equipment shall be protected from dust, water, and damage during the 
construction period.  Electrical equipment including motor control centers, motor controllers, 
panelboards, switchgear, and buses shall be wiped free of dust and dirt on the outside and kept 
dry.

B. Upon completion of the work, remove all litter, waste material, unused materials, and Contractor�s 
tools and equipment from the job site.

C. Remove all construction debris, packing materials, shipping labels, etc., from the interior and 
exterior of the equipment. Thoroughly clean and remove construction markings from interior 
surfaces.

D. Clean exterior surfaces of equipment of all construction debris and markings and leave the 
equipment in an unblemished condition.
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E. Clean all equipment filters in accordance with the manufacturer�s instructions.

F. Touch-up scratched or marred surfaces to match original finish.

2.07 TESTING

A. The tests specified in Section 26 08 00 of these specifications shall be performed prior to 
energizing the electrical circuits.

2.08 CLOSEOUT

A. General:  Refer to the General Conditions sections for general closeout requirements.

B. Lubrication:  Clean and lubricate operational equipment.

C. Training:  Instruct Owner�s personnel thoroughly in the operation, sequencing, maintenance, and 
safety/emergency provisions of the electrical systems.

2.09 MAINTENANCE MATERIALS

A. Extra stock of spare parts, materials, replacement units, accessories, adjustment devices, and 
similar items as designated, for the Owner�s initial use in maintaining the electrical equipment and 
systems in continued operation.  Maintenance materials shall be furnished where specified in 
each equipment specification.

2.10 RECORD DOCUMENTS

A. Record documents refer to those documents maintained and annotated by the Contractor during 
construction, and include record drawings in accordance with General Conditions sections, and 
the following additional schedules, lists, and drawings:

1. Interconnection Diagrams (26 05 00, Part 1).

2. Original Submittal Drawings (26 05 00, Part 1).

PART 3 EXECUTION

3.01 INSPECTION

A. Examine areas and conditions under which equipment is to be installed and notify Contractor in 
writing of conditions detrimental to proper completion of the work.  Do not proceed with work until 
unsatisfactory conditions have been corrected in a manner acceptable to the Installer.

3.02 GENERAL

A. Coordinate equipment installation work with electrical raceway and wire/cable work, as necessary 
for proper interface.

B. Tighten connectors and terminals, including screws and bolts, in accordance with equipment 
manufacturer�s published torque tightening values for equipment connectors.  Where 
manufacturer�s torquing requirements are not indicated, tighten connectors and terminals to 
comply with tightening torques specified in UL Standard 486A.  Use properly scaled torque 
indicating hand tool.
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C. Cables larger than No. 6 AWG which hang from their vertical connections shall be supported from 
the structure within 2 feet of the connection.

3.03 INSTALLATION OF FREESTANDING EQUIPMENT

A. Install equipment at the locations indicated, complying with manufacturer�s written instructions, 
applicable requirements of NEC and NECA standards, and in accordance with recognized 
industry practices to ensure that products fulfill requirements.

B. The floor or slab upon which the freestanding equipment is installed shall be smooth and level 
(within 1/8 inch per three feet in any direction). Mount the equipment in accordance with 
manufacturer�s instructions.   

3.04 INSTALLATION OF WALL-MOUNTED EQUIPMENT

A. Install equipment at the locations indicated, complying with manufacturer�s written instructions, 
applicable requirements of NEC and NECA standards, and in accordance with recognized 
industry practices to ensure that products fulfill requirements.

B. Equipment mounting height shall be 72 inches above finished floor to top of equipment enclosure.

C. Equipment enclosure shall be mounted on u-channel supports anchored to associated wall.

D. Conduits shall be terminated on the sides and bottom of enclosures.  Conduits shall not be 
installed in the top of the enclosure without approval of the Construction Manager.

3.05 GROUNDING

A. Provide equipment grounding connections to equipment as indicated. Tighten connections to 
comply with tightening torques specified in UL Standard 486A to assure permanent and effective 
grounding.

3.06 FIELD QUALITY CONTROL

A. Field inspection and testing of equipment shall be completed prior to energizing the equipment.

B. Prior to energization of electrical circuitry, check all accessible connections to manufacturer�s 
tightening torque specifications.

3.07 ADJUSTING AND CLEANING

A. Adjust operating mechanisms for free mechanical movement.

B. Touch-up scratched or marred surfaces to match original finish.

3.08 RUBBER MATS

A. A three-foot-wide rubber mat shall be furnished and installed on the floor and in front of each 
piece of electrical equipment located indoors.  The mat shall be long enough to cover the full 
length of each enclosure.  The mat shall be 1/4 inch thick with beveled edges, canvas back, solid 
type with corrugations running the entire length of the mat.  The mat shall be guaranteed extra 
quality, free from cracks, blow holes or other defects detrimental to their mechanical or electrical 
strength.  The mat shall meet OSHA requirements and the requirements of ANSI/ASTM D 178 
J6-7 for Type 2, Class 2 insulating matting.
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TABLE 26 05 00-A

Area Classification

Component
Dry Non Process 
Area (NEMA 1)

Wet Process Area 
(NEMA 4X)

Outdoors 
(NEMA 4X)

Chemical Areas
(NEMA 4X)

Rigid Conduit 
(exposed)

GRS PGRS GRS PVC Schedule 80

Rigid Conduit 
(concealed)4 GRS GRS GRS PVC Schedule 40

Flexible Conduit5 FMC LFMC LFMC LFMC

Support Systems Galvanized Steel Stainless Steel Stainless Steel
Stainless 
Steel/PVC

Fastening 
Hardware and 
Hanger Rods2,3

Cadmium Plated 
Steel

Stainless Steel Stainless Steel Stainless Steel

Control Stations 
& Enclosures2,3 Steel Stainless Steel Stainless Steel Fiberglass/PVC

Receptacles2 General WP, GFCI WP, GFCI WP, GFCI, NM

Switches2 General WP WP WP, NM

Table A Notes:

1. Enclosures, device boxes, control stations, and raceway systems shall be mounted with 1/4-inch 
(minimum) air space between the electrical system and supporting structure.

2. Conduit terminations to control stations, enclosures, and device boxes in NEMA 4X, 7, and 12 areas 
shall be made through gasketed threaded hubs. Chemical Areas shall use Plastic Non-Metallic 
enclosures.

3. Control station and enclosure NEMA sealing ratings shall meet or exceed the rating designated by 
the area classification.

4. Conduit encased in concrete duct bank, direct buried, or beneath slab on grade shall be rigid 
nonmetallic conduit, raceway type PVC8.  Conduit concealed in concrete walls shall be raceway type 
GRS.

5. Flexible conduit shall be utilized for final connections to equipment.

6. Install per the NEC.

Legend:
GRS � Galvanized Steel Conduit
PGRS � PVC Coated Galvanized Steel Conduit
FMC � Flexible Metallic Conduit
LFMC � Liquid tight Flexible Metallic Conduit
PVC8 � Schedule 80 PVC
WP � Weatherproof
GFCI � Ground Fault Circuit Interrupter
NM � Non-Metallic

Refer to 26 05 33.23 for additional requirements and details on conduit types and requirements.
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END OF SECTION
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SECTION 26 05 19

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL

1.01 THE REQUIREMENT

A. The Contractor shall furnish, install, connect, test, and place in satisfactory operating condition, all 
low voltage wire and cable indicated on the Drawings and as specified herein and/or required for 
proper operation.  The work of connecting cables to equipment and devices shall be considered a 
part of this Section.  All appurtenances required for the installation of cable and wire systems 
shall be furnished and installed by the Contractor.  

B. The scope of this Section does not include internal wiring factory installed by electrical equipment 
manufacturers. 

1. Reference Section 26 05 00, Common Work Results for Electrical; Section 26 05 33.23, 
Low-Voltage Electrical Power Conductors and Cables.

1.02 SUBMITTALS

A. In accordance with the procedures and requirements set forth in the General Conditions, the 
Contractor shall obtain from the wire and cable manufacturer and submit the following:

1. Shop Drawings

2. Reports of Field Tests

3. Wiring Identification Methods

B. Each submittal shall be identified by the applicable specification section.

1.03 SHOP DRAWINGS

A. Each submittal shall be complete in all respects, incorporating all information and data listed 
herein and all additional information required for evaluation of the proposed material's compliance 
with the Contract Documents.

B. Partial, incomplete, or illegible Submittals will be returned to the Contractor without review for 
resubmittal.

C. Shop drawings shall include but not be limited to:

1. Product data sheets.

2. Cable pulling calculations (if required).

3. Wiring identification methods and materials.

4. A Compliance, Deviations, and Exceptions (CD&E) letter. If the shop drawings are 
submitted without this CD&E letter, the submittal will be rejected. The letter shall include 
all comments, deviations and exceptions taken to the Drawings and Specifications by the 
Contractor and Equipment Manufacturer/Supplier. This letter shall include a copy of this 
specification section. In the left margin beside each and every paragraph/item, a letter 
"C", "D", or "E" shall be typed or written in. The letter "C" shall be for full compliance with 
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the requirement. The letter "D" shall be for a deviation from the requirement. The letter 
"E" shall be for taking exception to a requirement. Any requirements with the letter "D" or 
"E" beside them shall be provided with a full typewritten explanation of the 
deviation/exception. Handwritten explanation of the deviations/exceptions is not 
acceptable. The CD&E letter shall also address deviations, and exceptions taken to each 
Drawing related to this Specification Section.

1.04 IDENTIFICATION

A. Each cable shall be identified as specified in Part 3, Execution, of this Specification.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. The wire and cable to be furnished and installed for this project shall be the product of 
manufacturers who have been in the business of manufacturing wire and cable for a minimum of 
ten (10) years.  Wire and cable shall be designed, constructed, and installed in accordance with 
the best practices of the trade, and shall operate satisfactorily when installed as specified herein 
and indicated on the Drawings.  Only one (1) manufacturer for each wire and cable type shall be 
permitted.

B. The wire and cable manufacturer shall be ISO 9000 registered.

2.02 POWER WIRE AND CABLE

A. Power cable and wire installed underground, in wet process areas, or between the output 
terminals of a VFD and the respective motor shall consist of stranded copper conductor with 
insulation type XHHW/XHHW-2, rated 90°C and 600V.

B. Power cable and wire for all other loads shall consist of stranded, copper conductor with 
insulation type THHN, 90°C for dry locations and THWN, 75°C for wet locations.

C. Conductors shall be stranded copper per ASTM-B8 and B-3, and Class B or C stranding 
contingent on the size unless otherwise specified.  Minimum size wire shall be No. 12 AWG.

D. Multi-conductor power cable assemblies shall be UL 1277 Listed, provided with a bonding 
conductor, and furnished with an overall PVC jacket.

E. Power wire and cable shall be as manufactured by the Okonite Company, the Southwire 
Company, General Cable, or equal.

2.03 CONTROL CABLE

A. Control cable and wire installed underground or in wet process areas shall consist of stranded 
copper conductor with insulation type XHHW/XHHW-2, rated 90°C and 600V.

B. Control cable for all other locations shall consist of stranded, copper conductor with insulation 
type THHN, 90°C for dry locations and THWN, 75°C for wet locations, and 600V.  

C. Conductors shall be stranded copper per ASTM B-8 and B-3, and Class B or C stranding 
contingent on the size unless otherwise specified.  Minimum wire size shall be No. 14 AWG.
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D. Multi-conductor control cable assemblies shall be UL 1277 Listed, provided with a bonding 
conductor, and furnished with an overall PVC jacket.

E. Control cable shall be as manufactured by the Okonite Company, the Southwire Company, 
General Cable, or equal.

2.04 LIGHTING AND RECEPTACLE WIRE 

A. The lighting and receptacle branch circuit wire shall consist of solid, copper conductors with 
insulation type THHN, 90°C for dry locations and THWN, 75°C for wet locations.

B. Conductors shall be solid copper per ASTM- B-3.  Minimum size wire shall be No. 12 AWG.

C. Lighting and receptacle wire shall be as manufactured by the Okonite Company, the Southwire 
Company, General Cable, or equal.

2.05 INSTRUMENTATION CABLE

A. The instrumentation cable for analog signals shall be single, shielded, twisted pairs or triads with 
600-volt insulation and shall have a 75°C (minimum) insulation rating.

B. Conductors shall be tin, or alloy coated (if available), soft, annealed copper, stranded per ASTM-
B8, Class B stranding unless otherwise specified.  Minimum size wire shall be No. 16 AWG.

C. The instrumentation cable shall be Okoseal-N Type P-OS for single pair or triad applications and 
Okoseal-N Type SP-OS for multiple pair or triad applications as manufactured by the Okonite 
Company, Belden equivalent, Southwire Company equivalent, or equal.

2.06 CONDUCTOR IDENTIFICATION

A. Conductors shall be identified using a color coding method.  Color coding for individual power, 
control, lighting, and receptacle conductors shall be as follows:

1. 480/277V AC Power

a. Phase A   BROWN

b. Phase B   ORANGE

c. Phase C   YELLOW

d. Neutral - GREY

2. 120/208V or 120/240V AC Power

a. Phase A   BLACK

b. Phase B   RED

c. Phase C   BLUE

d. Neutral   WHITE

3. DC Power

a. Positive Lead   RED

b. Negative Lead   BLACK

4. DC Control
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a. All wiring - BLUE

5. 120VAC Control

a. 120 VAC control wire shall be RED except for a wire entering a motor control 
center compartment or control panel which is an interlock.  This interlock 
conductor shall be color coded YELLOW.

6. 24VAC Control

a. All wiring - ORANGE

7. Equipment Grounding Conductor

a. All wiring - GREEN

B. Individual conductors No. 2 AWG and smaller shall have factory color coded insulation.  It is 
acceptable for individual conductors larger than No.2 AWG to be provided with factory color 
coded insulation as well, but it is not required.  Individual conductors larger than No.2 AWG that 
are not provided with factory color coded insulation shall be identified by the use of colored tape 
in accordance with the requirements listed in Part 3 herein.  Insulation colors and tape colors 
shall be in accordance with the color-coding requirements listed above. 

C. Conductors that are a part of multi-conductor control cable assemblies shall have black 
insulation.  The conductor number shall be printed on each conductor�s insulation in accordance 
with ICEA S-58-679, Method 4.  Each conductor within the cable assembly shall also be identified 
with a heat shrink tag with color coded background in accordance with the requirements listed in 
Part 3 herein.  Background color shall be in accordance with the color-coding requirements listed 
above.

D. Conductors that are a part of multi-conductor power cable assemblies shall have black insulation.  
The conductor number shall be printed on each conductor�s insulation in accordance with ICEA 
S-58-679, Method 4.  Each conductor No.2 AWG and smaller within the cable assembly shall 
also be identified with a heat shrink tag with color coded background.  Each conductor larger than 
No.2 AWG within the cable assembly shall also be identified by the use of colored tape.  Heat 
shrink tags and colored tape shall be in accordance with the requirements listed in Part 3 herein.  
Tape color and heat shrink tag background color shall be in accordance with the color-coding 
requirements listed above.

2.07 CABLE PULLING LUBRICANTS

A. Cable pulling lubricants shall be non-hardening type and approved for use on the type of cable 
installed.  Lubricant shall be Yellow #77 Plus by Ideal, Cable Gel by Greenlee, Poly-Gel by 
Gardner Bender, or equal.

PART 3 EXECUTION

3.01 POWER, CONTROL, AND LIGHTING/RECEPTACLE WIRE AND CABLE INSTALLATION

A. The wire and cable shall be installed as specified herein and indicated on the Drawings.

B. The cables shall be terminated in accordance with the cable and/or termination product 
manufacturer's instructions for the particular type of cable.
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C. To minimize oxidation and corrosion, wire and cable shall be terminated using an oxide-inhibiting 
joint compound recommended for "copper-to-copper" connections.  The compound shall be 
Penetrox E as manufactured by Burndy Electrical, or equal.

D. Splices shall not be allowed in the underground manhole and handhole systems.  If splices are 
required, the Contractor shall obtain approval in writing from the Engineer prior to splicing.  
Splicing materials shall be barrel type butt splice connectors and heat shrink tubing as 
manufactured by 3M, Ideal, or equal.  No splicing of instrumentation cable is allowed.  The use of 
screw-on wire connectors (wire nuts) shall only be permitted for lighting and receptacle circuits.  

E. Wire and Cable Sizes

1. The sizes of wire and cable shall be as indicated on the Drawings, or if not shown, as 
approved by the Engineer.  If required due to field routing, the size of conductors and 
respective conduit shall be increased so that the voltage drop measured from source to 
load does not exceed 2-1/2%.

F. Additional Conductor Identification

1. In addition to the color coding identification requirements specified in Part 2 herein, 
individual conductors shall be provided with heat shrinkable identification tags.  
Identification tags for individual conductors shall have a white background where the 
conductor insulation is colored.  Identification tags for individual conductors shall have a 
colored background where the conductor insulation is black.  Background color shall 
match that of the taping provided on the individual black conductors.  

2. Multi-conductor cables shall be provided with heat shrinkable identification tags in 
accordance with Part 2 herein.  

3. All wiring shall be identified at each point of termination.  This includes but is not limited 
to identification at the source, load, and in any intermediate junction boxes where a 
termination is made.  The Contractor shall meet with the Owner and Engineer to come to 
an agreement regarding a wire identification system prior to installation of any wiring.  
Wire numbers shall not be duplicated.

4. Wire identification shall be by means of a heat shrinkable sleeve with appropriately 
colored background and black text.  Wire sizes #14 AWG through #10 AWG shall have a 
minimum text size of 7 points.  Wire sizes #8 AWG and larger shall have a minimum text 
size of 10 points.  Sleeves shall be of appropriate length to fit the required text.  The use 
of handwritten text for wire identification shall not be permitted.

5. Sleeves shall be suitable for the size of wire on which they are installed.  Sleeves shall 
not be heat-shrunk onto control cables.  Tags shall remain loose on cable to promote 
easier identification.  For all other applications, sleeves shall be tightly affixed to the wire 
and shall not move.  Sleeves shall be heat shrunk onto wiring with a heat gun approved 
for the application.  Sleeves shall not be heated by any means which employs the use of 
an open flame.  The Contractor shall take special care to ensure that the wiring insulation 
is not damaged during the heating process.

6. Sleeves shall be installed prior to the completion of the wiring terminations and shall be 
oriented so that they can be easily read.

7. Sleeves shall be polyolefin as manufactured by Brady, Seton, Panduit, or equal.  

8. Wire identification in manholes, handholes, pull boxes, and other accessible components 
in the raceway system where the wiring is continuous (no terminations are made) shall be 
accomplished by means of a tag installed around the bundled group of individual 
conductors or around the outer conductor jacket of a multi-conductor cable.  Identification 
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shall utilize a FROM-TO system.  Each group of conductors shall consist of all of the 
individual conductors in a single conduit or duct.  The tag shall have text that identifies 
the bundle in accordance with the �FROM� and �TO� column for that particular conduit 
number in the conduit and wire schedule.  Minimum text size shall be 10 point.  The tag 
shall be affixed to the wire bundle by the use of nylon wire ties, and shall be made of 
polyethylene as manufactured by Brady, Seton, Panduit, or equal.

9. Where colored tape is used to identify cables, it shall be wrapped around the cable with a 
25% overlap and shall cover at least 2 inches of the cable.

G. Wiring Supplies

1. Only electrical wiring supplies manufactured under high standards of production and 
meeting the approval of the Engineer shall be used.   

2. Rubber insulating tape shall be in accordance with ASTM Des. D119.  Friction tape shall 
be in accordance with ASTM Des. D69.

H. Training of Cable

1. The Contractor shall furnish all labor and material required to train cables around cable 
vaults within buildings and in manholes and handholes in the outdoor underground duct 
system.  Sufficient length of cable shall be provided in each handhole, manhole, and 
vault so that the cable can be trained and racked in an approved manner.  In training or 
racking, the radius of bend of any cable shall be not less than the manufacturer's 
recommendation.  The training shall be done in such a manner as to minimize chaffing.

2. Instrumentation cable shall be racked separate from other AC and DC wiring to maintain 
the required separation as follows:

a. 8 inches for 480/277VAC wiring

b. 12 inches for 208/120VAC wiring

c. 6 inches for 24VDC wiring

I. Conductor Terminations

1. Where wires are terminated at equipment which requires lugs, connections shall be made 
by solderless mechanical lug, crimp type ferrule, or irreversible compression type lugs.  
Reference individual equipment specification sections as applicable for additional 
termination requirements.

2. Where enclosure sizes and sizes of terminals at limit switches, solenoid valves, float 
switches, pressure switches, temperature switches, and other devices make  
terminations impractical due to the size of the field wiring, the Contractor shall terminate 
field wiring in an adjacent junction per the requirements of Section 16130, Boxes, 
complete with terminal strips.  Contractor shall install the smaller wiring from the device to 
the junction box in a conduit, using the terminal strip as the means for joining the two 
different wire sizes.  Splicing of wires in lieu of using terminal strips is not acceptable.  

3. All spare conductors shall be terminated on terminal blocks mounted within equipment or 
junction boxes.  Unless otherwise noted, coiling up of spare conductors within enclosure 
is not acceptable.
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J. Pulling Temperature

1. Cable shall not be flexed or pulled when the temperature of the jacket is such that 
damage will occur due to low temperature embrittlement.  When cable will be pulled with 
an ambient temperature of 40°F or less within a three (3) day period prior to pulling, the 
cable reels shall be stored three (3) days prior to pulling in a protected storage area with 
an ambient temperature of 55°F or more.  Cable pulling shall be completed during the 
work day for which the cable is removed from the protected storage.  Any remaining 
cable reels shall be returned to storage at the completion of the workday.

3.02 INSTRUMENTATION CABLE INSTALLATION

A. The Contractor shall install all cable or conductors used for instrumentation wiring (4 20 mA DC, 
etc.) in conduit as specified in Section 260533.23 � Surface Raceways for Electrical Systems.  
Only instrumentation cable as specified herein shall exclusively occupy these conduits.  No other 
wiring for AC or discrete DC circuits shall be installed in these conduits.

B. All shielding shall be continuous and shall be grounded at one point only.

C. Where instrumentation cables are installed in panels, manholes, handholes, and other locations, 
the Contractor shall arrange wiring to provide maximum clearance between these cables and 
other conductors.  Instrumentation cables shall not be installed in same bundle with conductors of 
other circuits.

D. Special instrument cable shall be as specified or recommended by the manufacturer of the 
equipment or instruments requiring such wiring. Installation, storage, and terminations shall be 
per manufacturer's recommendations.

3.03 TESTING

A. All testing shall be performed in accordance with the requirements of the General Conditions.  
The following tests are required:

1. Shop Test

a. Cable and wiring shall be tested in accordance with the applicable ICEA 
Standards.  Wire and cable shall be physically and electrically tested in 
accordance with the manufacturer�s standards.

2. Field Tests

a. After installation, all wires and cables shall be tested for continuity.  Testing for 
continuity shall be �test light� or �buzzer� style.

b. After installation, some wires and cables shall be tested for insulation levels.  
Insulation resistance between conductors of the same circuit and between 
conductor and ground shall be tested.  Testing for insulation levels shall be as 
follows:

1) For #8 AWG and larger 600V power and control cable, apply 1,000 VDC 
from a Megaohmeter for one (1) minute for all 600V wires and cables 
installed in lighting, control, power, indication, alarm, and motor feeder 
circuits.  Resistance shall be no less than 100 Megaohms.  Insulation 
testing is not required for power and control cables smaller than #8 
AWG.
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2) 600V instrumentation signal cable shall be tested from conductor to 
conductor, conductor to shield, and conductor to ground using a 
Simpson No. 260 volt-ohmmeter or approved equal.  The resistance 
value shall be 200 Megaohms or greater.

B. Wires and cables shall be tested before being connected to motors, devices or terminal blocks.

C. If tests reveal defects or deficiencies, the Contractor shall make the necessary repairs or shall 
replace the cable as directed by the Engineer, without additional cost to the Owner.

D. All tests shall be made by and at the expense of the Contractor who shall supply all testing 
equipment.  Test reports shall be submitted to the Engineer.
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(EXHIBIT A)
TEST DATA - MEGOHMS

TEST NO. ____

Date: Company:

Time: Location:

Circuit: Circuit 
Length:

Aerial: Duct: Buried: No. of 
Conductors

Size: AMG
MCM
Shld:

Insulation Material: Insulation Thickness: Voltage Rating: Age:

Type:   _____Pothead    ______Terminal Location: Indoors______

Outdoors_____

Number and Type of Joints:

Recent Operating History:

Manufacturer:

State if Potheads or Terminals were grounded during test:

List associated equipment included in test:

Miscellaneous Information:
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(EXHIBIT A)
TEST DATA - MEGOHMS

TEST NO. ____

Part Tested:Test Made:_______________
Hours/Days:_______________
After Shutdown:_______________

Grounding Time: Dry Bulb Temperature:__________
Wet Bulb Temperature:__________

Test Voltage: Equipment Temperature: ___________
How Obtained: ___________
Relative Humidity: ___________
Absolute Humidity: ___________
Dew Point: ___________

Megohmmeter: Serial Number: __________     Range: ___________
Voltage: ________________     Calibration Date___________

Test 
Connections

To Line

To 
Earth

To 
Ground

To Line

To 
Earth

To 
Ground

To Line

To 
Earth

To 
Ground

Test 
Connections

To Line

To 
Earth

To 
Ground

To Line

To 
Earth

To 
Ground

To Line

To 
Earth

To 
Ground

� Minute 5 Minutes

� Minute 6 Minutes

3/4 Minute 7 Minutes

1 Minute 8 Minutes

2 Minutes 9 Minutes

3 Minutes 10 Minutes

4 Minutes 10/1 Minutes

Ratio

Remarks:

END OF SECTION
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SECTION 26 05 26

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.01 SCOPE OF WORK 

A. The Contractor shall furnish and install grounding systems complete in accordance with the 
minimum requirements established by Article 250 of the NEC.  Article 250 of the NEC shall be 
considered a minimum requirement for compliance with this Specification.

B. Grounding of all instrumentation and control systems shall be furnished and installed in 
accordance with the manufacturer/system requirements and IEEE 1100-92, Powering and 
Grounding of Sensitive Electronic Equipment.  Conflicts shall be promptly brought to the attention 
of the Engineer.

C. In addition to the NEC requirements, building structural steel columns and metallic chemical and 
process storage tank shall be permanently and effectively grounded.

1.02 RELATED SECTIONS

A. General Conditions � Coordination and Meetings

B. General Conditions � Submittals

C. Section 26 05 00 � Common Work Results for Electrical

D. Section 26 05 33.23 � Surface Raceways for Electrical Systems

1.03 REFERENCES

A. UL 467 � Grounding and Bonding

B. IEEE81 � Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface 
Potentials of a Ground System

1.04 ACTION SUBMITTALS

A. Submittals shall be in accordance with the General Conditions and as specified herein. 

B. Shop Drawings - Each submittal shall be complete in all respects, incorporating all information 
and data listed herein and all additional information required for evaluation of the proposed 
equipment's compliance with the Contract Documents

1. Partial, incomplete, or illegible submittals will be returned to the Contractor without review 
for resubmittal.

2. Shop drawings shall include but not be limited to:

a. Product data sheets.

b. Drawings and written description of how the Contractor intends to furnish and 
install the grounding system.
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c. A Compliance, Deviations, and Exceptions (CD&E) letter. If the shop drawings 
are submitted without this CD&E letter, the submittal will be rejected. The letter 
shall include all comments, deviations and exceptions taken to the Drawings and 
Specifications by the Contractor AND Equipment Manufacturer/Supplier. This 
letter shall include a copy of this specification section. In the left margin beside 
each and every paragraph/item, a letter "C", "D", or "E" shall be typed or written 
in. The letter "C" shall be for full compliance with the requirement. The letter "D" 
shall be for a deviation from the requirement. The letter "E" shall be for taking 
exception to a requirement. Any requirements with the letter "D" or "E" beside 
them shall be provided with a full typewritten explanation of the 
deviation/exception. Handwritten explanation of the deviations/exceptions is not 
acceptable. The CD&E letter shall also address deviations, and exceptions taken 
to each Drawing related to this Specification Section.

C. Results of certified field tests.

D. Manufacturer�s Certification - Certify that products meet or exceed specified requirements.

E. Identified by applicable specification section.

1.05 INFORMATION SUBMITTALS

A. Submittals shall be in accordance with the General Conditions, and as specified herein.

B. Prior to start-up, submit manufacturer�s operation and maintenance manuals and recommended 
spare parts list, including but not limited to: 

1. Manufacturer�s equipment warranty.

2. Copies of Submittals

3. Functional descriptions, operating instructions, calibration and adjustment, recommended 
maintenance, safety

4. Contact information for local representative and supplier.

1.06 HANDLING AND STORAGE

A. Equipment shall be carefully transported, stored, handled, and set in place in a manner that will 
prevent damage, misalignment, and distortion to the components.

B. Follow manufacturer's recommendations regarding handling and storage at all times prior to 
installation of the equipment.

PART 2 PRODUCTS

2.01 MANUFACTURERS

A. The equipment covered by these specifications shall be standard equipment of proven 
performance as manufactured by reputable concerns.  Equipment shall be designed, constructed, 
and installed in accordance with the best practices of the trade, and shall operate satisfactorily 
when installed as shown on the Drawings.
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2.02 GROUND RODS AND GRID

A. Ground rods shall be rolled to a commercially round shape from a welded copper clad steel 
manufactured by the molten welding process or by the electro formed process (molecularly 
bonded).  They shall have an ultimate tensile strength of 75,000 pounds per square inch (psi) and 
an elastic limit of 49,000 psi.  The rods shall be not less than 3/4 inch in diameter by 10 feet in 
length; and the proportion of copper shall be uniform throughout the length of the rod.  The 
copper shall have a minimum wall thickness of 0.010 inch at any point on the rod.  Ground rods 
shall be UL 467 listed.  The ground rods shall be manufactured by Erico Products, Blackburn, or 
equal.

B. Except where specifically indicated otherwise, all exposed non-current carrying metallic parts of 
electrical equipment, metallic raceway systems, grounding conductors in nonmetallic raceways 
and neutral conductors of wiring systems shall be grounded.

C. The ground connection shall be made at the main service equipment and shall be extended to the 
ground grid surrounding the structure.  The ground grid shall also be connected to the point of 
entrance of the metallic water service.  Connection to the water pipe shall be made by a suitable 
ground clamp or lug connection to a plugged tee.  If flanged pipes are encountered, connection 
shall be made with the lug bolted to the street side of the flanged connection.

D. Where ground fault protection is employed, care shall be taken so that the connection of the 
ground and neutral does not interfere with the correct operation of the ground fault protection 
system.

2.03 FITTINGS

A. Grounding connections to equipment shall be bolted. Cable end connections shall be made by 
hydraulic irreversible crimp or exothermically welded.  Split bolt type connectors are not 
acceptable.  Fittings shall be UL 467 listed.

2.04 EQUIPMENT GROUNDING CONDUCTORS

A. An insulated equipment grounding conductor, which shall be separate from the electrical system 
neutral conductor, shall be furnished and installed for all circuits.  Insulation shall be of the same 
type as the underground conductors in the raceway and shall be green in color.  Equipment 
grounding conductors shall be furnished and installed in all conduits.  Use of conduits as the NEC 
required equipment grounding conductor is not acceptable.

2.05 EQUIPMENT GROUNDS

A. Equipment grounds shall be solid and continuous from a connection at earth to all distribution 
panelboards.  Ground connections at panelboards, outlets, equipment, and apparatus shall be 
made in an approved and permanent manner.

2.06 EXOTHERMIC WELDS

A. All exothermic welding shall be completed per welding kit manufacturer's instructions.  
Exothermic welds shall be CadWeld by Erico or ThermoWeld.
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PART 3 EXECUTION

3.01 INSTALLATION

A. Metal surfaces where grounding connections are to be made shall be clean, free of paint, and 
dry.  Steel surfaces shall be ground or filed to remove all scale, rust, grease, and dirt.  Copper 
and galvanized steel shall be cleaned with emery cloth to remove oxide before making 
connections.

B. Ground Grid

1. A main ground grid shall be provided for each structure and interconnecting structure 
grids consisting of driven ground rods as shown on the Drawings.  The ground rods shall 
be interconnected by the use of copper cable exothermically welded or hydraulic 
irreversible crimp to the rods.  The grounding cables shall be installed after the 
excavations for the building have been completed and prior to the pouring of concrete for 
the footings, mats, etc. Copper "pigtails" shall be connected to the ground grid and shall 
enter the buildings and structure from the outside and shall be connected to steel 
structures, and equipment as described in this Section and as required to provide a 
complete grounding system.  The copper pigtails shall be exothermically welded or 
hydraulic irreversible crimp to the ground grid and connected to building reinforcement 
steel by hydraulic irreversible crimp.

2. Grounding conductors shall be continuous between points of connection; splices shall not 
be permitted.

3. Where conductors are exposed and subject to damage from personnel, traffic, etc., 
conductors shall be installed in metal raceway.  The raceway shall be bonded to the 
grounding system.

4. Where subsurface conditions do not permit use of driven ground rods to obtain proper 
ground resistance, rods shall be installed in a trench or plate electrodes shall be 
provided, as applicable and necessary to obtain proper values of resistance.

5. Buried exothermic welds and ground ring shall not be backfilled until inspected by 
Engineer.

6. All hydraulic irreversible crimp connections shall be made using a manufacturer approved 
tool.

C. Raceways

1. Conduit which enters equipment such as switchgear, motor control centers, transformers, 
panelboards, variable frequency drives, instrument and control panels, and similar 
equipment shall be bonded to the ground bus or ground lug, where provided, and as 
otherwise required by the NEC.

3.02 TESTING & STARTUP

A. All tests shall be performed in accordance with the requirements of the General Conditions.  The 
following tests are required:

1. Witnessed Shop Tests

a. None required.

2. Field Tests
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a. Field testing shall be done in accordance with the requirements specified in the 
General Conditions and NETA Acceptance Testing Specifications, latest edition.

b. Fall of potential tests shall be performed on the ground grid per IEEE81 
recommendations by a third party, independent testing firm.  A fall of potential 
plot shall be submitted at the conclusion of testing for Engineer review.  
Documentation indicating the location of the rod and grounding system as well as 
the resistance and soil conditions at the time the measurements were made shall 
be submitted.  Testing shall show that the ground grid has 5 ohms resistance or 
less.  Due to soil conditions and/or unforeseen field conditions, ground 
resistances greater than 5 ohms may be acceptable if specifically approved in 
writing by the Engineer.  Ground resistance measurements shall be made in 
normally dry weather not less than 48 hours after rainfall and with the ground grid 
under test isolated from other grounds.

c. Continuity tests for the grounding electrode conductor shall also be performed.  
Test will be accepted when a resistance of less than 1 ohm is shown for this 
conductor.

END OF SECTION
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SECTION 26 05 33.16

BOXES FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.01 SCOPE OF WORK 

A. The scope of work under this Section includes furnishing and installing all pull boxes, junction 
boxes, and outlet boxes.  

B. Requirements for other boxes and enclosures are not included in this Section.  Reference each 
specific Division 26 equipment Section for requirements related to that equipment�s respective 
enclosure.

1.02 RELATED SECTIONS

A. General Conditions � Coordination and Meetings

B. General Conditions � Submittals

C. Section 26 05 00 � Common Work Results for Electrical

D. Section 26 05 33.23 � Surface Raceways for Electrical Systems

1.03 REFERENCES

A. UL 514A � Metallic Outlet Boxes

B. UL 514C � Standard for Non-metallic Outlet Boxes, Flush Device Boxes, and Covers

C. UL 50 � Enclosures for Electrical Equipment, Non-environment Considerations

D. UL 50E � Enclosures for Electrical Equipment, Environmental Considerations

E. UL 1203 � Standard for Explosion-proof and Dust-ignition-proof Electrical Equipment for use in 
Hazardous (Classified) Locations

F. NEMA 250 � Enclosures for Electrical Equipment

1.04 ACTION SUBMITTALS

A. Submittals shall be in accordance with the General Conditions and as specified herein. 

B. Product Datasheets

C. Layout Drawings for all boxes larger than standard receptacle boxes.

D. A Compliance, Deviations, and Exceptions (CD&E) letter.  If the shop drawings are submitted 
without this CD&E letter, the submittal will be rejected.  The letter shall include all comments, 
deviations and exceptions taken to the Drawings and Specifications by the CONTRACTOR AND 
Equipment Manufacturer/Supplier.  This letter shall include a copy of this specification section.  In 
the left margin beside each and every paragraph/item, a letter "C", "D", or "E" shall be typed or 
written in.  The letter "C" shall be for full compliance with the requirement.  The letter "D" shall be 
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for a deviation from the requirement.  The letter "E" shall be for taking exception to a requirement.  
Any requirements with the letter "D" or "E" beside them shall be provided with a full typewritten 
explanation of the deviation/exception.  Handwritten explanation of the deviations/exceptions is 
not acceptable.  The CD&E letter shall also address deviations, and exceptions taken to each 
Drawing related to this Specification Section.

1.05 INFORMATION SUBMITTALS

A. Submittals shall be in accordance with the General Conditions and as specified herein.

B. Prior to start-up, submit manufacturer�s operation and maintenance manuals and recommended 
spare parts list, including but not limited to: 

1. Manufacturer�s equipment warranty.

2. Copies of Submittals

3. Functional descriptions, operating instructions, calibration and adjustment, recommended 
maintenance, safety

4. Contact information for local representative and supplier.

1.06 HANDLING AND STORAGE

A. Follow manufacturer's recommendations regarding handling and storage at all times prior to 
placing the devices in service.

PART 2 PRODUCTS

2.01 PULL AND JUNCTION BOXES

A. General

1. All pull and junction boxes shall be UL listed and labeled.

2. Pull and junction boxes shall not be provided with eccentric or concentric knockouts.

3. Pull and junction boxes mounted embedded in concrete shall be UL listed for 
embedment.

4. Where metallic boxes are used, they shall be of all welded construction.  Tack welded 
boxes are not acceptable.

B. Pull Boxes

1. All pull boxes shall be provided with a matching gasketed cover.  For covers with 
dimensions of 24 inches by 24 inches or less, the cover shall be held in place by machine 
screws.  Other screw types are not acceptable.  For covers with dimensions greater than 
24 inches by 24 inches, the cover shall be hinged and held in place by screw-operated 
clamp mechanisms.  Hinge pins shall be removable.  Clamp mechanism material of 
construction shall match that of the associated box.

2. Pull boxes shall not have any wire terminations inside, other than those for 
grounding/bonding.  A ground bar shall be provided with the necessary number of screw 
type terminals.  Twenty (20) percent of the total amount of terminals otherwise required 
for the pull box (minimum of two) shall be provided as spare terminations. Boxes 
requiring any other wire terminations shall be furnished and installed in accordance with 
the requirements for junction boxes herein.
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3. Pull boxes shall be 6 inches wide by 6 inches tall by 4 inches deep, minimum.  For 
applications requiring larger boxes, the box shall be sized in accordance with the fill 
requirements and dimensional requirements of the NEC

4. Barriers shall be provided in pull boxes to isolate conductors of different voltages, types, 
and functions.  Barrier material of construction shall match that of the box.  Isolation shall 
be provided between the following groups:

a. Power wiring

b. AC Control wiring

c. DC Control wiring

d. Instrumentation wiring

C. Junction Boxes

1. Junction boxes used for lighting and receptacle circuits only shall be provided with a 
matching gasketed cover held in place by machine screws.  Other screw types are not 
acceptable.

2. Junction boxes for all uses other than lighting and receptacle circuits shall be provided 
with a hinged, gasketed cover.  Hinge pins shall be removable.  Cover shall be held in 
place by screw-operated clamp mechanisms.  Clamp mechanism material of construction 
shall match that of the associated box.  

3. Barriers shall be provided in junction boxes to isolate conductors and terminal blocks of 
different voltages, types, and functions.  Barrier material of construction shall match that 
of the box.  Isolation shall be provided between the following groups:

a. Power wiring

b. AC control wiring

c. DC control wiring

d. Instrumentation wiring

4. Junction boxes used for lighting and receptacle circuits only shall be allowed to have 
screw-on (wire nut) type connectors for wire terminations/junctions.

5. Junction boxes for all uses other than lighting and receptacle circuits shall be provided 
with terminal strips, consisting of the necessary number of screw type terminals.  Current 
carrying parts of the terminal blocks shall be of ample capacity to carry the full load 
current of the circuits connected, with a 10A minimum capacity.  Terminal strips shall be 
rated for the voltage of the circuits connected.  A separate ground bar shall be provided 
with the necessary number of screw type terminals.  Twenty (20) percent of the total 
amount of terminals otherwise required for the junction box (minimum of two) shall be 
provided as spare terminations.  When barriers are provided within the box, separate 
terminal strips shall be provided in each barrier area.  Terminals shall be lettered and/or 
numbered to conform to the wiring labeling scheme in place on the project.

6. Junction boxes shall be 6 inches wide by 6 inches tall by 4 inches deep, minimum.  For 
applications requiring larger boxes, the box shall be sized in accordance with the fill 
requirements and dimensional requirements of the NEC.  Terminal blocks (including 
spare terminals) shall be considered when sizing the junction box.

D. Enclosure Types and Materials
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1. In non-hazardous locations, pull and junction boxes shall be furnished with the following 
enclosure type and material of construction, dependent upon the designation of the area 
in which they are to be installed.  Area designations are indicated on the Drawings.

AREA DESIGNATION ENCLOSURE TYPE AND MATERIAL

Indoor Wet Process Area NEMA 4X, Type 316 Stainless Steel

Indoor Dry Process Area NEMA 12, Painted Steel

Indoor Dry Non-process Area NEMA 12, Painted Steel

Indoor Type 1 Chemical 
Storage/Transfer Area

NEMA 4X, Fiberglass or PVC

Indoor Type 2 Chemical 
Storage/Transfer Area

NEMA 4X, Type 316 Stainless Steel

All Outdoor Areas NEMA 3R, Gasketed, Painted Steel

2. In hazardous locations, pull and junction boxes shall be furnished with the following 
enclosure type and material of construction, dependent upon the classification of the area 
in which they are to be installed.  Area classifications are indicated on the Drawings.

AREA CLASSIFICATION ENCLOSURE TYPE AND MATERIAL

Class 1, Division 1, Group D NEMA 7, Die Cast Aluminum

Class 1, Division 2, Group D NEMA 4X, Type 316 Stainless Steel

Class 2, Division 1, Group F NEMA 9, Die Cast Aluminum

Class 2, Division 2, Group F NEMA 4X, Type 316 Stainless Steel

3. Non-metallic enclosures, NEMA 7 enclosures, and NEMA 9 enclosures shall be provided 
with threaded integral conduit hubs.  

2.02 OUTLET BOXES

A. General

1. Outlet boxes shall be provided with a trim appropriate for the wiring device installed 
inside.  Reference Section 262726, Wiring Devices, for outlet box trim requirements.  An 
appropriate outlet box trim is required to achieve the NEMA rating of the outlet boxes as 
specified herein.  

B. Surface Mount Outlet Boxes

1. Outlet boxes shall be the deep type, no less than 2.5 inches deep.

2. Outlet boxes shall be provided in single or multi-gang configuration as required, sized in 
accordance with the requirements of the NEC.

3. In non-hazardous locations, outlet boxes shall be furnished with the following enclosure 
type and material of construction, dependent upon the designation of the area in which 
they are to be installed.  Area designations are indicated on the Drawings.

AREA DESIGNATION ENCLOSURE TYPE AND MATERIAL

Indoor Wet Process Area NEMA 4X, Cast Aluminum

Indoor Dry Process Area NEMA 1, Cast Iron

Indoor Dry Non-process Area NEMA 1, Cast Iron
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AREA DESIGNATION ENCLOSURE TYPE AND MATERIAL

Indoor Type 1 Chemical 
Storage/Transfer Area

NEMA 4X, PVC

Indoor Type 2 Chemical 
Storage/Transfer Area

NEMA 4X, Cast Aluminum

All Outdoor Areas NEMA 4X, Cast Aluminum

4. In hazardous locations, outlet boxes shall be furnished with the following enclosure type 
and material of construction, dependent upon the classification of the area in which they 
are to be installed.  Area classifications are indicated on the Drawings.

AREA CLASSIFICATION ENCLOSURE TYPE AND MATERIAL

Class 1, Division 1, Group D NEMA 7, Die Cast Aluminum

Class 1, Division 2, Group D NEMA 4X, Cast Aluminum

Class 2, Division 1, Group F NEMA 9, Die Cast Aluminum

Class 2, Division 2, Group F NEMA 4X, Cast Aluminum

5. Outlet boxes shall be provided with integral threaded conduit hubs mounted external to 
the box.  Boxes with threaded conduit hubs mounted internal to the box or as a part of 
the box wall are not acceptable.

C. Flush Mount Outlet Boxes  

1. Outlet boxes shall be no less than 2-1/8 inches deep, and 4-11/16 inches square.  Boxes 
shall be UL listed and labeled.  Pre-punched single diameter conduit knockouts are 
acceptable; however, concentric, and eccentric knockouts are not acceptable.

2. Outlet boxes mounted flush in CMU walls shall be made of galvanized, tack welded steel, 
and suitable for installation in masonry walls. Sectional type boxes are not acceptable for 
this application.

3. Outlet boxes mounted flush in gypsum walls shall be made of galvanized pressed steel.  
Tack welded boxes are not acceptable for this application.  Sectional type boxes are not 
acceptable for this application.

4. Outlet boxes mounted cast into concrete shall be concrete tight and shall be made of 
galvanized steel or PVC.

PART 3 EXECUTION

3.01 INSTALLATION

A. Pull and Junction Boxes

1. Pull boxes and junction boxes shall be solidly attached to structural members prior to 
installation of conduit and set true and plumb.  Boxes shall not be supported by their 
associated conduits.

2. Wooden plugs are not permitted for securing boxes to concrete.  Appropriately rated 
anchors specifically suited for use in concrete shall be used.

3. Box penetrations for conduits shall be made with a punch tool, and penetrations shall be 
of the size required for the conduit entry and/or hub.  Oversized penetrations in boxes are 
not acceptable.
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4. Watertight conduit hubs shall be provided for boxes where a NEMA 3R or NEMA 4X 
enclosure rating is specified.  Reference Section 260533.23, Surface Raceways for 
Electrical Systems for conduit hub requirements.

5. Pull and junction boxes may be installed flush mounted in gypsum, concrete or CMU 
walls where appropriate provided that covers are easily removed or opened.  

6. Pull and junction boxes shall be provided in the enclosure type and material of 
construction required for the area in which it is installed.  Reference the requirements in 
Part 2 herein, and the area designations indicated on the Drawings.

B. Outlet Boxes

1. Outlet boxes shall be solidly attached to structural members prior to installation of conduit 
and set true and plumb.  Boxes shall not be supported by their associated conduits.

2. Wooden plugs are not permitted for securing boxes to concrete.  Appropriately rated 
anchors specifically suited for use in concrete shall be used.

3. Flush mounted outlet boxes shall be arranged and located so that tile and grout lines fit 
closely around the boxes, and so placed that the cover or device plate shall fit flush to the 
finished wall surface.

4. Outlet boxes shall be flush mounted in finished areas and other areas where practical.  
Flush mounted outlet boxes shall not be installed in hazardous areas and type 1 or 2 
chemical storage/transfer areas. 

5. For the below-named items, mounting heights from finished floor, or finished grade to top 
is applicable, depending on the type of wiring device to be installed in the outlet box.  
Mounting heights for outlet boxes shall be as follows, unless otherwise specified herein, 
indicated on the Drawings, or required by the Americans with Disability Act (ADA):

a. Light switches and wall mounted occupancy sensors, 48 inches

b. Receptacles in indoor dry process/non-process areas, 16 inches

c. Receptacles in indoor wet process areas and all indoor chemical storage/transfer 
areas, 48 inches

d. Receptacles in outdoor locations, 24 inches

e. Ceiling mounted occupancy sensors, as indicated on the Drawings.

6. Outlet boxes shall be provided in the material of construction required for the area in 
which it is installed.  Reference the requirements in Part 2 herein, and the area 
designations indicated on the Drawings.

END OF SECTION
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SECTION 26 05 33.23

SURFACE RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

1.01 THE REQUIREMENT

A. Under this Section, the Contractor shall furnish and install all conduits and conduit fittings to 
complete the installation of all electrically operated equipment as specified herein and as 
required.

B. The Drawings indicate the general location of conduits both exposed and concealed; however, 
the Contractor shall install these conduits in such a manner to avoid all interferences.

C. Reference Section 26 05 00 � Common Work Results for Electrical

D. All Contractor personnel installing PVC coated rigid conduit shall be trained as specified herein.

1.02 SUBMITTALS

A. In accordance with the procedures and requirements set forth in the General Conditions and 
Section 01 33 00, Submittals, the Contractor shall obtain from the equipment manufacturer and 
submit shop drawings.  Each submittal shall be identified by the applicable Specification section.

1.03 SHOP DRAWINGS

A. Each submittal shall be complete in all respects, incorporating all information and data listed 
herein and all additional information required for evaluation of the proposed equipment's 
compliance with the Contract Documents.

B. Partial, incomplete, or illegible submittals will be returned to the Contractor without review for 
resubmittal.

C. Shop drawings shall include but not be limited to:  

1. Product data sheets.

2. Conduit identification methods and materials.

3. Evidence of training (e.g., Certificates of Completion) for all Contractor personnel that will 
install PVC coated rigid conduit.  Training shall be as specified herein.

4. A Compliance, Deviations, and Exceptions (CD&E) letter. If the shop drawings are 
submitted without this CD&E letter, the submittal will be rejected. The letter shall include 
all comments, deviations and exceptions taken to the Drawings and Specifications by the 
Contractor AND Equipment Manufacturer/Supplier. This letter shall include a copy of this 
specification section. In the left margin beside each and every paragraph/item, a letter 
"C", "D", or "E" shall be typed or written in. The letter "C" shall be for full compliance with 
the requirement. The letter "D" shall be for a deviation from the requirement. The letter 
"E" shall be for taking exception to a requirement. Any requirements with the letter "D" or 
"E" beside them shall be provided with a full typewritten explanation of the 
deviation/exception. Handwritten explanation of the deviations/exceptions is not 
acceptable. The CD&E letter shall also address deviations, and exceptions taken to each 
Drawing related to this Specification Section.
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PART 2 PRODUCTS

2.01 MANUFACTURERS

A. The material covered by this Specification is intended to be standard material of proven 
performance as manufactured by reputable concerns.  Material shall be fabricated, constructed, 
and installed in accordance with the best practices of the trade, and shall operate satisfactorily 
when installed as specified herein and shown on the Drawings.

2.02 CONDUITS

A. General

1. Unless specified otherwise herein, or indicated on the Drawings, all conduits shall be 
rigid, hot-dipped galvanized steel.  Minimum size conduit shall be 3/4 inch unless 
otherwise indicated on the Standard Details.  Unless specified otherwise herein or 
indicated on the Drawings, all encased conduits shall be PVC Schedule 40, minimum 
size 1 inch.  The Contractor, at his option, for ease of installation to accommodate saddle 
size, may increase the size of encased conduits to 2-inch.  However, no combining of 
circuits/conductors will be permitted in these larger conduits.

2. All components (fittings, couplers, connectors, etc.) of the conduit system shall be of the 
same or compatible material of construction.  Coated conduit systems shall include 
factory coated fittings couplings, connectors, and other components compatible with and 
approved for coated conduit systems.

3. Reference the "Conduit Uses" portion of this specification for additional information 
regarding conduit.

B. Rigid Steel Conduit

1. Steel conduits shall be rigid type, heavy wall, hot-dipped galvanized inside and outside 
and as manufactured by Allied Tube and Conduit Corporation, Wheatland Tube 
Company, Jones & Laughlin Steel Company, or equal.

2. Each length of conduit shall be shipped with a coupling on one end and a color-coded 
thread protector at the other end.

C. Rigid Aluminum Conduit

1. Aluminum conduits shall be rigid type, heavy walled as manufactured by Allied Tube and 
Conduit Corporation, Wheatland Tube Company, Jones & Laughlin Steel Company, or 
approved equal.

2. Rigid aluminum conduit shalt be manufactured of 6063 alloy in temper designation T1.  
Fittings shall be of the same alloy.

3. Rigid aluminum conduit shall be listed by Underwriters' Laboratories to U.L.  Standard 6A 
shall be manufactured to ANSI Standard C80.5.

4. Each length of conduit shall be shipped with a coupling on one end and a color-coded 
thread protector at the other end.

D. Flexible Metal Conduit

1. Flexible metal conduit (FMC) shall be galvanized steel, single strip.  FMC shall be UL 
listed.  FMC shall be used to connect all indoor vibrating equipment, installed in dry 
locations, above reflected ceilings to lighting fixtures, and other applications as accepted 
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by the Engineer.  FMC shall be Galflex Type RWS as manufactured by Southwire, Type 
BR as manufactured by Electri-Flex, or equal.

E. Liquid Tight Flexible Metal Conduit

1. Liquid tight flexible conduit (LFMC) shall be galvanized steel, single strip, with a copper 
strip interwoven and suitable as a grounding means.  LFMC shall be UL listed.  LFMC 
shall have an extruded moisture and oil-proof PVC jacket.  LFMC shall be Titan Type UL 
as manufactured by Southwire, Liquatite Type "LA" as manufactured by Electri-Flex, 
Anaconda Type UA as manufactured by Anamet Electrical, Inc., or equal.

2. PVC coated or stainless-steel watertight connectors shall be used with liquid tight flexible 
metal conduit on both ends.  LFMC shall be used to connect all vibrating equipment 
installed outdoors, in wet or damp areas, and other applications as directed by the 
Engineer.

F. Liquid Tight Flexible Non-Metallic Conduit

1. Liquid tight flexible non-metallic conduit (LFNC) shall be constructed of PVC.  LFNC shall 
be UL listed.  LFNC shall have an extruded moisture and oil-proof PVC jacket.  LFNC 
shall be Ultratite Type NM as manufactured by Southwire, Type NM as manufactured by 
Electri-Flex, Anaconda Type NMUA by Anamet Electrical, Inc., or equal.

2. Watertight connectors shall be used with liquid tight flexible non-metallic conduit on both 
ends.  LFNC shall be used to connect all vibrating equipment installed in sodium 
hypochlorite storage and transfer areas as specified herein, and other applications as 
directed by the Engineer or as indicated on the drawings.

G. Rigid Nonmetallic Conduit

1. Rigid nonmetallic conduit shall be Schedule 40 polyvinyl chloride (PVC), 90°C, UL rated 
and shall conform to NEMA TC 2.  Fittings and conduit bodies shall conform to NEMA 
TC3.

2. Rigid non-metallic conduit shall be as manufactured by Carlon, Triangle Conduit and 
Cable, Cantex, Inc., or equal.

H. PVC Coated Metallic Conduit

1. PVC coated rigid steel conduit shall be furnished and installed as specified herein and 
indicated on the Drawings.  The product shall be rigid galvanized steel conduit covered 
with a bonded 40 mil (minimum) thickness PVC jacket and coated inside with urethane.  
The conduit shall comply with NEMA RN-1 and shall be "Plasti-Bond Red" as 
manufactured by Robroy Industries, "OCAL-Blue" as manufactured by Thomas & Betts, 
Perma-Cote Supreme by Perma-Cote Industries, Kor Kap equivalent, or equal.

I. Electrical Metallic Tubing

1. Electrical metallic tubing shall meet ANSI C80.3 and shall be UL listed.  The conduit shall 
be furnished and installed in accordance with Article 358 of the NEC.  Electrical metallic 
tubing shall be manufactured by LTV Steel Tubular Products Company, "Electrunite", 
Triangular PWC, Inc., Allied Tube and Conduit Corporation, or equal.

2. The conduit shall be cold rolled steel tubing with a zinc coating on the outside and 
protected on the inside by a zinc, enamel, or equivalent corrosion resistant coating and 
conforming to the requirements of ANSI C 80.3, latest edition.  
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J. Conduit Fittings

1. Fittings for all conduit types shall conform to UL 467 and UL 514 as applicable.

2. Fittings for electrical metallic tubing shall be rain-tight and concrete-tight and shall be 
plated steel hexagonal threaded compression type.

3. Set screw or indentor type connectors shall not be used.  Fittings for conduit installed in 
wet locations and underground shall provide a watertight joint.  Fittings for rigid conduit 
shall be threaded.

4. Fittings or bushings shall be installed in easily accessible locations.

5. Where exposed conduits pass across structural expansion joints, approved weatherproof 
telescopic type expansion fittings shall be used. Fittings shall be OZ/GEDNEY Type AX, 
Crouse-Hinds Type XJG, or equal, watertight, and permit movement up to 4 inches.  
Each fitting shall be equipped with approved bonding jumpers around or through each 
fitting.  

6. Where embedded conduits pass through expansion joints, approved watertight, concrete-
tight deflection/expansion fittings shall be used.  Fittings shall compensate for movement 
of ¾-inch from the normal in all directions.  Fittings shall be OZ/GEDNEY Type DX, 
Crouse-Hinds Type XD, or equal.

7. Conduit fittings ("condulets") shall be used on exposed conduit work for changes in 
direction of conduit runs and breaking around beams.  "Condulets" shall be cast ferrous 
alloy, galvanized or cadmium plated, as manufactured by Crouse Hinds, OZ/Gedney, 
Appleton Company, or equal.  Coated fittings and boxes shall be used with coated 
conduit in all chemically aggressive areas or where called for on the Drawings.  Covers 
shall be of a design suitable for the purpose intended.  In damp areas, the outside 
condulets shall be made watertight.  Install all condulets with the covers accessible. Use 
proper tools to assemble conduit system to prevent injury to the plastic covering. No 
damage to the covering shall be permitted. 

8. Conduit fittings shall be cast type of non-ferrous metal or malleable iron thoroughly 
coated inside and outside with metallic zinc or cadmium after all machining has been 
completed.  Cast fittings shall be provided with heavy threaded hubs to fit the conduit 
required.  Covers shall be of the same material as the fittings to which they are attached 
and shall be screwed on with rubber or neoprene gaskets between the covers and 
fittings.  Cast fittings 1 1/2 inches and above shall be of the "mogul" type. 

9. PVC coated fittings shall be used with PVC coated conduit.  All conduit nipples, elbows, 
couplings, boxes, fittings, unions, expansion joints, connectors, bushing, and other 
components of the raceway system shall be factory coated to maintain the corrosion-
resistant integrity of the conduit system.  The coated conduit and its respective 
components shall all be provided by the same manufacturer.  Coated conduit shall be 
used in all areas specified herein or indicated on the Drawings.

10. Conduit seals shall be Type EYS as manufactured by Crouse-Hinds, Appleton 
equivalent, OZ/Gedney equivalent, or equal.

PART 3 EXECUTION

3.01 CONDUIT AND FITTINGS

A. Unless otherwise specified herein or indicated on the Drawings, the minimum size conduit shall 
be 3/4 inch for exposed work and 1 inch for conduit encased in concrete or mortar. Multiple 
circuits may not be combined in the same conduit without the explicit written permission to do so 
by the Engineer.



SMD1 ROCK CREEK WWTF SURFACE RACEWAYS FOR ELECTRICAL SYSTEMS
ANAEROBIC ZONES EXPANSION 26 05 33.23 - 5

B. Conduit home runs for lighting circuits are not necessarily indicated on the Drawings; however, 
the circuit numbers are shown.  Conduit shall be furnished and installed for these lighting circuits 
and shall be installed as required to suit field conditions, subject to review and acceptance by the 
Engineer.

C. Conduit shall be installed concealed unless otherwise indicated or specified.  Conduit may be run 
exposed on walls only where concealing is not practical, or at the direction of the Engineer.

D. Where exposed, maintain a minimum distance of 6 inches from parallel runs of flues or water 
pipes.  Conduit runs shall be installed in such locations as to avoid steam or hot water pipes. A 
minimum separation of 12 inches shall be maintained where conduit crosses or parallels hot 
water or steam pipes.  

E. A non-metallic raceway containing instrumentation cable (if specifically allowed herein) where 
installed exposed shall be installed to provide the following clearances:

1. Raceway installed parallel to raceway conductors energized at 480 through 208 volts 
shall be 18 inches and 208/120 volts shall be 12 inches.

2. Raceway installed at right angles to conductors energized at 480 volts or 120/208 volts 
shall be 6 inches.

F. Where practical, exposed raceways containing instrumentation cable shall cross raceway 
containing conductors of other systems at right angles.

G. For floor mounted equipment, conduit may be installed overhead and dropped down, where 
underfloor installation is not practical.  Groups of conduits shall be uniformly spaced, where 
straight and at turns.  Conduit shall be cut with a hacksaw, or an approved conduit cutting 
machine and reamed after threading to remove all burrs.  Securely fasten conduit to outlets, 
junction and pull boxes to effect firm electrical contact.  Join conduit with approved couplings. 
Conduits shall be freed from all obstructions.

H. Empty conduit systems shall be furnished and installed as indicated on the Drawings and shall 
have pull ropes installed.  The polyethylene pull ropes shall be ¼� diameter, minimum.  Not less 
than 12 inches of slack shall be left at each end of the pull rope.

I. Each piece of conduit installed shall be free from blisters or other defects.  Each piece installed 
shall be cut square, taper reamed, and a coat of galvanizing and conducting compound shall be 
applied to the threads.  Galvanizing compound shall be CRC Zinc-It or equal.  Threads on 
conduits shall be painted with a conducting compound prior to making up in a fitting.  Conduit 
connections shall be made with standard coupling and the ends of the conduit shall butt tightly 
into the couplings.  Where standard coupling cannot be used, Erickson three-piece couplings 
shall be used.  Where conduits are installed in concrete, concrete-tight three-piece couplings 
shall be used.

J. Conduit threaded in the field shall be of standard sizes and lengths.

K. All bends shall be made with standard factory conduit elbows or field bent elbows.  Field bending 
of conduit shall be done using tools approved for the purpose.  Heating of conduit to facilitate 
bending is prohibited.  Field bends shall be not less than the same radius than a standard factory 
conduit elbow.  Bends with kinks shall not be acceptable.

L. The number of directional changes in a conduit run shall be limited to less than 360 degrees in a 
continuous conduit run between pulling locations. Pull boxes and/or handholes shall be provided 
as required for the installation to minimize the required pulling tension. A pull box or handhole is 
required for conduit runs every 400ft or more than 270 degrees of conduit directional change.
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M. All conduit for fiber optic cable shall have a minimum bending radius of 16 inches.  Final bending 
radius shall be determined by the fiber optic cable manufacturer.

N. Unless otherwise specified herein, indicated on the Drawings, or required by the NEC, conduit 
shall be supported every 8 feet (minimum) and shall be installed parallel with or perpendicular to 
walls, structural members, or intersections of vertical planes and ceilings with right angle turns 
consisting of fittings or symmetrical bends.  Conduits shall be supported within 1 foot of all 
changes in direction.  Supports shall be approved pipe straps, wall brackets, hangers, or ceiling 
trapeze.    

O. Use temporary raceway caps to prevent foreign matter from entering.

P. In no case shall conduit be supported or fastened to another pipe or installed to prevent the 
removal of other pipe for repairs.  Fastenings shall be by expansion bolts on concrete; by 
machine screws, welded threaded studs, or spring-tension clamps on steel work.  Powder 
actuated fasteners may only be used to make connections where the use of this equipment 
complies with safety regulations and for structures in Seismic Design Categories A or B unless 
the fasteners are approved for seismic use.  Wooden plugs inserted in masonry and the use of 
nails as fastening media are prohibited. Threaded C clamps may be used on rigid steel conduit 
only.  Conduits or pipe straps shall not be welded to steel.

Q. The load applied to fasteners shall not exceed 1/4 of the proof test load.  Fasteners attached to 
concrete ceilings shall be vibration and shock resistant.  Holes cut to a depth of more than 1 1/2 
inches in reinforced concrete beams or to a depth of more than 3/4 inch in concrete joints shall 
not cut the main reinforcing bars.  Holes not used shall be filled.  Spring steel fasteners are not 
permitted. Conduits shall be fastened to all sheet metal boxes and cabinets with two (2) locknuts 
where required by the National Electrical Code to ensure adequate bonding for grounding.  
Where insulated bushings are used, or where bushings cannot be secured firmly to the box or 
enclosure, a bonding jumper shall be installed to maintain suitable grounding continuity.  
Locknuts shall be the type with sharp edges for digging into the wall of metal enclosures.  
Bushings shall be installed on the ends of all conduits and shall be of the insulating type where 
required by the National Electrical Code.

R. Conduit installed in concrete floor slabs or walls shall be located so as not to affect the designed 
structural strength of the slabs.  Conduit shall be installed within the middle one third of the 
concrete slab except where necessary to not disturb the reinforcement.  The outside diameter of 
conduit shall not exceed one third of the slab thickness, and conduits shall be spaced no closer 
than three (3) diameters except at cabinet locations.  Curved portions of bends shall not be visible 
above the finish slab.  Where embedded conduits cross expansion joints, suitable 
expansion/deflection fittings and bonding jumpers shall be provided.  Conduit larger than 1 inch 
trade size shall be parallel with or at right angles to the main reinforcement.  When at right angles 
to the reinforcement, the conduit shall be close to one of the supports of the slab.  Conduits shall 
not be stacked more than two (2) diameters high in floor slabs.  Embedded conduits shall be 
placed in accordance with the latest edition of ACI-318 and coordinated with the STRUCTURAL 
Engineer.

S. Install polyvinyl chloride (PVC) coated steel conduits when entering or exiting concrete except 
under electrical equipment where the conduit is not subject to physical abuse.  Also install PVC 
coated steel conduit when transitioning between grade and a structure or an equipment stand.  
Extend stub-ups at least 12 inches above and below grade or finish floor. Conduits extending 
through the concrete floor shall be installed using straight runs (for vertical penetrations) or 
factory elbows (for conduits installed within the slab) of PVC coated rigid steel conduit.

T. Aluminum conduits shall not be in contact with concrete surfaces.  Where aluminum conduits are 
routed along concrete surfaces, they shall be installed with one hole cast straps with clamp-backs 
to space the conduit ¼� away from concrete surface.  Where aluminum conduit passes through 
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concrete, CMU or brick walls, the penetration shall be made such that the aluminum conduit does 
not come in contact with concrete, CMU, brick, or mortar.  All penetrations shall meet or exceed 
the UL design standards.  Aluminum conduit shall transition to PVC coated steel conduit where 
entering a concrete encasement, floor or ductbank.

U. All conduit extending through the floor behind panels or into control centers or similar equipment 
may be PVC Schedule 40 and shall extend a minimum of 6 inches above the floor elevations, 
where practicable, with no couplings at floor elevations. 

V. Unless specifically identified on the Drawings as "Direct Buried," all conduits in the earth, 
including conduits below slabs-on-grade, shall be concrete encased.  Joints in conduit shall be 
staggered so as not to occur side by side. Rigid non-metallic (PVC) conduit shall be connected to 
PVC coated rigid steel conduit at the point where it leaves the ground, with the transition to metal 
conduit occurring inside the concrete encasement.  

W. No more than three (3) 90-degree bends will be allowed in any one conduit run.  Where more 
bends are necessary, a condulet or pull box shall be installed.  All bends in 3/4-inch conduit shall 
be made with a conduit bender, and all larger sizes shall have machine bends. Joints in threaded 
conduit shall be made up watertight with the appropriate pipe thread sealant or compound applied 
to male threads only; and all field joints shall be cut square, reamed smooth, and properly 
threaded to receive couplings.  No running threads are permitted.  All conduit ends at switch and 
outlet boxes shall be fitted with an approved locknut and bushing forming an approved tight bond 
with box when screwed up tightly in place.

X. Conduits stubbed up through concrete floors for connections to freestanding equipment and for 
future equipment shall be provided with an adjustable top or coupling threaded inside for plugs, 
set flush with the finished floor.  Screwdriver operated threaded flush plugs shall be installed in 
conduits from which no equipment connections are made.

Y. Where outlets are shown near identified equipment furnished by this or other Contractors, it is the 
intent of the Specifications and Drawings that the outlet be located at the equipment to be served.  
The Contractor shall coordinate the location of these outlets to be near the final location of the 
equipment served whether placed correctly or incorrectly on the Drawings.  Changes in outlet 
locations required to serve the equipment furnished by other Contractors on the Project shall be 
brought to the attention of the Engineer.

Z. Conduit shall be protected immediately after installation by installing flat noncorrosive metallic 
discs and steel bushings, designed for this purpose, at each end.  Discs shall not be removed 
until it is necessary to clean the conduit and install the conductors.  Before the conductors are 
installed, insulated bushings shall be installed at each end of the conduit.

AA. Where "all-thread" nipples are used between fittings and electrical equipment, they shall be so 
installed that no threads are exposed.

BB. Connections from rigid conduit to motors and other vibrating equipment, limit switches, solenoid 
valves, level controls, and similar equipment, shall be made with short lengths of liquid tight 
flexible metal conduit.  These conduits shall be installed in accordance with the NEC and shall be 
furnished and installed with appropriate connectors with devices which will provide an excellent 
electrical connection between the equipment and the rigid conduit for the flow of ground current.  
Flexible metal conduit and liquid-tight flexible metal conduit length shall be three (3) feet, 
maximum.

CC. Flexible metal conduit or liquid-tight flexible metal conduit installed between rigid metal conduit 
and motor terminal box and/or any other apparatus shall have a green insulated grounding 
conductor running through the flexible conduit.  This conductor shall be terminated to the nearest 
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pull box, motor terminal box, or any other apparatus ground terminal.  Flexible metal conduit and 
liquid-tight flexible metal conduit shall be grounded and bonded per NEC Articles 348 and 350, 
respectively.

DD. Conduits installed within or underneath floor slabs, underground direct-buried or concrete 
encased conduits, and all conduits installed in areas subject to liquid inadvertently entering the 
conduit system shall be sealed or plugged at both ends in accordance with NEC Article 300-5(g).  
This requirement applies to both conduits containing conductors and "spare" conduits.  Where 
practicable, the interior of the conduit shall be sealed as well as around the conductors by using 
conduit sealing bushings:  Type CSB as manufactured by O/Z Gedney, or equal.  Where the 
conduit fill does not allow the use of these bushings, the conduits shall be tightly caulked or 
plugged.

EE. Conduit passing through the walls and floors of buildings below grade shall be installed with 
appropriate watertight fittings to prevent the entrance of ground water around the periphery of the 
conduits.  For vertical conduit penetrations through openings in concrete floors, the fittings shall 
be Type FSK Floor Seals as manufactured by OZ/Gedney.  For conduit penetrations through 
openings in concrete walls, the fittings shall be Type WSK Thruwall seals as manufactured by OZ 
Gedney.  Conduits shall be sloped away from the buildings toward splice boxes, handholes 
and/or manholes to provide drainage away from the building wall.

FF. Conduits passing through sleeves in interior walls and floors shall be tightly caulked.

GG. Weatherproof, insulated throat "Meyers" hubs shall be used on all conduit entries to boxes and 
devices without integral hubs in process areas to maintain NEMA 3R or NEMA 4X integrity.  The 
Contractor shall furnish and install "Meyers" hubs on all conduit entries into non-cast enclosures 
such as metallic or non-metallic control panels, control component enclosures, wireways, pull 
boxes, junction boxes, control stations, and similar type equipment when this type of equipment is 
located in process areas requiring NEMA 3R or NEMA 4X integrity.  This specified requirement 
for "Meyers" hubs does not apply to any area of the plant facilities where NEMA 3R or NEMA 4X 
integrity is not required.

HH. The use of two (2) locknuts, one on each side of the enclosure, and a grounding bushing shall be 
required at all conduit terminations where hub type fittings are not required, such as electrical 
rooms, control rooms, and office areas.

II. Conduit installation shall be arranged to minimize cleaning.  No horizontal runs of conduit will be 
permitted in brick or masonry walls.

JJ. Install non-metallic conduits in accordance with manufacturer's instructions where specified 
herein or indicated on the Drawings.

KK. Join non-metallic conduit using cement as recommended by the manufacturer.  Clean and wipe 
non-metallic conduit dry before joining.  Apply full even coat of cement to entire area inserted in 
fitting.  Allow joint to cure for twenty (20) minutes (minimum).

LL. All PVC coated conduit shall be installed in accordance with manufacturer�s instructions.  The 
Contractor shall use tools that are specifically suited for coated conduit systems.  The use of pipe 
wrenches and other such tools on PVC coated RGS conduit is prohibited.  The Engineer and 
Owner reserve the right to reject any installation of coated conduit that does not meet the 
requirements of the Section or the manufacturer�s instructions.  The Engineer and Owner also 
reserve the right to reject any installation that exhibits damage due to the improper use of tools.  
All rejected installations shall be replaced by the Contractor at no additional cost to the Owner.  
The use of PVC coated conduit repair compounds to repair damages or improper installation is 
prohibited.
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MM. All Contractor personnel that install PVC coated RGS conduit shall be trained by the PVC coated 
RGS conduit manufacturer.  Training shall include proper conduit system assembly techniques, 
use of tools appropriate for coated conduit systems, and field bending/cutting/threading of coated 
conduit.  The Contractor shall furnish evidence of such training as specified herein.  Training shall 
have been completed within the past 24 months prior to the Notice to Proceed on this Contract for 
all coated conduit installation personnel. Contractor personnel not trained within this timeframe 
shall not be allowed to install coated conduit or shall be trained/re-trained as required prior to 
commencement of conduit installation.

NN. Conduits shall not penetrate the floors or walls inside liquid containment areas unless specifically 
accepted by the Engineer.

OO. All conduits that are buried or encased in concrete that transition from the ground to any 
stationary structure or equipment shall be equipped with a longitudinal expansion coupling 
capable of at least four inches of expansion.  Conduits with encasement that is rigidly tied to the 
stationary structure in accordance with the Standard Details shall not be required to have 
expansion couplings.

PP. Raceways shall not be installed concealed in water-bearing walls and floors.

3.02 CONDUIT USES AND APPLICATIONS

A. No PVC conduit shall be installed exposed unless specifically accepted in writing by the 
Engineer.  Where PVC conduit is allowed to be installed exposed, the conduit shall be Schedule 
80.  

B. PVC Schedule 80 conduit shall be furnished and installed in concrete slabs (for slab-on-grade 
construction) and in walls when the conduit is shown to be encased.  Rigid steel conduit shall be 
installed in all elevated slabs when the conduits are shown to be encased.

C. PVC Schedule 80 conduit shall be installed in reinforced concrete encasement. Conduit shall be 
"direct buried" only if specifically indicated on the Drawings.

D. All instrumentation wire and cable for analog signals shall be installed in rigid steel conduit or 
PVC coated rigid steel conduit to suit the application.  This applies to all conduit installations 
including exposed, concealed in concrete encasement, and all other applications.

E. PVC coated rigid steel conduit shall be furnished and installed, where exposed, in the following 
areas:

1. All outdoor locations.

2. Pump rooms.

3. Wet-Process Areas

4. Vaults

F. Liquid-tight flexible non-metallic conduit (LFNC) shall be furnished and installed, where required, 
in chemical storage and transfer areas.

G. Other conduit uses not specifically listed above shall be brought to the attention of Engineer for a 
decision.

H. Electric Metallic Tubing (EMT) style conduit is not permitted without special approval by the 
Engineer.
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3.03 CONDUIT IDENTIFICATION

A. Conduits shall be provided with type 316 stainless steel, laser etched conduit tags.  Tags shall be 
permanently fastened with stainless steel straps.  Conduit identification as indicated on the 
drawings.

B. The identification system for the conduits furnished and installed under this Contract shall match 
the existing identification system used at the facility.

3.04 TESTING

A. All tests shall be performed in accordance with the requirements of the General Conditions.  The 
following tests are required:

1. Field Tests

a. Field testing shall be done in accordance with the requirements specified in the 
General Conditions and Section 26 05 00, Common Work Results for Electrical.

b. All conduit installed below grade or concrete encased shall be tested to ensure 
continuity and the absence of obstructions by pulling through each conduit a 
swab followed by a mandrel 85% of the conduit inside diameter.  After testing, all 
conduits shall be capped after installation of a suitable pulling tape.

END OF SECTION
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SECTION 26 08 00

COMMISSIONING OF ELECTRICAL SYSTEMS

PART 1 GENERAL

1.01 RELATED DOCUMENTS

A. Drawings and General Provisions of Contract, including General and Supplementary Conditions 
Specification Sections, apply to Work of this Section. Should there be any conflict between 
provisions or requirements elsewhere indicated and the provisions of this division, request written 
clarification by addendum prior to submission of bid or abide by the interpretation of the Engineer.

1.02 SUMMARY

A. This section specifies the acceptance testing of electrical materials, equipment, and systems.  
Contractor shall provide all labor, tools, material, power, and other services necessary to provide 
the specified tests.

1.03 REFERENCES

A. General:  This section contains references to the International Electrical Testing Association 
(NETA), ATS-2013:  Acceptance Testing Specifications for Electrical Power Distribution 
Equipment and Systems, copyright 2013.  It is a part of this section as specified and modified.  In 
case of conflict between the requirements of this section and those of said document, the 
requirements of this section shall prevail.

B. Safety and Procedural Requirements:

1. Safety and Precautions: This specification does not include specific safety procedures. It 
is recognized that tests and inspections set forth by this specification may be potentially 
hazardous.  Consequently, individuals performing these tests must be capable of 
conducting these tests in a safe manner and with complete knowledge of the hazards 
involved.  Each person involved in this project must be provided with and use appropriate 
personal protective equipment.

2. Safety practices that shall be followed include, but are not limited to, the following:

a. Occupational Safety and Health Act.

b. Accident Prevention Manual for Industrial Operations, National Safety Council.

c. Applicable state and local safety operating procedures.

d. Owner�s safety practices.

C. Perform all testing work in accordance with the applicable codes and standards of the following 
agencies except as provided otherwise herein:

1. International Electrical Testing Association � NETA Acceptance Testing Specifications 
(ATS).

2. National Fire Protection Association.

3. National Electrical Code, ANSI/NFPA 70.

4. Recommended Practice for Electrical Equipment Maintenance, ANSI/NFPA 70B.

5. Electrical Safety Requirements for Employee Workplaces, NFPA 70E.
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1.04 APPLICATION

A. General:  Requirements for testing in accordance with this section are specified in this and other 
sections of Division 26.  Where testing in accordance with this section is required, the required 
tests, including correction of defects where found, and subsequent retesting, shall be completed 
prior to energization of material, equipment, or systems.

1.05 SUBMITTALS

A. General:  Submit the following in accordance with the requirements of Specification 26 05 00.

1. Description of all test procedures.

2. Examples of test report forms for all specified tests including deficiency report forms.

3. Final test report.

4. A copy of this specification section, with addendum updates included, and all referenced 
and applicable sections, with addendum updates included, with each paragraph check-
marked to indicate specification compliance or marked to indicate requested deviations 
from specification requirements.  Check marks (in the margin adjacent to the beginning of 
the paragraph) shall denote full compliance with a paragraph as a whole.  If deviations 
from the specifications are indicated and therefore requested by the Contractor, each 
deviation shall be underlined and denoted by a number in the margin to the right of the 
identified paragraph. The remaining portions of the paragraph not underlined will signify 
compliance on the part of the Contractor with the specifications.  The submittal shall be 
accompanied by a detailed, written justification for each deviation.  Failure to include a 
copy of the marked-up specification sections, along with justification(s) for any requested 
deviations to the specification requirements, with the submittal shall be sufficient cause 
for rejection of the entire submittal with no further consideration.

5. Submittal Presentation:  Submittal data shall be assembled in folders or three-ring 
binders.  Each folder or binder shall contain a cover sheet, indexed by item, and cross-
referenced to the appropriate specification paragraph.  Catalog cuts shall be edited to 
show only the items, model numbers, and information that applies to the equipment being 
furnished.

PART 2 PRODUCTS

2.01 TEST EQUIPMENT AND MATERIALS

A. General:  Test instruments shall be calibrated to references traceable to the National Institute of 
Standards and Technology and shall have a current sticker showing date of calibration, deviation 
from standard, name of calibration laboratory and technician, and date recalibration is required.

B. NETA Compliance:  Test equipment shall be in complete compliance with ATS-2013, Paragraphs 
5.2 and 5.3.

PART 3 EXECUTION

3.01 GENERAL

A. The test procedures to be conducted by the Installing Contractor are defined as those tests 
specified in paragraph 26 08 00-3.4 B.  
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3.02 TEST DOCUMENTATION

A. Inspection and Test Procedures Documentation: Test procedure documentation shall be 
submitted in accordance with paragraph 26 08 00-1.5.

B. Test Report Forms:  The test report forms are appended to the end of this section.

C. Reports:  Deficiency reports shall be prepared for each item under test and submitted to the 
Engineer at the end of each day of testing.  Deficiency reports shall identify the equipment under 
test by tag number and location and shall describe all deficiencies observed through the course of 
inspection and testing.

3.03 EQUIPMENT TESTING

A. General:  The inspection and test procedures described by ATS-2013, Section 7 shall establish 
the minimum requirements for electrical equipment inspection and testing.  Additional test 
procedures, beyond the scope of ATS-2013, Section 7, are defined herein and shall be 
conducted as specified.

B. Installing Contractor Tests:  The following types of equipment and/or systems shall be inspected 
and tested by the installing contractor:

1. Insulation Resistance Tests:  Insulation resistance tests shall be performed on the 
following types of equipment or systems:

a. Low Voltage (600 volt maximum) Power and Control Conductors and Cables:  
Insulation resistance tests shall be performed on all circuits 120 volts and above 
except interior lighting and 120-volt receptacle circuits.

1) Power and control conductor and cable insulation tests shall be 
performed in accordance with ATS-2013, Paragraph 7.3.2.  Tests may 
be conducted with motors and other equipment connected, except that 
solid-state equipment shall be disconnected unless the equipment is 
normally tested by the manufacturer at voltages in excess of 1000 volts 
DC.

2) The ambient temperature at which insulation resistance is measured 
shall be recorded on the test form.

3) Test results shall be evaluated against the results for cables of same 
type and length.  Test results of less than 50 mega-ohms shall be 
investigated.

b. Signal Cables:  All analog signal cables shall be tested as specified herein.

1) The loop resistance of each signal pair or triad shall be measured.  Any 
pair or triad exhibiting a loop resistance of less than or equal to 50 ohms 
shall be deemed satisfactory.  For pairs with greater than 50-ohm loop 
resistance, the Contractor shall calculate the expected loop resistance 
considering loop length and intrinsic safety barriers if present.  Loop 
resistance shall not exceed the calculated value by more than 5 percent.

2) Each shield drain conductor shall be tested for continuity.  Shield drain 
conductor resistance shall not exceed the loop resistance of the pair or 
triad.

3) Each conductor (signal and shield drain) shall be tested for insulation 
resistance with all other conductors in the cable grounded.
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4) Instruments used for continuity measurements shall have a resolution of 
0.1 ohms and an accuracy of better than 0.1 percent of reading plus 0.3 
ohms.  A 500-volt megohmmeter shall be used for insulation resistance 
measurements.

c. Test Records:  Insulation resistance measurements shall be recorded on test 
report forms in compliance with specification 26 05 19.

2. Pre-functional Checkout:  Functional testing shall be performed in accordance with the 
requirements of this specification. Prior to functional testing, all protective devices shall 
be adjusted and made operative.  Prior to energization of equipment, all system 
component tests shall be completed, and the Contractor shall perform a functional 
checkout of the control circuit.  Checkout shall consist of energizing each control circuit 
and operating each control, alarm or malfunction device and each interlock in turn to 
verify that the specified action occurs.  The Contractor shall submit a description of his 
proposed functional test procedures prior to the performance of functional checkout.

C. Witnessing

1. The Engineer reserves the right to observe all Contractor testing.  The Engineer shall be 
notified five (5) days prior to testing.

3.04 TEST RESULTS

A. General:  Minimum acceptable test values shall be as specified in this specification and ATS-
2013.  Where acceptable test values are not specified, the equipment manufacturers 
recommended test values shall be used.

END OF SECTION
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SECTION 26 09 16

ELECTRICAL CONTROLS AND RELAYS

PART 1 - GENERAL

1.01 SCOPE OF WORK 

A. The Contractor shall furnish, install, test, and place in satisfactory operation all electric controls 
and relays as specified herein and indicated on the Drawings.

B. Electrical control and relay systems shall be assembled using NEMA rated components.  
Components designed and built to International Electrotechnical Commission (IEC) standards are 
not recognized.  Equipment designed, manufactured, and labeled in compliance with IEC 
standards is not acceptable.

1.02 REFERENCED SECTIONS

A. General Conditions � COORDINATION AND MEETINGS

B. General Conditions � SUBMITTALS

C. Section 260500 � COMMON WORK RESULTS FOR ELECTRICAL

D. Section 260526 � GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

1.03 REFERENCES

NEMA 250 Enclosures for Electrical Equipment

UL 508A Standard for Industrial Control Panels

UL-1203 Standard for Explosion-proof and Dust-ignition-proof Electrical Equipment 
for use in Hazardous (Classified) Locations.

ANSI/ISA NonIncendive Electrical Equipment for use in Class I and II, Division II 
Hazardous (Classified) locations.

UL 489 Molded Case Circuit Breakers, Molded Case Switches, and Circuit Breaker 
Enclosures

1.04 ACTION SUBMITTALS

A. Submittals shall be in accordance with the General Conditions, and as specified herein. 

B. Product Datasheets.

C. A Compliance, Deviations, and Exceptions (CD&E) letter. If the shop drawings are submitted 
without this CD&E letter, the submittal will be rejected. The letter shall include all comments, 
deviations and exceptions taken to the Drawings and Specifications by the Contractor AND 
Equipment Manufacturer/Supplier. This letter shall include a copy of this specification section. In 
the left margin beside each paragraph/item, a letter "C", "D", or "E" shall be typed or written in. The 
letter "C" shall be for full compliance with the requirement. The letter "D" shall be for a deviation 
from the requirement. The letter "E" shall be for taking exception to a requirement. Any 
requirements with the letter "D" or "E" beside them shall be provided with a full typewritten 
explanation of the deviation/exception. Handwritten explanation of the deviations/exceptions is 
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not acceptable. The CD&E letter shall also address deviations, and exceptions taken to each 
Drawing related to this Specification Section.

1.05 INFORMATION SUBMITTALS

A. Submittals shall be in accordance with the General Conditions, and as specified herein.

B. Prior to start-up, submit manufacturer�s operation and maintenance manuals and recommended 
spare parts list, including but not limited to: 

1. Manufacturer�s equipment warranty.

2. Copies of Submittals

3. Functional descriptions, operating instructions, calibration and adjustment, recommended 
maintenance, safety

4. Contact information for local representative and supplier

1.06 TOOLS AND SPARE PARTS

A. All spare parts as recommended by the equipment manufacturer shall be furnished to the Owner 
by the Contractor.  In addition to the manufacturer recommended spare parts, the following spare 
parts shall be provided for the local control stations:

1. One (1) contact block of each type furnished on the project

2. One (1) indicating light lens of each color furnished on the project

3. One (1) LED lamp of each color furnished on the project

4. One (1) Control Relay of each type furnished on the project

5. One (1) Timing Relay of each type furnished on the project

6. One (1) Contact and Coil Kit for each type of motor starter furnished on the project

B. The spare parts shall be packed in containers suitable for long term storage, bearing labels clearly 
designating the contents and the pieces of equipment for which they are intended.

C. Spare parts shall be delivered at the same time as the equipment to which they pertain.  The 
Contractor shall properly store and safeguard such spare parts until completion of the work, at 
which time they shall be delivered to the Owner.

D. Spare parts lists, included with the shop drawing submittal, shall indicate specific sizes, quantities, 
and part numbers of the items to be furnished.  Terms such as "1 lot of packing material" are not 
acceptable.

E. Parts shall be completely identified with a numerical system to facilitate parts control and stocking.  
Each part shall be properly identified by a separate number.  Those parts which are identical for 
more than one size, shall have the same part number.
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PART 2 - PRODUCTS

2.01 CONTROL COMPONENTS

A. Pilot Devices

1. General

a. All pilot devices shall be provided with a legend plate.  Legend plates shall have a white 
background and black lettering and indicate the function of the respective pilot device.  
The text shown on the Drawings or indicated in the specifications shall be used as the 
basis for legend plate engraving (i.e., HAND-OFF-AUTO, RUN, EMERGENCY STOP, 
etc.).    

b. All pilot devices shall be selected and properly installed to maintain the NEMA 250 rating 
of the enclosure in which they are installed.  All pilot devices shall be UL 508 Listed.

c. All pilot devices shall be 30.5mm in diameter, unless otherwise indicated.  22mm 
devices are not acceptable.

d. Pilot devices for all electrical equipment under this Contract shall be of the same type 
and manufacturer unless otherwise specified herein or indicated on the Drawings.

e. In Class I Division 2 hazardous locations, pilot devices shall be the hermetically sealed 
type, constructed in accordance with ANSI/ISA.

2. Pushbuttons

a. Pushbuttons shall be non-illuminated, black in color, and have momentary style 
operation unless otherwise indicated on the Drawings.

b. Pushbuttons shall have the quantity of normally closed and/or normally open contacts as 
indicated on the Drawings and as required.  In addition to the required contacts, one (1) 
spare normally open and one (1) spare normally closed contact shall be installed at each 
pushbutton.  Contacts shall be rated for 5A at 250VAC/DC (minimum), but no less than 
required for the application.

c. Pushbuttons shall be provided with a full guard around the perimeter of the button.  
Where a lockout style pushbutton is specified or indicated on the Drawings, provide a 
padlock-able guard.

3. Selector Switches

a. Selector switches shall be non-illuminated, black in color, and have the number of 
maintained positions as indicated on the Drawings and as required.  Handles shall be 
the extended type that provide a greater surface area for operation.

b. Selector switches shall have the quantity of normally closed and/or normally open 
contacts as indicated on the Drawings and as required.  In addition to the required 
contacts, one (1) spare normally open and one (1) spare normally closed contact shall 
be installed at each selector switch.  Contacts shall be rated for 5A at 250VAC/DC 
(minimum), but no less than required for the application.

c. Where indicated in the Drawings or Specifications, provide spring return positions.
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d. Selector switches shall be provided with an indexing component that fits into the keyed 
portion of the cutout for the device and prevents the switch from spinning when 
operated.

4. Indicating Lights

a. Indicating lights shall LED type, with the proper voltage rating to suit the application, and 
push-to-test feature.

b. Indicating light lens colors shall be as required in equipment specifications and/or as 
indicated on the Drawings.  If lens colors are not indicated, the following colors shall be 
used:

Red "Run", "On", �Open�

Green "Off", �Closed�

Amber "Alarm", "Fail"

White �Control Power On�

Blue General Status

5. Emergency Stop and Tagline Switches

a. Emergency stop switches shall be non-illuminated, red in color, with a minimum 35mm 
diameter mushroom head.  Once activated, switch shall maintain its position and require 
a manual pull or twist to release/reset.

b. Tagline switches shall have a plunger that activates upon tension from the associated 
safety cable.  Once activated, switch shall maintain its position and require a manual 
release/reset.

c. Emergency stop and tagline switches shall have the quantity of normally closed and/or 
normally open contacts as indicated on the Drawings and as required.  In addition to the 
required contacts, one (1) spare normally open and one (1) spare normally closed 
contact shall be installed at each switch.  Contacts shall be rated for 5A at 250VAC/DC 
(minimum), but no less than required for the application.

B. Relays and Timers

1. General

a. Relays and timers shall be furnished with an integral pilot light for positive indication of 
coil energization.

b. Relays and timers shall have tubular pin style terminals with matching 11-pin DIN rail 
mount socket.  Spade or blade style terminals are not acceptable.

c. Relays and timers for all electrical equipment under this Contract shall be of the same 
type and manufacturer unless otherwise specified herein or indicated on the Drawings.
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d. Relays and timers shall fit a standard 11-pin tubular pin socket.

2. Control and Pilot Relays

a. Miniature or �ice-cube� type relays are not acceptable.

b. Relays shall have coil voltage as required to suit the application and/or as indicated on 
the Drawings.

c. Relays shall be provided with contacts rated for 10A (resistive), minimum, at 120/240 
VAC and 28 VDC.  Relays shall have 3-pole, double-throw (3PDT) contact arrangement.

3. Time Delay Relays

a. Timers delay relays shall utilize electronic timing technology.  Mechanical or thermal 
timing devices are not acceptable.

b. Relays shall have coil voltage as required to suit the application and/or as indicated on 
the Drawings.

c. Relays shall be provided with contacts rated for 10A (resistive), minimum, at 120/240 
VAC and 28 VDC.  Relays shall have double-pole double-throw (DPDT) contact 
arrangement.

d. Time delay ranges shall be as indicated on the Drawings and/or as required to suit the 
application.  Timing range shall be adjustable from the front of the relay.  On delay and 
off delay timer configurations shall be provided as indicated on the Drawings and/or as 
required to suit the application.  

4. Elapsed Time Meters

a. Elapsed time meters shall be non-resettable type with no less than a 6-digit display.  Coil 
voltage shall be as required to suit the application and/or as indicated on the Drawings.

C. Control Terminal Blocks

1. Control terminal blocks shall be assembled on non-current carrying galvanized steel DIN 
mounting rails securely bolted to the enclosure or subpanel.  Terminals shall be tubular screw 
type with pressure plate that will accommodate wire size range of #22 - #8 AWG.

2. Control terminal blocks shall be single tier with a minimum rating of 600 volts and 20A.  
Separate terminal strips shall be provided for each type of control used (i.e., 120VAC vs. 
24VDC). Quantity of terminals shall be provided as required to suit the application.  In 
addition, there shall be enough terminals for the termination of all spare conductors.

3. Terminals shall be marked with a permanent, continuous marking strip, with each terminal 
numbered.  One side of each terminal shall be reserved exclusively for incoming field 
conductors.  Common connections and jumpers required for internal wiring shall not be made 
on the field side of the terminal.

2.02 MOTOR STARTERS

1. Motor starters shall conform to NEMA Standard IC1 and shall be for across-the-line starting, 
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unless otherwise indicated.  IEC rated equipment is not acceptable and shall be used as a 
basis for rejection of the equipment.  The size of the starter shall be as required for the 
particular load.  Minimum starter size shall be NEMA Size 1. 

2. A suitable control disconnect device(s) to comply with the requirements of the NEC shall be 
provided.

3. Magnetic starters and contactors shall be electromagnetic vertical or horizontal lift design with 
double break cadmium oxide silver contacts.  Design shall meet or exceed the requirements 
of UL and NEMA Standards.  Coils shall be hot molded construction to protect the coils from 
mechanical and environmental damage. Contacts and coils shall be replaceable without 
replacing the entire starter assembly.

4. Each starter shall be able to accommodate a minimum of three (3) auxiliary contacts in 
addition to the hold-in contact.

5. Each starter shall be supplied with a 3 pole, manual reset overload relay.  The relays shall be 
solid state type, with at least one isolated normally open and one isolated normally closed 
auxiliary contact that operates when a trip condition has occurred.  Relays shall be self-
powered, have a visible trip indicator, have a trip test function, and have selectable Class 10 
or 20 operation.  Overload relays shall be set for Class 10 operation unless otherwise 
directed by the Engineer.  Overload relay shall have phase loss protection built in to trip the 
unit and protect the motor against single phasing.  The Contractor shall provide the overload 
relay model with the correct current range for each application.  Overload relay shall have 
adjustable current range dial.  Eutectic alloy or bi-metallic type overload relays are not 
acceptable.

6. Each motor starter coil shall be equipped with a surge-suppression device for protection of 
the solid-state equipment (e.g., programmable logic controller) wired as part of the control 
circuit.

7. The minimum control power transformer VA requirements are shown below.  Control power 
transformers shall be sized as required for the connected loads, plus 25% spare capacity.

Size 1     75 VA
Size 2     75 VA
Size 3     200 VA
Size 4     300 VA
Size 5     500 VA

8. The Contractor is advised to review the Contract Documents for additional requirements for 
space heaters, power factor correction capacitors, and similar equipment which may not be 
specified in this Division or shown on the Drawings.  Control power transformers shall be 
fused or circuit breaker protected on both the primary and secondary sides as shown on the 
Drawings.

2.03 CIRCUIT BREAKERS

A. Circuit breakers shall be molded case type with trip and frame ratings as indicated on the 
Drawings.  Provide electronic trip unit where indicated on the Drawings, with adjustable functions 
as indicated on the Drawings. Provide adjustable instantaneous trip for all circuit breakers rated 
100 amps or greater.  

B. The Equipment shall be designed, constructed, and installed in accordance with the best practices 
of the trade, and shall operate satisfactorily when installed as shown on the Drawings.
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C. Circuit breakers shall have an interrupting rating of 65,000 amperes symmetrical at 480 VAC, 
unless otherwise indicated on the Drawings.

D. Circuit breakers in non-hazardous locations shall be UL 489 Listed.  Circuit breakers in hazardous 
locations shall be UL 1203 Listed.

E. Circuit breakers shall be quick-make, quick-break and with an interlocked cover which cannot be 
opened when the breaker is in the �ON� position and capable of being locked in the �OPEN� 
position. An interlock defeat to allow opening while energized shall be provided. 

F. Where indicated on the Drawings, circuit breakers shall be 100% rated.

G. Circuit breakers shall be NEMA style construction, IEC style circuit breakers are not acceptable.

H. Manufacturer shall be:

1. Square D Company (Schneider Electric)

2. Eaton

3. Siemens Energy and Automation

4. Or Engineer Approved Equal

2.04 LOCAL CONTROL STATIONS

A. Local control stations shall be furnished and installed complete with pushbuttons, selector 
switches, indicating lights, and other devices as indicated on the Drawings.

B. Specific devices installed in local control stations shall be provided in accordance with the 
requirements specified elsewhere in this Section.

C. In non-hazardous locations, local control stations shall be furnished with the following enclosure 
type and material of construction, dependent upon the designation of the area in which they are to 
be installed.  Area designations are indicated on the Drawings.

AREA DESIGNATION ENCLOSURE TYPE AND MATERIAL

Indoor Wet Process Area NEMA 4X, Type 304 Stainless Steel

Indoor Dry Process Area NEMA 12, Die Cast Zinc

Indoor Dry Non-process Area NEMA 12, Die Cast Zinc

Chemical Storage/Transfer Area NEMA 4X, Fiberglass or Thermoplastic Polyester

All Outdoor Areas NEMA 4X, Type 304 Stainless Steel

D. In hazardous locations, local control stations shall be furnished with the following enclosure type 
and material of construction, dependent upon the classification of the area in which they are to be 
installed.  Area classifications are indicated on the Drawings.

AREA CLASSIFICATION ENCLOSURE TYPE AND MATERIAL

Class I, Division 1, Group D NEMA 7, Die Cast Aluminum

Class I, Division 2, Group D NEMA 4X, Type 304 Stainless Steel

Class II, Division 1, Group F NEMA 9, Die Cast Aluminum

Class II, Division 2, Group F NEMA 9, Die Cast Aluminum
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E. Non-metallic enclosures, NEMA 7 enclosures, and NEMA 9 enclosures shall be provided with 
threaded integral conduit hubs.  Conduit hubs shall be external to the enclosure.

F. Local control stations for use in non-hazardous locations shall be UL-508 Listed.  Local control 
stations for use in Class I Division 1 and Class II Divisions 1/2 hazardous locations shall be UL-
1203 Listed.  Local control stations for use in Class I Division 2 hazardous locations shall be in 
accordance with ANSI/ISA.

G. Provide a nameplate on each local control station in accordance with Basic Electrical (See 
Referenced Sections).  The name and/or number of the equipment associated with each control 
station shall be engraved on the nameplate, followed by the words �LOCAL CONTROL STATION�.

2.05 Manufacturer shall be:

1. Siemens Energy and Automation

2. Eaton

3. Square D (Schneider Electric)

4. Allen-Bradley

5. Or Engineer Approved Equal

PART 3 - EXECUTION

3.01 INSTALLATION

A. Local control stations shall be provided in the enclosure type and material of construction required 
for the area in which it is installed.  Reference the requirements in Part 2 herein, and the area 
designations indicated on the Drawings.

B. All control components shall be mounted in a manner that will permit servicing, adjustment, 
testing, and removal without disconnecting, moving, or removing any other component.  
Components mounted on the inside of panels shall be mounted on removable plates and not 
directly to the enclosure.  Mounting shall be rigid and stable unless shock mounting is required 
otherwise by the manufacturer to protect equipment from vibration.  Component's mounting shall 
be oriented in accordance with the component manufacturer's and industries' standard practices.  

C. Pilot devices shall be properly bonded to the equipment enclosure door where they are installed.  
If proper bonding cannot be achieved through the locknuts that affix the device in place, a green 
colored bonding screw shall be provided on the pilot device.  The bonding screw shall be bonded 
to the equipment enclosure using an insulated green bonding conductor.

D. Local control station covers shall be bonded to the local control station enclosure using an 
insulated green bonding conductor.

E. Wiring to devices at each local control station shall be provided with enough slack to permit the 
local control station cover to be removed and pulled at least 6 inches away from the enclosure.

F. Terminal strips, relays, timers, and similar devices shall not be installed on the rear of the 
panel/cabinet doors. Terminal strips, relays, timers, and similar devices shall not be installed on 
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the side walls of panel/cabinet interiors without written permission from the Engineer.

END OF SECTION

PAGE INTENTIONALLY LEFT BLANK
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SECTION 26 29 13

ENCLOSED CONTROLLERS

PART 1 - GENERAL

1.01 THE REQUIREMENT

A. The Contractor shall furnish and install separately mounted, individual motor controllers for 120 volt 
single phase, and 208 and 480 volt three phase motors as specified herein and indicated on the 
Drawings.  Individual motor controllers specified in this Section include magnetic motor starter and 
manual motor starters

1.02 REFERENCED SECTIONS

A. General Conditions � COORDINATION AND MEETINGS

B. General Conditions - SUBMITTALS

C. Section 260500 � COMMON WORK RESULTS FOR ELECTRICAL 

D. Section 260519 � LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLE 

E. Section 260916 � ELECTRIC CONTROLS AND RELAYS

1.03 REFERENCES

UL 508 Standard for Industrial Control Panels

NEMA 250 Enclosures for Electrical Equipment

1.04 SUBMITTALS

A. In accordance with the procedures and requirements set forth in the General Conditions and the 
Contractor shall obtain from the equipment manufacturer and submit the following:

1. Shop Drawings.

2. Spare Parts.

3. Reports of Certified Shop and Field Tests.

4. Operation and Maintenance Manuals.

B. Each submittal shall be identified by the applicable specification section.

1.05 ACTION SUBMITTALS

A. Each submittal shall be complete in all respects, incorporating all information and data listed herein 
and all additional information required for evaluation of the proposed equipment's compliance with 
the Contract Documents.
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B. Partial, incomplete, or illegible submittals will be returned to the Contractor without review for 
resubmittal.

C. Shop drawings shall include but not be limited to:

1. A Compliance, Deviations, and Exceptions (CD&E) letter. If the shop drawings are submitted 
without this CD&E letter, the submittal will be rejected.  The letter shall include all comments, 
deviations and exceptions taken to the Drawings and Specifications by the Contractor AND 
Equipment Manufacturer/Supplier.  This letter shall include a copy of this specification section. 
In the left margin beside each and every paragraph/item, a letter "C", "D", or "E" shall be typed 
or written in. The letter "C" shall be for full compliance with the requirement. The letter "D" 
shall be for a deviation from the requirement. The letter "E" shall be for taking exception to a 
requirement. Any requirements with the letter "D" or "E" beside them shall be provided with a 
full typewritten explanation of the deviation/exception. Handwritten explanation of the 
deviations/exceptions is not acceptable. The CD&E letter shall also address deviations, and 
exceptions taken to each Drawing related to this Specification Section.

2. Product data sheets.

3. Complete layout and installation drawings with clearly marked dimensions for each 
type/size/rating of individual motor controller. 

4. Custom wiring diagrams for each individual motor controller.  Standard wiring diagrams that 
are not custom created by the manufacturer for the individual motor controllers for this project 
are not acceptable.  One wiring diagram which is typical for an equipment group (e.g., reuse 
water pump) is not acceptable.  Each wiring diagram shall include wire identification and 
terminal numbers.  Indicate all devices, regardless of their physical location, on the diagrams. 
Identify on each respective wiring diagram specific equipment names and equipment numbers 
consistent with those indicated on the Drawings.

5. Bill of material list for each individual motor controller.

6. Nameplate schedule for each individual motor controller.

7. Manufacturer�s installation instructions.

8. Time-current curves for each type and size protective device if requested by the Engineer.

D. The shop drawing information shall be complete and organized in such a way that the Engineer 
can determine if the requirements of these Specifications are being met.  Copies of technical 
bulletins, technical data sheets from "soft-cover" catalogs, and similar information which is 
"highlighted" or somehow identifies the specific equipment items that the Contractor intends to 
provide are acceptable and shall be submitted.

E. Prior to completion and final acceptance of the project, the Contractor shall furnish and install "as-
built" wiring diagrams for individual motor controller.  These final drawings shall be plastic laminated 
and securely placed inside each individual motor controller unit door and included in the O&M 
manuals.  

1.06 OPERATION AND MAINTENANCE MANUALS

A. The Contractor shall submit operation and maintenance manuals in accordance with the 
procedures and requirements set forth in the General Conditions.  
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1.07 TOOLS AND SPARE PARTS

A. All spare parts as recommended by the equipment manufacturer shall be furnished to the Owner 
by the Contractor.

B. The Contractor shall furnish the following additional spare parts:

No. Required Description

2 sets Fuses of each size provided

1 Starter coil and complete set of contacts for each size and type of starter 

provided.

1 Relay of each size and type used.

1 Control power transformer of each size used.

1 Lamps and lenses for indicating lights, each color.

1 Indicating lamp sockets for each type used.

1 Pilot device (e.g., pushbutton, selector switch, etc.) complete with contact 

blocks and legend plates for each type, color, size, and rating used.

1 Motor circuit protector for each type, size, and rating used.

1 Molded case circuit breaker for each type, size, and rating used (except main 

circuit breakers).

C. The spare parts shall be packed in containers suitable for long term storage, bearing labels clearly 
designating the contents and the pieces of equipment for which they are intended.

D. Spare parts shall be delivered at the same time as the equipment to which they pertain.  The 
Contractor shall properly store and safeguard such spare parts until completion of the work, at 
which time they shall be delivered to the Owner.

E. Spare parts lists, included with the shop drawing submittal, shall indicate specific sizes, quantities, 
and part numbers of the items to be furnished.  Terms such as "1 lot of packing material" are not 
acceptable.

F. Parts shall be completely identified with a numerical system to facilitate parts inventory control and 
stocking.  Each part shall be properly identified by a separate number.  Those parts which are 
identical for more than one size, shall have the same parts number.

1.08 IDENTIFICATION

A. Each equipment item shall be identified with a nameplate.  The nameplate shall be engraved with 
the equipment name and/or number with which it is associated.  Equipment identification shall be 
in accordance with Common Work Results for Electrical (See Referenced Sections).
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PART 2 - PRODUCTS

2.01 MANUFACTURERS

A. The equipment covered by this Specification is intended to be standard equipment of proven 
performance as manufactured by reputable concerns.  Equipment shall be designed, constructed, 
and installed in accordance with the best practices of the trade, and shall operate satisfactorily 
when installed as shown on the Drawings.

2.02 INDIVIDUAL MAGNETIC MOTOR STARTERS

A. Individual magnetic motor starters shall be combination type complete with motor circuit protectors 
(MCP's).  Starters shall be rated 480 VAC, 3-pole, sized for the intended load unless otherwise 
indicated.  In no case shall a starter smaller than a NEMA Size 1 be used. Each starter shall be 
furnished with a minimum of two spare auxiliary contacts. Only fully rated NEMA starters are 
acceptable. Fractionally stepped �half size� starters between full NEMA sizes are not permitted.

B. Only NEMA starters with replaceable contacts and coils are permitted. NEMA-rated IEC starters 
are not acceptable. 

C. In non-hazardous locations, motor starters shall be furnished with the following enclosure type and 
material of construction, dependent upon the designation of the area in which they are to be 
installed.  Area designations are indicated on the Drawings.

AREA DESIGNATION ENCLOSURE TYPE AND MATERIAL

Indoor Wet Process Area NEMA 4X, Type 304 Stainless Steel

Indoor Dry Process Area NEMA 12, Painted Steel

Indoor Dry Non-process Area NEMA 12, Painted Steel

Chemical Storage/Transfer Area NEMA 4X, Fiberglass

All Outdoor Areas NEMA 4X, Type 304 Stainless Steel

D. Starters shall be provided with all coils and controls for 120 VAC operation, unless otherwise 
indicated on the Drawings.

E. The minimum control power transformer VA requirements are as shown below.  Control power 
transformers shall be sized as required for the connected loads, plus 25% spare capacity.

Size 1 75 VA

Size 2 75 VA

Size 3 200 VA

Size 4 300 VA

Size 5 500 VA
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F. The panel manufacturer is advised to review the total Contract Documents for additional 
requirements for space heaters, power factor correction capacitors, and similar equipment which 
may not be specified in this Division or shown on the Drawings. Control power transformers shall 
be protected on both the primary and secondary sides.

G. Each starter shall be supplied with a manually resettable overload relay.  Manual reset shall be 
accomplished by a door mounted overload reset pushbutton, as shown on Drawings.  The relays 
shall be solid state type, with at least one isolated normally open and one isolated normally closed 
auxiliary contact that operates when a trip condition has occurred.  Relays shall be self-powered, 
have a visible trip indicator, have a trip test function, and have selectable Class 10 or 20 operation.  
Overload relays shall be set for Class 10 operation unless otherwise directed by the Engineer.  
Overload relay shall have phase loss protection built in to trip the unit and protect the motor against 
single phasing.  The Contractor shall provide the overload relay model with the correct current 
range for each application.  Overload relay shall have adjustable current range dial.  Eutectic alloy 
and bi-metallic type overload relays are not acceptable.  

H. Control Devices

1. Furnish and install control devices as required and/or shown on the Drawings.  The following 
control devices shall be provided as specified in Electric Controls and Relays (See Referenced 
Sections):

a.    Pilot devices (switches, indicating lights, etc.)

b.    Relays and timers

c.    Control Terminal blocks

I. All control wiring shall be No. 14 AWG (minimum) labeled at each end in accordance with the wiring 
numbers shown on the accepted shop drawings.  Power wiring shall be sized to suit the maximum 
horsepower rating of unit; No. 12 AWG (minimum). Wiring shall be type MTW rated for 105ºC.  Wire 
color coding shall be as specified in Low Voltage Wire and Cable (See Referenced Sections).

J. Each motor starter coil shall be equipped with a surge-suppression device for protection of the solid 
state equipment (e.g. programmable logic controller) wired as part of the control circuit.

K. Manufacturer shall be:

1. Square D Company (Schneider Electric)

2. Eaton

3. Siemens Energy and Automation

4. Or Engineer Approved Equal

PART 3 - EXECUTION

3.01 INSTALLATION

A. All individual motor starters shall be installed as indicated on the Drawings and as recommended 
by the equipment manufacturer.
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B. Individual motor starters shall be provided in the enclosure type and material of construction 
required for the area in which it is installed.  Reference the requirements in Part 2 herein, and the 
area designations indicated on the Drawings.

3.02 TESTING

A. All tests shall be performed in accordance with the requirements of the General Conditions.  The 
following tests are required:

1. Witnessed Shop Tests

a.    None required.

2. Field Tests

a.    Field testing shall be done in accordance with the requirements specified in the General 
Conditions and NETA acceptance testing specifications, latest edition.

END OF SECTION



SMD1 ROCK CREEK WWTF EARTHWORK
ANAEROBIC ZONES EXPANSION 31 05 00 - 1

SECTION 31 05 00

EARTHWORK

PART 1 GENERAL

1.01 COPE OF WORK

A. This Section specifies earthwork required to complete the work of the project as described in the 
Contract Documents, including, but not be limited to, excavating, removing, loading, transporting, 
placing, and compacting of all earthen materials and associated work and incidentals.  
Excavation for structures, pipelines, ponds and associated facilities.

B. Backfilling under and around structures, backfilling of trenches and pits, construction of fills, 
embankments and pond liners.

C. Sheeting and bracing,  including, but not be limited to, the furnishing, placing, and removing of 
sheeting and bracing necessary to safely support the sides of all excavations and the supporting 
of structures above and below the ground during earthwork operations.

D. Dewatering as necessary to complete the work, including but not limited to, all pumping, ditching, 
draining, and other required measures for the removal or exclusion of water from excavations.

E. The disposal of excess excavated materials including handling and disposal of contaminated 
soils.

F. Borrow from onsite locations or importation from off-site of suitable materials for various purposes 
as specified and to make up deficiencies for fills.

G. Other incidental earthwork, as indicated on the drawings and as required for completion of the 
project.

1.02 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM)

1. ASTM C117 � Standard Test Method for Materials Finer than 75-um (No. 200) Sieve in 
Mineral Aggregates by Washing.

2. ASTM C136 � Standard Method for Sieve Analysis of Fine and Course Aggregates.

3. ASTM D75 � Standard Practice for Sampling Aggregates.

4. ASTM D422 � Test Method for Particle-Size Analysis of Soils.

5. ASTM D698 � Standard Test Methods for Laboratory Compaction Characteristics of Soil 
Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-m/m3)).

6. ASTM D1556 � Standard Test Method for Density and Unit Weight of Soil in Place by the 
Sand-Cone Method.

7. ASTM D1557 � Test Method for Laboratory Compaction Characteristics of Soil Using 
Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3).

8. ASTM D1633 � Standard Test Methods for Compressive Strength of Molded Soil-Cement 
Cylinders.
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9. ASTM D2487 � Standard Practice for Classification of Soils for Engineering Purposes 
(Unified Soil Classification System).

10. ASTM D4253 � Standard Test Methods for Maximum Index Density and Unit Weight of 
Soils Using a Vibratory Table.

11. ASTM D4254 � Standard Test Methods for Minimum Index Density and Unit Weight of 
Soils and Calculation of Relative Density.

12. ASTM D4318 � Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index 
of Soils.

13. ASTM D5084 � Standard Test Method for Measurement of Hydraulic Conductivity of 
Saturated Porous Materials Using A Flexible Wall Permeameter.

14. ASTM D6938 � Standard Test Method for In-Place Density and Water Content of Soil 
and Soil-Aggregate by Nuclear Methods (Shallow Depth))

15. American Association of State Highway Transportation Officials (AASHTO) T272, 
Standard Method of Test for Family of Curves-One Point Method, in the Standard 
Specifications for Transportation Materials and Methods of Sampling and Testing, Part II, 
Testing.

16. Colorado Department of Transportation, Standard Specifications for Road and Bridge 
Construction (CDOT Standard Specifications).

1.03 OSHA STANDARDS

A. The Contractor's attention is directed to the latest provisions of Section 1926 of the OSHA Safety 
and Health Standards for Construction.

1.04 SUBMITTALS

A. All submittals shall be in accordance with Section 01 33 00.

B. At least 30 days prior to the start of excavation submit an Excavation Plan detailing:

1. Methods and sequencing of excavations

2. Numbers, types and sizes of proposed excavation equipment

3. Control and removal of groundwater and stormwater from surface and excavations

4. Proposed locations and configuration of stockpiles for excavated materials

C. Copy of Colorado Department of Public Health & Environment Water Quality Construction 
General Permit.

D. For all imported materials proposed to be used in the work submit:

1. Certified test results documenting conformance with all specification requirements.  
Imported fill materials will be tested by Contractor�s testing laboratory at the source prior 
to being transported to the site.

2. Samples taken at the source. Sample sizes shall be as required by the testing laboratory.

E. Submit means, methods and material specification for backfilling structures, pipe, and 
appurtenances to the limits shown on the Drawings.  Include information on set time(s) and 
strength characteristics for controlled strength fill material, placement of bulkheads and methods 
for verifying fill quantities.
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F. Submit certified design of sloping, bracing, sheeting/shoring and support systems for excavations 
and trenches in accordance with OSHA requirements and other governing Laws and Regulations 
and including certification of the qualifications of the engineering design professional responsible 
for the design.

1.05 QUALITY ASSURANCE

A. General:  All soils testing will be performed by an Engineer and Owner approved testing 
laboratory of the Contractor�s choice at the Contractor�s expense.  Copies of all test reports shall 
be sent to the Owner and Engineer at the same time they are sent to the Contractor.

B. Where soil material is required to be compacted to a percentage of relative compaction, the 
maximum density at optimum moisture content will be determined in accordance with ASTM 
D698 or ASTM D1557 as indicated, except as otherwise stated in these Specifications. Where 
cohesionless, free draining soil material is required to be compacted to a percentage of relative 
density, the calculation of relative density will be determined in accordance with ASTM D4253 
and D4254. Field density in-place tests will be performed in accordance with ASTM D1556, 
ASTM D6938, or by other means acceptable to the Owner.

C. When tests of fill or backfill show noncompliance with the required density, gradations, or other 
physical properties, Contractor shall take whatever actions are necessary and as may be required 
to remedy any deficiencies and ensure conformance with specifications and requirements. 
Subsequent testing to show compliance shall be at the Contractor's expense.

D. Certify that all off-site import materials meet the requirements of this Specification prior to being 
delivered to the site. Particle size analysis of soils and aggregates shall be determined in 
accordance with ASTM D422.

E. Unified Soil Classification System (USCS):  References in these Specifications to soil 
classification types and standards set forth in ASTM D2487 have the meanings and definitions 
indicated in the 1992 revision.

F. Provide adequate survey control to avoid unauthorized over-excavation and to provide elevation 
datum for testing agency.

G. Material excavated when frozen or when air temperature is less than 32 degrees F shall not be 
used as fill of backfill until the material has completely thawed.

H. Material excavated during inclement weather shall not be used as fill or backfill until after the 
material drains and dries sufficiently for proper compaction.

I. Notify the Owner and Engineer when any of the following occur:

1. Embankment fill is about to be placed on prepared foundation, or embankment fill 
operations are about to be resumed after a period of inactivity.

2. Subgrade fill is about to be placed in overexcavated areas or subgrade fill operations are 
about to be resumed after a period of inactivity. 

3. Structures are ready for backfilling or backfill operations are about to be resumed after a 
period of inactivity.

4. Soft or loose surface is encountered where fill or backfill is to be placed.

5. Materials appear to be deviating from specifications.

6. Initial sampling of imported material is to be conducted or importing of material to the site 
is about to begin.
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J. Notify and assist testing agency two weeks before backfill operations to obtain samples for 
Proctor compaction tests.

PART 2 PRODUCTS

2.01 SUITABLE FILL AND BACKFILL MATERIALS

A. Suitable Materials:  Soils not classified as unsuitable as defined in paragraph entitled, �Unsuitable 
Material� herein, are defined as suitable materials and may be used in fills, for backfilling, and for 
embankment construction subject to the limitations specified herein.

B. Suitable materials may be obtained directly from on-site excavations, may be processed on-site 
materials, or may be imported.

2.02 DRAINROCK

A. A crushed, angular material meeting the requirements of Colorado Department of Transportation, 
Class B filter material as follows:

Sieve Size Percentage Passing
1-1/2-inch 100
No. 4 20 � 60
No. 16 10 � 30
No. 50 0 � 10
No. 200 0 � 3

2.03 RIPRAP

A. Hard, durable, angular rock free from cracks, overburden, shale, and organic matter.

B. Broken concrete or asphalt pavement is unacceptable.

C. Neither breadth nor thickness of a single stone should be less than one-third its length. Rounded 
stone is unacceptable.

D. Rock minimum specific gravity shall be 2.5 or greater and determined according to the bulk-
saturated, surface-dry basis, AASHTO Test T85.

E. Rock minimum density shall be 165 pounds per cubic foot.

F. Rock shall have a percentage loss of not more than 40 percent after 500 revolutions by the Los 
Angeles abrasion test machine, ASTM C535.

G. Rock shall have a percentage loss of not more than 10 percent after 12 cycles of freezing and 
thawing when tested in accordance with AASHTO Test T103, Procedure A, for ledge rock.

H. Riprap shall meet the following gradation:

Riprap 
Designation

Percent Smaller than 
Given Size by Weight

Intermediate Rock 
Dimensions (inches)

d50 
(inches)

Type M

70-100
50-70
35-50
2-10

21
18
12
4

12�
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I. Grouted boulders shall be Classification B18, nominal size 18 inches, size range 17 to 20 inches 
with a ratio of largest to smallest dimension of individual boulders less than 2.5.

J. Granular bedding for riprap shall conform to CDOT Section 703 requirements for aggregates and 
shall have the following gradations: 

Percent Passing by WeightUS 
Standard 

Sieve Size Type I Type II

3-in 90-100

1.5 in

3/4 in 20-90

3/8 in 100

#4 95-100 0-20

#16 45-80

#50 10-30

#100 2-10

#200 0-2 0-3

2.04 ROCKFILL

A. A mixture of loose, hard, durable, angular rock free from cracks, overburden, shale, and organic 
matter meeting the following gradation:

Sieve Size Percentage Passing
12-inch 70 � 100
9-inch 50 � 100
6-inch 35 � 50
2-inch 2 � 10

2.05 AGGREGATE BASE COURSE

A. Imported, hard, durable, natural crushed stone or crushed gravel with sand and sufficient finer 
material for proper compaction, well-graded, and free from deleterious materials.

B. Gradation as determined in accordance with ASTM C 117 and C 136:

Sieve Size Percent Passing 
3/4-inch 100
No. 4 30 � 65
No. 8 25 � 55
No. 200 3 � 12

C. Liquid Limit not exceeding 30 and Plasticity Index not exceeding 6 as determined in accordance 
with ASTM D 4318.

D. Percentage of wear by LA abrasion test less than 50 percent as determined in accordance with 
ASTM C 131.

E. Material meeting the requirements of Class 6 Aggregate Base Course Material as specified in 
CDOT Section 703.03 may meet the requirements specified herein except that crushed slag, 
crushed reclaimed concrete, and asphalt, will not be allowed.
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2.06 BEDDING AND PIPE ZONE MATERIAL

A. Clean, well-graded, free-draining sand or squeegee sand with no clay fines and meeting the 
following gradation:

Sand

Sieve Size Percentage Passing
3/8-inch 100
No. 4 95 � 100
No. 8 80 � 100
No. 16 50 � 85
No. 30 25 � 60
No. 50 10 � 30
No. 100 2 � 10
No. 200 0 � 5

Squeegee Sand

Sieve Size Percentage Passing
3/8-inch 100
No. 200 0 � 3

2.07 TRENCH ZONE MATERIAL

A. Material not otherwise classified as unsuitable.

2.08 STRUCTURAL FILL OR BACKFILL

A. Well graded crushed rock or natural gravel meeting the following gradation requirements:

 Sieve Size Percentage Passing
2-inch 100
No. 4 30 � 100
No. 50 10 � 60
No. 200 5 � 10

2.09 RANDOM FILL

A. On site fill material that has been previously placed over natural soil layers.  Random fill shall not 
be used as structural fill, backfill, trench zone material or placed under paved surfaces. Random 
fill may be placed in landscaped areas with the approval of the Geotechnical Engineer. 

B. It is expected that Random Fill material in varied depths will be encountered in all required 
excavations and shall be removed.  

2.10 SOIL FILTER MATERIAL

A. Soil filter media shall consist of a silt sand soil mixture combined with a mature, moderately fine 
shredded bark or wood fiber mulch.  The resulting mixture shall have 8% to 12% passing the No. 
200 sieve and a clay content less than 2%.  The soil mixture shall be composed of 50% sand 
meeting the requirements in the table below, 20% sandy loam meeting the requirements in the 
table below, and 30% mature composted woody fibers and fine shredded bark. 
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2.11 TOPSOIL

A. Defined as the top 12± inches of the native soil profile in open or unimproved areas or as 
determined in the field by the Engineer.

2.12 CONTROLLED STRENGTH MATERIAL

A. Seven (7)-day Compressive Strength:  Not less than 100 psi or not more than 200 psi. Determine 
in accordance with ASTM D4832.

B. Soil:  Meeting the following requirements when tested in accordance with the designations as 
shown in the Eighth Edition - Revised Reprint of the Bureau of Reclamation (USBR) Concrete 
Manual and the Third Edition of the Bureau of Reclamation Earth Manual, Part 2.

C. Soil producing a color darker than the standard color in the calorimetric test for organic impurities 
shall be rejected until further tests are performed to determine the nature of the material and its 
effect on the time of set and strength of cement (designation 14, Concrete Manual).

D. The amount of soil passing the No. 200 sieve shall not exceed 30 percent, by weight, and the 
amount of soil passing the No. 100 sieve shall not exceed 50 percent, by weight (USBR 5530, 
Earth Manual). The soil shall be nonplastic or of low plasticity.

E. The soil shall be selected or processed so that the gradation of the soil is such that all particles 
will remain in suspension, or no segregation will occur, when the controlled strength material is 
placed. The maximum particle size in the soil shall not exceed 1/8 of the open distance between 
the pipe and the trench wall or 1-1/2 inches, whichever is less.

F. The maximum size of any clay balls in the soil shall be one-half inch. The maximum percentage 
of clay balls, by wet weight of the soil, shall not exceed 10 percent.

G. The Water-Cement Ratio:  Not to exceed 3.5:1. The water content shall not exceed that required 
to provide a mix that will flow and can be pumped.

H. Batching Equipment:  Provide to obtain the proper weights of soil, cement, and water. All 
measuring devices shall be sensitive to a 2% variation above or below the actual weights 
required.

I. Mixers:  Operate such that the slurry is discharged uniformly and is consistent throughout each 
batch.

J. Consistency:  Such that the controlled strength material flows easily into all openings between the 
pipe and the lower portion of the trench. When trenches are on a steep slope, a stiffer mix may be 
required. When a stiffer mix is used, vibrate to ensure the controlled strength material completely 
fills all spaces.

Sand Requirements

Sieve # % Passing by Weight

No. 10 85-100

No. 20 70-100

No. 60 15-40

No. 200 8-15

200 (clay size) < 2.0

Sandy Loam Requirements

Sieve # % Passing by Weight

No. 4 75-95

No. 10 60-90

No. 40 35-85

No. 200 20-70

200 (clay size) < 2.0
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2.13 TRENCH PLUGS

A. Construct from compacted clay soils with USCS classification of CL or CH and with at least 60 
percent fines (passing the No. 200 sieve) and a Plasticity Index of 15 or greater. Alternatively, 
trench plugs may be constructed with lean concrete, controlled strength material, or on-Site silty 
sand soils processed with 20 lbs. bentonite clay per cubic yard. 

2.14 UNSUITABLE MATERIAL

A. Except where specifically noted otherwise, the following are unsuitable materials for fill, backfill 
and embankment materials. 

1. Soils which, when classified under ASTM D2487, fall in the classifications of Pt, OH, CH, 
MH, ML or OL or obvious clayey materials or expansive soils as determined by the 
Engineer.

2. Any soil that cannot be compacted sufficiently to achieve the percentage of maximum 
density specified for the intended use shall be classed as unsuitable material.

3. Materials that are wet, soft, or frozen.

4. Materials containing asphalt, concrete chunks, cinders, ashes, refuse, vegetable or 
organic material, boulders, rocks or other undesirable deleterious material.

2.15 GEOTEXTILES

A. Woven: Composed of polypropylene yarn interlaced to form planar structure with uniform weave 
pattern. Inert to biological degradation. Manufacturers: Mirafi 500X or approved equivalent

B. Nonwoven: Composed of continuous or discontinuous (staple) fibers held together through 
needle-punching, spun-bonding, thermal-bonding, or resin-bonding. Pervious sheet of polyester, 
polypropylene, or polyethylene fabricated into stable network of fibers that retain their relative 
position with respect to each other. Edges finished to prevent outer material from pulling away 
from geotextile. Manufacturers: Mirafi 140N or approved equivalent.

2.16 GEOMEMBRANE

A. 30 mil (minimum) PVC liner meeting the following requirements:

Thickness, % Tolerance +/-5
Tensile Strength, KN/m (lb/in) 12.25 (70)
Modulus at 100% Elongation, KN/m (lb/in) 5.25 (30)
Ultimate Elongation, % 350
Tear Resistance, N (lbs) 38 (8.5)
Low Temperature Impact, deg C (deg F) -29 (-20)
Volatile loss, % Maximum 0.7
Pinholes, no. per 8 m2 (10 yd2) 1 (max)
Bonded Seam Strength, % of Tensile 80

2.17 WATER

A. Water for moisture conditioning shall be free from oil, acids, alkalis, organic materials, hazardous 
or toxic contaminants, or other contaminants deleterious to proper compaction. Water shall be 
provided at a source designated by the Owner. Contractor shall be responsible for the 
transportation of the water from the source to the point of application by methods acceptable to 
the Engineer.
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PART 3 EXECUTION

3.01 EXCAVATION GENERAL

A. Excavation is unclassified, and includes all materials encountered, regardless of type, condition, 
nature or extent.

B. Any over-excavation carried below the grade ordered, specified, or shown, without written 
authorization from the Engineer shall be backfilled to the required grade with the specified 
material and compacted and graded as specified at no additional cost to the Owner.

C. All excavation shall be performed in the dry but may require wetting to prevent dust from leaving 
the site.

D. Selectively excavate, segregate, handle, haul, process and stockpile excavated materials as 
necessary to yield the maximum quantities of suitable materials for use as fill and backfill.  
Wetting stockpiles may be necessary to prevent blowing dust.

E. Install and maintain sheeting, shoring, bracing and sloping as necessary to support the sides of 
excavations to protect against movement that may damage adjacent structures or foundations, 
damage or delay the work, or endanger life and health. Install and maintain sheeting, shoring, 
bracing and sloping as required by OSHA and other applicable governmental regulations or 
agencies.

3.02 STRUCTURE, ROADWAY AND EMBANKMENT EXCAVATION

A. Excavate to the lines, grades and dimensions indicated and as necessary. Unless otherwise 
indicated, excavate to within a tolerance of plus or minus 0.1 foot. The bottom of the excavation 
shall not extend more than 3 inches below the lines and grades shown on the Drawings at any 
point. 

B. Unless otherwise specified, excavate a sufficient distance from walls and footings to allow access 
for the performance and inspection of placement and removal of forms, installation of 
reinforcement, embedments, bulkheads and blockouts, and placement of concrete.

C. Excavation under roadways and paved areas shall extend to the top of natural soil layers. On site 
fill material is to be placed to the elevations indicated on the Drawings. 

3.03 TRENCH EXCAVATION

A. Unless otherwise shown or specified, excavate for pipelines and utilities using open-cut trenches.

B. Trench Width

1. Within the pipe zone

a. Provide a minimum of 12 inches on either side for pipe zone material or 
controlled strength material.

b. For multiple pipes, conduits, cables or duct banks in a single trench, 18 inches 
greater than the aggregate width of pipes, conduits, cables or duct banks plus 
space between.

c. Pipe of greater strength or superior bedding, when approved by the Engineer in 
writing, may be used in lieu of maintaining the specified trench widths within the 
pipe zone.
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2. Increase trench widths by thickness of sheeting

3. Above pipe zone: maximum trench width unlimited, unless otherwise shown or specified, 
or unless excess width will cause damage to existing facilities, adjacent property or 
completed work.  

C. Trench Bottom:  Excavate uniformly to 6 inches below the bottom of the pipe.

D. Open Trench:  The maximum amount permitted in any one location shall be 150 feet, or the 
length necessary to accommodate the amount of pipe installed in a single day, whichever is 
greater. All trenches at road intersections shall be fully backfilled at the end of each day, including 
temporary asphalt surfacing. At the end of the day, the length of trench left open shall not exceed 
150 feet. Barricades, fencing, and warning lights meeting OSHA and the Manual on Uniform 
Traffic Control Devices requirements shall be provided and maintained.

E. Over-Excavation and Trench Stabilization:  When ordered by the Engineer, over-excavate to the 
depth ordered, cover the excavated surface with woven geotextile fabric such as Mirafi 500X, and 
backfill with Rockfill or Drainrock to 6 inches below the pipe. Additional payment will be made 
under the separate unit price bid item only for authorized over-excavation ordered by the 
Engineer.

F. Where pipelines are to be installed in embankment or structure fills, construct the fill to a level at 
least one foot above the top of the pipe before the trench is excavated.

G. When a movable trench shield is used it shall be moved by lifting free of the trench bottom or 
backfill then moving horizontally. Do not drag shield along trench in such a way as to cause 
damage or displacement of trench sidewalls, pipe, pipe bedding, or backfill.

3.04 EXCAVATION IN UNIMPROVED AREAS

A. In unimproved areas, topsoil shall be stripped from the area of disturbance and stockpiled. 
Topsoil stockpiles shall be suitably protected from erosion by wind and water and shall be clearly 
identified.

3.05 PERMANENT EXCAVATION SLOPES

A. Shape, trim and finish cut slopes to conform with the lines, grades, and cross sections indicated, 
with proper allowance for topsoil, or slope protection where shown.  Slopes are not to exceed 3:1.

B. Remove stones and rocks that exceed 6-inches in diameter and that are loose and could roll 
down-slope. Remove exposed roots from cut slopes.

3.06 REUSE OF CLEAN EXCAVATED MATERIAL

A. Clean excess excavated material and rock that meet the specified requirements may be utilized 
as fill material. 

B. Contractor shall comply with all applicable federal, state, and county regulations, and city 
ordinances.

C. Segregate and stockpile suitable excavated materials until material is needed for fill or backfill.

D. Locate stockpiles as directed by the Engineer, stabilize slopes and provide erosion protection in 
accordance with the Grading, Erosion and Sedimentation Control Plan.
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E. Post signs indicating proposed use of stockpiled materials. Post signs that are clearly worded and 
readable from all directions of approach to each stockpile by equipment operators from their 
normal seated position.

F. Do not stockpile excavated materials adjacent to trenches or other excavations unless excavation 
side slopes and support systems are designed, constructed and maintained for stockpile loads.

G. Do not stockpile excavated materials near or over existing facilities, adjacent property, or 
completed Work, if the weight of stockpiled material could induce settlement or displacement.

3.07 DISPOSAL OF UNSUITABLE AND EXCESS EXCAVATED MATERIAL

A. Dispose of excavated materials which are unsuitable or exceed the quantities needed for fill or 
backfill in locations as directed by the Engineer.

B. Moisture content alone shall not be an adequate reason for wasting otherwise suitable material. 
Moisten or dry such excavated materials to the specified moisture range and use for fill or backfill.

3.08 DISPOSAL OF A.C. PAVEMENT MATERIAL

A. Asphalt pavement material may be disposed of at a certified asphalt recycling center. Pavement 
material not disposed of at a certified asphalt recycling center shall be disposed of in accordance 
with all federal, state, county and city ordinances.

3.09 BACKFILL GENERAL

A. Do not drop directly upon any structure or pipe. Do not place around or upon any concrete 
structure until the concrete has attained sufficient strength to withstand the loads imposed. 
Sufficient strength shall mean full design strength unless directed otherwise by the Engineer.  
Backfill water retaining structures only after hydrostatic testing is complete and with the structure 
full of water.

B. Except for Rockfill or Drainrock materials being placed in over-excavated areas in trenches, place 
backfill only after all water is removed from the excavation and bottom and sidewalls have dried 
to a moisture content suitable for compaction.

C. Immediately prior to placing backfill material remove any loose or caving soil from the bottom and 
sidewalls of the excavation or trench.

D. Keep placement surfaces free from standing water, debris, and foreign materials during 
placement and compaction of fill and backfill.

E. Do not place fill or backfill if material is frozen or if the placement surface is frozen.

F. Place and spread backfill materials in even layers, mixing as necessary to produce uniformity of 
moisture and material within the layer. The thickness of each layer shall be thin enough to allow 
the available equipment to achieve the specified compaction uniformly throughout but shall not 
exceed 8 inches. 

G. Adjust the moisture content of backfill material by wetting or drying and mixing as necessary until 
the moisture content is within the specified range.

H. Compact each lift to the specified density at the specified moisture content prior to placing 
succeeding lifts.
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I. Slope lifts only as necessary to conform to final grades or to keep surfaces drained of water.

J. Grade to establish the elevations, slopes and drainage as indicated on the drawings within a 
tolerance of 0.1 foot.

K. Correct any settlement areas and repair any subsequent damage to structures, slabs, piping and 
other facilities caused by settlement of fill or backfill.

3.10 QUALITY CONTROL

A. Quality control tests will be performed in accordance with Paragraph 1.5 prior to and during fill 
and backfill placement. Testing frequencies are to be coordinated with the Engineer. Additional 
testing will be performed whenever the initially established frequencies are unrepresentative due 
to variability in materials or construction operations, and to retest previously failed areas after 
corrective actions have been taken.  Soil testing results indicated as passing shall be considered 
to be valid for a period of 72 hours unless soil conditions are believed to have been changed 
during that time due to a weather event.  If work is not in progress after 72 hours or there has 
been a weather event retesting will be required.

B. Prior to placement of fill and backfill a minimum of one laboratory compaction density test in 
accordance with ASTM D698, ASTM D 1557, or ASTM D 4254, as applicable, shall be performed 
for each different soil and bedrock material used.  During fill and backfill placement, additional 
laboratory compaction tests will be done whenever material variation occurs such that the existing 
relationships are not representative of the material being placed.

C. In place density and moisture content testing will conducted at least once per day for each type of 
material being placed that day but not less than the following minimum frequencies:

1. Pipe Zone Backfill:  Once per 200 lineal feet of trench length at various depths from 
spring line to 1 foot above the top of pipe.

2. Trench Zone Backfill:  One test for each 1 foot of backfill for each 200 lineal feet of trench 
at various depths from 2 feet above the top of pipe to 1 foot below the ground surface.

3. Random fill:  Once per 500 cu yd

4. Subgrade fill/Backfill:  Once per 200 cu yd

D. Verbal pass/fail reports shall be given to the Contractor immediately after completion of each field 
test, and written copies will be sent to the Engineer, Owner and Contractor and shall be available 
on-site at all times.

3.11 MOISTURE CONDITIONING AND PROCESSING EQUIPMENT

A. Provide water trucks and/or tankers and other supplemental equipment necessary to uniformly 
apply water for moisture conditioning for proper compaction and wetting of completed courses 
prior to placement of overlying courses. Watering equipment shall have pressurized nozzles or 
other suitable means to assure uniform application of water at a controlled rate.

B. Provide blades, discs, rotomill and other supplemental equipment as necessary to process 
borrow materials and pulverize bedrock into acceptable size particles, to blend fill and backfill 
materials, blend water with dry material, aerate and dry out wet material and for scarification of 
completed courses.

C. Discs shall be of the type, size and power to blend to the full depth of loose lifts and to scarify a 
completed course to a depth of 2-inches for bonding overlying lifts. Discs shall be adjustable to 
provide light scarification where needed.



SMD1 ROCK CREEK WWTF EARTHWORK
ANAEROBIC ZONES EXPANSION 31 05 00 - 13

3.12 COMPACTION EQUIPMENT

A. Provide dedicated compaction equipment of suitable type and size, specifically designed to 
achieve the requirements of the specifications with the types of soil materials used for the various 
purposes as specified.

B. Provide hand-operated equipment in confined areas not accessible to larger equipment or where 
large equipment could damage structures or piping.

3.13 MOISTURE CONDITIONING AND PROCESSING

A. Moisture condition and process material prior to and during borrow excavation so that material is 
within the specified moisture content and particle size limits at the time it is delivered to the fill 
area.  

B. Provide supplemental sprinkling on the fill to keep material within specified moisture content limits 
throughout the placement and compaction process, and to preserve moisture in completed 
courses until placement of overlying courses.

C. Blend material by discing, blading, or harrowing to maintain uniform moisture content throughout 
the lift.  

D. Do not attempt to compact material that contains excessive moisture.  Material that becomes too 
wet shall be removed or reworked.  Aerate material by blading, discing, harrowing, or other 
methods to hasten the drying process.

E. Provide suitable types and numbers of watering and blending equipment to keep pace with fill 
and backfill placement activities.  Provide additional equipment or restrict material placement 
rates if watering and blending equipment cannot keep pace with fill and backfill placement.    

F. Maintain moisture conditions of the fill surface during nights, weekends, holidays, and other 
periods of temporary work stoppage.

3.14 COMPACTION

A. Each layer of material shall be mechanically compacted to the specified percentage of maximum 
or relative density. Equipment that is consistently capable of achieving the required degree of 
compaction shall be used and each layer shall be compacted over its entire area while the 
material is at the required moisture content. If tests indicate that the material, moisture content, or 
compaction are not as specified, or if the compaction equipment being used is not as specified or 
capable of producing specified results, suspend material placement and take corrective action as 
necessary.

B. Operate compaction equipment in strict accordance with manufacturer�s instructions and 
recommendations. Maintain the equipment so that it will deliver the rated compactive effort.

1. Operate tamping foot rollers at a speed less than 5 miles per hour, and vibratory drum 
rollers at a speed less than 3 miles per hour.

2. Operate sheepsfoot and tamping foot rollers to maintain the spaces between the 
individual feet clear of adherent materials that impair the effectiveness of the roller.

C. In cold weather do not place new material on frozen soil and prevent new material from freezing.  
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3.15 COMPACTION REQUIREMENTS

A. Aggregate Base Course

Compaction: 98% Standard Proctor Compaction (ASTM D698)
Compaction Moisture: 2% below to 2% above optimum
Max. Lift Thickness: 6 inches

B. Pipe Bedding and Pipe Zone

Compaction: 95% Standard Proctor (ASTM D 698)
Compaction Moisture: N/A
Max. Lift Thickness: 8 inches

C. Trench Zone

Compaction: Under roads, sidewalks, roadway shoulders and irrigation ditches: 98% 
Standard Proctor (ASTM D 698) 
All other areas: 95% Standard Proctor (ASTM D 698) 

Compaction Moisture: 2% below to 2% above optimum
Max. Lift Thickness: 8 inches

D. Subgrade Fill/Backfill 

Compaction: 98% Standard Proctor (ASTM D 698)
Compaction Moisture: 2% below to 2% above optimum
Max. Lift Thickness: 8 inches

E. Random Fill 

Compaction: 92% Standard Proctor (ASTM D698)
Compaction Moisture: 2% below to 2% above optimum
Max. Lift Thickness: 8 inches

F. Topsoil 

Compaction: 85% Standard Proctor (ASTM D 698)
Compaction Moisture: 2% below to 2% above optimum

3.16 FOUNDATION PREPARATION

A. All fill material shall be removed beneath structures and paved areas. Natural soils exposed in the 
excavation shall be inspected and approved of by the Geotechnical Engineer.  Additional material 
that is required to be placed over the natural soil shall be installed to achieve elevations shown on 
the Drawings. 

B. Shape the excavation to provide a uniform and regular profile without abrupt changes in slope, 
sharp projections, overhangs, steps or benches.

C. Maintain the foundation in the soundest possible condition and free from standing water or 
deleterious materials.

D. Do not allow equipment on prepared foundation surface.

E. Complete construction of structure as soon as practical after foundation preparation is complete.



SMD1 ROCK CREEK WWTF EARTHWORK
ANAEROBIC ZONES EXPANSION 31 05 00 - 15

F. Repair any damage to foundation from Contractor�s operations, weather, or deterioration due to 
extended exposure before construction.

3.17 STRUCTURE, ROADWAY AND EMBANKMENT FILL AND BACKFILL

A. Structure excavations shall be filled to final grade with compacted subgrade fill.

B. Backfill within 5 feet of structures shall be subgrade fill compacted to a minimum of 98 percent 
Standard Proctor compaction (ASTM D 698) using hand-operated or walk behind compaction 
equipment.

C. Backfill more than 5 feet from structures shall be subgrade fill compacted to a minimum of 95 
percent Standard Proctor compaction (ASTM D 698) except under roadways and parking areas.

D. Under paved areas and roads the exposed subgrade surface shall be scarified to a depth of 8 
inches, moisture content adjusted to 2 % below to 2% above optimum, and compacted to a 
minimum of 98 percent of Standard Proctor density (ASTM D 698). Compacted subgrade fill is to 
be placed on prepared subgrade surface as needed to bring the finish grade up to elevations 
indicated on the Drawings. The finished subgrade shall have a uniform self draining surface 
sloped to match the finished pavement. Regrade as required to eliminate low areas that could 
accumulate standing water.  

E. Place and compact aggregate base course on nonwoven geotextile fabric installed over prepared 
subgrade fill for paved areas and roads as soon as practical after subgrade preparation is 
complete.  See Drawings for geotextile fabric requirements.  

3.18 RIPRAP

A. Place riprap at the locations and to the dimensions, depths and grades as indicated on the 
drawings.

B. Place riprap on a bed of granular bedding material consisting of 4-in minimum of Type I material 
overlain by 4-in minimum of Type II material. Alternatively a single 12-in layer of Type II material 
may be used except at drop structures where the two layer system shall be used. 

C. Place riprap commencing at the bottom of slopes working up the slopes. Place riprap in a 
stepped fashion with the bottom of the uphill riprap below the top of the downhill riprap by half of 
the height of the riprap minimum.

D. Place riprap to its full course thickness in one operation and avoid displacing the underlying 
granular bedding material.

E. Individual riprap rocks shall be carefully set in place using equipment or by hand.  Dumping is 
prohibited.

F. Place and distribute riprap so that rocks of different sizes are well mixed with no large 
accumulations of either large or small stones. Stones with dimensions equal to d50 or larger shall 
be placed at the top surface with faces and shapes matched to minimize voids and form as 
smooth a surface as practical. Hand placement will be required to achieve proper distribution.

3.19 GROUTED BOULDERS

A. Place grouted boulders at the locations and to the dimensions, depths and grades as indicated on 
the drawings.
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B. Grade subbase to the lines and grades as required to produce the finished lines and grades as 
indicated on the drawings. Compact subbase as needed to provide a smooth uniform surface 
suitable for placement of grouted boulders. Place grouted boulders directly on prepared subbase 
without granular bedding.

C. Place boulders as tightly as possible with required boulder height vertical and voids for grouting 
minimized.

D. Prior to grouting, clean dirt and other material from rock that could prevent grout from bonding to 
rock.

E. Grout shall fill all voids around the lower 2/3 of boulders. Top 1/3 of boulders shall remain clean 
and free of grout.

F. Inject grout using a low-pressure grout pump using a suitably sized nozzle. Build up grout from 
the bottom of the boulder layer and use a pencil vibrator to ensure full depth penetration of grout 
and prevent voids.

G. Immediately after grout placement remove grout spatters from exposed rock by scrubbing with 
wet brooms and brushes.

H. Apply curing compound as specified in Section 03 30 00 to exposed grout surfaces.

3.20 PIPE TRENCH BACKFILL

A. Pipe Bedding:  Pipe bedding as shown on the Drawings shall be pipe zone material placed and 
compacted as specified herein. After placing the bedding, perform a final trim for establishing 
grade, such that each pipe section when first laid will be continually in contact with the bedding 
along the extreme bottom of the pipe. Excavation for welding shall be made as necessary.

B. Pipe Zone Backfill

1. Pipe zone backfill, as shown on the Drawings shall be pipe zone material. 

2. Where required, install tracer wire and cathodic protection prior to the start of backfill.

3. The pipe zone shall be backfilled and compacted with the specified pipe zone material.  
Exercise care to prevent damage to the pipeline coating, cathodic bonds, or the pipe itself 
during the installation and backfill operations.

4. Place and spread evenly in layers. When compaction is achieved using mechanical 
equipment, do not exceed 8-inches uncompacted thickness.

5. Restrain all pipe as necessary to prevent movement during backfill operations.

6. Place material simultaneously in 8-inch horizontal lifts on both sides of pipe and, if 
applicable, between pipes installed in the same trench.

7. Thoroughly tamp each lift, including area under haunches, with handheld tamping bars 
supplemented by �walking in� and slicing material under haunches with a shovel to 
ensure that voids are completely filled before placing each succeeding lift.

8. After the full depth of the pipe zone material has been placed, compact the material by a 
minimum of three passes with a vibratory plate compactor only over the area between the 
pipes and between the sides of the pipe and the trench walls. 

9. Do not use power-driven impact compactors to compact pipe zone material.

10. Where the material moisture content is below the optimum moisture content, add water 
until the proper moisture content is achieved.
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11. Where the material moisture content is too high to permit the specified degree of 
compaction, dry the material until the proper moisture content is achieved.

12. After placement of pipe zone backfill and prior to placement of trench zone backfill, the 
center of the pipe(s) shall be marked with pipe marking tape.

C. Trench Zone Backfill

1. Trench zone backfill as shown on the Drawings shall be suitable material placed and 
compacted as specified herein.

2. After the pipe zone backfill has been placed as specified above, and after any excess 
water has completely drained or been removed from the trench, backfilling of the trench 
zone may proceed. 

3. Trench zone backfill material under roads or paved surfaces shall be structurally placed 
subgrade fill.

D. Backfill beneath Paved Areas

1. Backfill below paved areas shall be brought up to the bottom of the layer of aggregate 
base course.  

2. All areas to receive pavement or concrete shall be proof-rolled prior to placement of 
these materials. Proof-rolling shall be conducted on all subgrade, fill or base material. 
After the material has been compacted, tested and found to meet specifications, the 
entire area shall be proof-rolled with a heavily loaded vehicle to ensure uniformity of the 
materials. The vehicle must have a loaded GVW of 50,000 pounds with a loaded single 
axle weight of at least 18,000 pounds and a tire pressure of 90 psi. Material which is 
pumping or deforming as identified by the Engineer must be reworked, replaced or 
otherwise modified to form a smooth, stable, non-yielding base for subsequent paving 
courses.

E. Topsoil:  In unimproved or open areas, topsoil shall be evenly redistributed over all disturbed 
areas. Care shall be taken to conform to the required final grades.

F. Trench Plugs:  Trench plugs shall be placed every 500 feet along the length of the pipe in wet 
areas, and where shown on the Drawings or as directed by the Engineer. Trench plugs shall be a 
minimum thickness of 2 feet as measured along the longitudinal pipe axis and replace the pipe 
zone material.

3.21 CONTROLLED STRENGTH MATERIAL

A. Placement:  The pipe shall be laid on sand or earth berms, free from rocks larger than 3 inches 
and located at pipe quarter points. Controlled strength material shall be placed from one side of 
the pipe and rodded or vibrated, if necessary, so that it flows under the pipe until it appears on the 
other side. Controlled strength material shall then be added to both sides of the pipe and rodded 
or vibrated until it completely fills the space between the pipe and the lower portion of the trench. 
Where required to prevent uplift, the controlled strength material shall be placed in two stages, 
allowing sufficient time for the initial set of the first stage before the remainder is placed. 
Controlled strength material shall be deposited as nearly as practicable in its final position and 
shall not disturb the pipe trench or cause foreign material to become mixed with the controlled 
strength material. Controlled strength material shall be brought to 6 inches above the top of the 
pipe. Backfill shall not be placed until the controlled strength material has reached the initial set. If 
it is anticipated that backfill will not be placed over the controlled strength material within 8 hours, 
a 6-inch minimum cover of moist backfill shall be placed over the controlled strength material. The 
moisture in the 6-inch minimum cover shall be maintained until additional backfill is placed. If the 
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ambient temperature is 50°F or less, an additional 12-inch minimum cover of loose backfill shall 
be placed over the 6-inch moist backfill cover prior to the end of the working day.

B. Controlled strength material shall not be mixed or placed when the air temperature is below 40°F. 
Provided, that if the temperature is 35°F or above, controlled strength material may be placed if 
the temperature is rising. Temperature of the controlled strength material shall be 50°F or greater 
at time of placement. If the Engineer determines that weather conditions are unsuitable, 
controlled strength material shall not be placed.

C. No controlled strength material shall be placed in pipe trenches when the trench bottom or walls 
are frozen or contain frozen materials. Backfill placed as cover over the controlled strength 
material shall not contain any frozen material.

END OF SECTION
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SECTION 31 23 19

DEWATERING AND DRAINAGE

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Design, furnish, install, operate, monitor, maintain and remove a temporary dewatering system as 
necessary to lower and control water levels below subgrades of excavations to permit 
construction in the dry.

B. Provide, maintain and remove temporary surface water control measures adequate to drain and 
remove surface water entering excavations.

C. Collect and properly dispose of all discharge water from the dewatering and drainage systems in 
accordance with Project permits and Section 01 41 00.

1.02 RELATED WORK

A. Environmental protection procedures are included in Section 01 41 00 and Section 01 57 19.

B. Sedimentation and erosion control in accordance with the Contract Documents, Town of Superior 
Standard Details and Specifications, and Urban Drainage and Flood Control District Drainage 
Criteria Manual Vol. 3.  

C. Design and execute methods of controlling surface water and groundwater.

D. Be solely responsible for damage to properties, buildings or structures, sewers and other utility 
installations, pavements, and Work that may result from Contractor�s dewatering or surface water 
control operations.

E. Design review and field monitoring by Owner or Engineer shall not relieve the Contractor of 
responsibility for the Work.

1.03 SUBMITTALS

A. In accordance with Section 01 33 00, submit a proposed initial plan for dewatering and coordinate 
with methods of excavation and excavation support.

PART 2 PRODUCTS

2.01 MATERIALS

A. Pipe for observations wells, if required, shall consist of minimum 1-inch I.D. Schedule 80 PVC 
pipe and machine slotted PVC wellpoints, maximum size slot 0.020-inches.
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PART 3 EXECUTION

3.01 GENERAL

A. Control surface water and groundwater such that excavation to final grade is made in-the-dry, the 
bearing soils are maintained undisturbed, and softening and/or instability or disturbance due to 
the presence or seepage of water does not occur.  All construction and backfilling shall proceed 
in the dry and flotation of completed portions of work shall not be permitted.

3.02 SURFACE WATER CONTROL

A. Construct surface water control measures, including dikes, ditches, sumps, and other methods to 
prevent, as necessary, flow of surface water into excavations.

3.03 EXCAVATION DEWATERING

A. Provide and maintain proper equipment and facilities to remove promptly and dispose of properly 
all water entering excavations.  Excavations shall be kept dry, so as to obtain a satisfactory 
undisturbed subgrade foundation condition until the fill, structure, or pipes to be built thereon have 
been completed to such extent that they will not be floated or otherwise damaged by allowing 
water levels to return to natural elevations.

B. Pipe and concrete shall not be laid in water nor submerged within 24 hours after being placed.  
Water shall not flow over new concrete within four (4) days after placement.

C. In no event, shall water rise to cause unbalanced pressure on structures until the concrete or 
mortar has set at least 24 hours.  Prevent flotation of pipe by promptly placing backfill.

D. Dewatering shall at all times be conducted in such as manner as to preserve the natural 
undisturbed capacity of subgrade soils to proposed bottom of excavation.  If the subgrade of the 
trench bottom or excavations becomes disturbed due to inadequate drainage, excavate below 
normal grade as directed by the Engineer and refill with screened gravel as specified in Section 
31 05 00 Earthwork at the Contractor�s expense.

E. Evaluate the impact of the anticipated subsurface soil/ water conditions on proposed method of 
excavation and removal of water.

F. Where groundwater level is above the proposed bottom of excavation level, it is expected that 
some type of pumped dewatering system will be required for pre-drainage of soils prior to final 
excavation and for maintaining the lowered groundwater level until construction has been 
completed to such an extent that the structure, pipeline, or fill will not be floated for otherwise 
damaged.  It is further expected that the type of system, spacing of dewatering units and other 
details of the Work will have to be varied depending on soil/water conditions at a particular 
location and the season in which the work is being performed in.

G. Dewater and excavate in a manner which does not cause loss of ground or disturbance to the 
pipe bearing soil or soil which supports overlying or adjacent structures.

H. If initial dewatering system does not properly dewater the trench or excavation as specified, install 
groundwater observation wells as directed by the Engineer.  Do not place any pipe or structure 
until the readings obtained from the observation wells indicate that the groundwater has been 
lowered a minimum of 6 inches below the bottom of the final excavation within the trench limits.

I. Dewatering units used in the Work shall be surrounded by suitable filter sands and no fines shall 
be removed by pumping.  Pumping from the dewatering systems shall be continuous until pipe or 
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structure is adequately backfilled.  Stand-by pumps and stand-by power shall be provided.  Full-
time monitoring and assignment of a full-time attendant may be required.

J. Water entering the excavation from precipitation or surface runoff shall be collected in the shallow 
ditches around the perimeter of the excavation, drained to sump and pumped from the excavation 
to maintain a bottom free from standing water.

K. Existing or new sanitary sewers shall not be used to dispose of drainage.

END OF SECTION
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SECTION 31 25 00

EROSION CONTROL

PART 1 GENERAL

1.01 SCOPE OF WORK

A. This section covers work necessary for temporary stabilization of soil to prevent erosion during 
and after construction and land disturbing activities. This work includes furnishing of all labor, 
materials, tools, and equipment to perform the work and services necessary as herein specified 
and as indicated on the Drawings. This work includes installation, maintenance, and final removal 
of all temporary soil erosion and sediment control measures as appropriate.

B. The minimum areas requiring soil erosion and sediment control measures are indicated on the 
Drawings. Owner reserves the right to modify the use, location, and quantities of soil erosion and 
sediment control measures based on activities of Contractor and as Engineer considers to be in 
the best interest of Owner.

C. See additional requirements in the Drawings.

1.02 SUBMITTALS

A. Informational Submittals

1. All permits related to control of erosion and sediment.

2. Manufacturer�s certificate of compliance attesting that erosion and sediment control 
products meet requirements of these Specifications.

1.03 GENERAL

A. Soil erosion stabilization and sedimentation control consist of the following elements:

1. Maintenance of existing permanent or temporary storm drainage piping and channel 
systems, as necessary.

2. Construction of new permanent and temporary storm drainage piping and channel 
systems, as necessary.

3. Construction of temporary erosion control facilities such as silt fences, check dams, etc.

4. Topsoil and Seeding: Placement and maintenance of temporary seeding where indicated 
on the Drawings and on all areas disturbed by construction outside of the designated 
Work Limits.

B. Contractor shall be responsible for phasing Work in areas allocated for his exclusive use during 
this Project, including all proposed stockpile areas, to restrict sediment transport. This will include 
installation of all required temporary erosion control devices, ditches, or other facilities.

C. The areas set aside for Contractor�s use during the Project may be temporarily developed to 
provide satisfactory working, staging, and administrative areas for his exclusive use. Preparation 
of these areas shall be in accordance with other requirements contained within these 
Specifications and shall be done in a manner to prevent sediment transport away from the area.
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D. All stockpiles anticipated to be left idle for longer than 14 days are considered permanent 
stockpiles and shall be stabilized by temporary seeding, covering, or similar measures, and 
protected by construction of silt fences and 2-foot, minimum depth, ditches, completely 
surrounding stockpiles and located within 10 feet of the toes of the stockpile slopes.

E. Sediment transport and erosion from working stockpiles shall be controlled and restricted from 
moving beyond the immediate stockpile area by construction of temporary toe-of-slope ditches, 
berms, and silt fences, as necessary. Contractor shall keep these temporary facilities in 
operational condition by regular cleaning, regrading, and maintenance. Stockpiles remaining in 
place longer than 14 calendar days shall be considered permanent stockpiles for purposes of 
erosion and sediment control.

F. Contractor shall maintain all erosion and sediment control measures in functional conditions for 
the duration of this Project. Formal inspections by Contractor shall be conducted every 2 weeks 
and as soon as possible after a stormwater runoff event to evaluate Contractor conformance to 
the requirements of these Specifications. Contractor shall include results of these required 
inspections, and a summary of all corrective actions, in Contractor�s daily reports. Additional 
inspections may be conducted by Engineer at the discretion of Engineer.

G. All silt traps shall be cleaned of collected sediment after every storm or as determined from the 
biweekly inspections. Cleaning shall be done in a manner that will not direct the sediment into 
natural or man-made storm drainage systems. Removed sediment shall be taken to an area 
selected by Engineer where it can be cleaned of sticks and debris, then allowed to dry. Final 
sediment and debris disposal shall be on-site as designated by Engineer.

H. Replacement or repair of failed or overloaded silt fences, check dams, or other temporary erosion 
control devices shall be accomplished by Contractor as needed, but not later than 2 days after 
receiving written notice from Engineer.

I. Unpaved earth drainage ditches shall be regraded as needed to maintain original grade and 
remove sediment buildup. If a ditch becomes difficult to maintain, Contractor shall install 
additional erosion control devices such as check dams, temporary paving, or silt fences 
upgradient of the ditch, or as directed by Engineer. Contractor is responsible for obtaining all 
necessary permits for ditch cleaning.

J. Seeding of disturbed surfaces shall be completed as soon as practicable after grading is 
substantially completed in a given area (as defined by Engineer).

K. Fugitive dust emissions resulting from grading activities and/or wind shall be controlled using the 
best available control technology, as defined by the Colorado Department of Public Health and 
Environment, at the time of grading. During grading, applying a combination of water, tackifier 
and silt fence to break up wind surface velocities may control dust. If wind speeds exceed the 
ability of BMPs to control fugitive dust, grading activities must cease.

L. If Contractor has not complied with any of the above maintenance efforts to the satisfaction of 
Engineer within 2 working days after receiving written notification from Engineer, Owner shall 
have the prerogative of engaging others to perform any needed maintenance or cleanup, 
including removal of accumulated sediment at constructed erosion control facilities, and deduct 
from Contractor�s monthly partial payment the costs for such efforts plus a $500 administration 
fee.
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1.04 DEFINITIONS

A. Pure Live Seed (PLS): Pure live seed expressed as a percentage. It is the result of a calculation 
that takes into account the percentage purity of a given seed lot and the percentage viability of 
the seed in that lot. PLS tests are performed on single species lots.

PLS % = % Purity x % Live Seed

B. Purity is the percentage of desirable seed in the lot sample. Any weed seed or chaff in the lot 
sample reduces the purity percentage. Any seed species other than the target seed species is 
considered weed seed. All seed mixes shall be totally free of noxious weed seeds.

C. The live seed percentage combines three separate values:

 % germination + % hardness + % dormancy.

Therefore: PLS % = % purity x (% germination + % hardness + % dormancy).

PART 2 PRODUCTS

2.01 DELIVERY, STORAGE, AND PROTECTION

A. Seed

1. Furnish in standard containers with seed name, lot number, net weight, percentages of 
purity, germination, and hard seed and maximum weed seed content, clearly marked for 
each container of seed.

2. Keep dry during storage.

B. Other Materials

1. Furnish in standard packaging.

2. Keep dry during storage

2.02 TEMPORARY SEED

A. As specified in the Drawings. 

2.03 FERTILIZER

A. Fertilizer shall be commercial, chemical type, uniform in composition, free-flowing, conforming to 
state and federal laws, and suitable for application with equipment designed for that purpose.

B. Fertilizer composition to be pre-determined and agreed upon by Owner and Engineer prior to 
start of fertilizer application.  Do not use fertilizer unless approved by Owner.

C. Fertilizer shall have a minimum percentage of plant food by weight for the following: Permanent 
fertilizer mix shall be 10 percent nitrogen, 10 percent phosphoric acid, and 10 percent potash.

2.04 MULCH

A. Use only 100 percent certified weed free mulch. Use locally or regionally produced mulch when 
practicable.
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2.05 TACKIFIER

A. Derived from natural organic plant sources containing no growth or germination-inhibiting 
materials.

1. Capable of hydrating in water, and to readily blend with other slurry materials.

2. Wood Cellulose Fiber: Add as tracer, at rate of 150 pounds per acre.

3. Manufacturers and Products:

a. Rantec; �Super Tack�. 

b. Or approved equivalent 

2.06 EROSION CONTROL BLANKET AND LOGS

A. Material 

1. Excelsior or straw; anchorages as recommended by manufacturer. No plastic net will be 
acceptable.

2. Material shall be photo-degradable so that it will naturally degrade and deteriorate in its 
entirety in a few years.

3. Pins and Staples: 0.162 inch in diameter minimum wire �U� shaped with legs 8 inches 
long and 1 inch crown, or wood stakes are to be used. �T� shaped pins are not permitted.

4. Manufacturers and Products:

a. American Excelsior Company, AEC Premier CoconutTM

b. Or approved equivalent

c. For areas of concentrated water flow as approved by the Engineer: North 
American Green C350TM TRM, or approved equivalent

2.07 SILT FENCE

A. As specified in the Drawings.

2.08 STRAW BALES

A. Machined baled clean salt hay or straw of wheat or barley, free from seed of noxious weeds.

2.09 CONCRETE WASHOUT STRUCTURE

A. As specified in the Drawings.

2.10 VEHICLE TRACKING PADS

A. As specified in the Drawings.

B. Geotextile: Class A meeting the requirements of Colorado Department of Transportation, 
Standard Specifications for Road and Bridge Construction, Table 712-2.

2.11 CURB SOCKS

A. As specified in the Drawings.
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2.12 REINFORCED PLASTIC COVERING

A. Co-extruded, copolymer laminate reinforced with nonwoven grid of high strength nylon cord 
submersed in a permanently flexible adhesive media allowing for equal tear resistance in all 
directions.

B. Black in color and ultraviolet stabilized.

C. Physical Requirement (Minimum Average Roll Values):

1. Tear Strength: 130 pounds.

2. Elongation: 620 percent.

PART 3 EXECUTION

3.01 GENERAL

A. Minimize the area of disturbance to defined construction limits and limit the time bare soil is 
exposed.

B. Contractor shall install erosion and sediment control measures as shown on the Drawings and 
additional measures as may be necessary. All erosion and sediment control measures shall be 
maintained throughout construction.

C. Contractor shall provide and maintain Temporary Seeding at all times.

D. In areas where work is complete and no additional construction traffic is expected, Contractor 
shall provide permanent seeding per the Permanent Seeding Schedule.

3.02 SILT FENCE

A. Maintain silt fence as specified in the Drawings. 

3.03 TEMPORARY SEEDING

A. General:

1. Temporary seeding shall be promptly placed and maintained over all disturbed areas. 

2. Contractor shall give at least 3 days notice to Engineer prior to seeding to allow Owner to 
inspect the prepared areas. Contractor shall rework any areas not approved for seeding 
to Owner satisfaction.

3. Contractor shall keep Engineer advised of schedule of operations.

4. Seed shall be clean, delivered in original unopened packages and bearing an analysis of 
the contents, guaranteed 95 percent pure with minimum germination rate of 85 percent.

B. Seedbed Preparation:

1. Scarify disturbed areas that have been subject to vehicular and/or equipment traffic to a 
minimum depth of 4 inches.

2. If the surfaces of stockpiles are loose and generally uncompacted, they do not need to be 
scarified.
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C. Seeding Schedule:

1. Temporary Seeding shall be performed in accordance with the following schedule:

a. Temporary seeding may be applied anytime, as long as the soil is not frozen or 
wet. Erosion blankets or crimped mulch are required for ground stabilization if 
conditions are unfavorable for temporary seeding.

D. Temporary Seeding:

1. Install seeding as specified in the Drawings. Temporary seeding shall be broadcast 
applied with mulch. Contractor may opt to drill seed in areas where Contractor 
determines that drill seeding will result in more successful growth of temporary seeding.

2. Mulch shall be crimped into the ground with a disker to protect site. On areas with slopes 
equal to or steeper than 3H;1V, in windy areas, and in areas with concentrated runoff 
flows, install and anchor erosion control blankets over the mulch. Select blanket type and 
installation method according to manufacturer's specifications.

3. Hydroseeding will be permitted as an alternative method of applying seed and associated 
soil conditioning agents described above. If Contractor prefers to apply temporary 
seeding by hydroseeding methods, Contractor shall submit an operational plan for 
approval.

4. Maintain temporary seeding until such time as areas are approved for permanent 
seeding. As a minimum, maintenance shall include fix-up and reseeding of bare areas or 
redisturbed areas.

3.04 MULCHING

A. Application: As specified in the Drawings. 

3.05 TACKIFIER

A. Apply on areas mulched with straw.

B. Spray on after mulch is in place.

C. Apply in quantities sufficient to equal retention properties of a CSS-1 asphalt emulsion being 
applied at rate of 400 gallons per acre.

3.06 STRAW BALES

A. Install as specified in the Drawings. 

3.07 CONCRETE WASHOUT STRUCTURE

A. Rinse out concrete mixers and hoppers of concrete pumps after delivery into concrete washout 
structure. Provide potable water for rinsing as necessary.

B. Construct as indicated in the Drawings. Size to handle solids, wash water, and rainfall to prevent 
overflow. 

C. Site concrete washout structures at least 500 feet away from any waterway.
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D. Inspect concrete washout structures after use. Maintain and repair as necessary. Prevent runoff 
of liquids from structure. Clean out and dispose material once the structure is filled to 75 percent 
capacity to an appropriate disposal facility.

3.08 VEHICLE TRACKING PADS

A. Install vehicle tracking pads at locations shown in the Drawings. Install and maintain in 
accordance with the Drawings.

3.09 CURB SOCKS

A. Install curb socks for storm inlet protection.

B. Install and maintain curb socks in accordance with the Drawings.

3.10 REINFORCED PLASTIC COVERING

A. Place on areas where hydroseeding and erosion control blankets have not controlled erosion.

B. Install in single thickness, strips parallel to direction of drainage.

C. Maintain tightly in place by using sandbags on ropes with a maximum 10-foot grid spacing in all 
directions.

D. Tape or weight down full length, overlap seams at least 12 inches.

E. Remove at final acceptance unless notified otherwise by Engineer.

END OF SECTION
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SECTION 33 05 61

CONCRETE MANHOLES AND STRUCTURES

PART 1 GENERAL

1.01 SCOPE

A. Furnish all labor, materials, and equipment required to install concrete manholes, structures, 
frames and covers, manhole rungs, and appurtenances as shown on Drawings and as specified 
herein.

1.02 RELATED WORK

A. Excavation and backfill is included in 31 05 00.

B. Screened gravel bedding is included in 31 05 00.

C. Cast-in-place concrete is included in Section 03 30 00.

1.03 SUBMITTALS

A. Submit shop drawings, product data, materials of construction, and details of installation in 
accordance with Section 01 33 00  Include the following:

1. Base sections, riser sections, eccentric and concentric conical top sections, flat slab tops, 
grade rings with notarized certificate indicating compliance with ASTM C478.

2. Pipe connections to manhole.

3. Manhole rungs or ladders, including method of installation and notarized certificate 
including compliance with pull-out resistance test specified in this Section.

4. Manhole frame and cover with notarized certificate indicating compliance with ASTM 
A48, Class 30B.

5. Method of repair for minor damage to precast concrete sections.

B. Design Data

1. Precast concrete sections

a. Sectional plan(s) and elevations showing dimensions, penetrations and 
reinforcing steel placement.

b. Structural calculations including assumptions.

c. Concrete design mix.

C. Test Reports

1. Precast concrete sections:  Concrete compressive strength test cylinder reports from an 
approved testing laboratory certifying conformance with specifications.  Compressive 
strength test reports shall be less than 12 months old.
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1.04 REFERENCE STANDARDS

A. American Society for Testing and Materials (ASTM)

1. ASTM A48 - Specification for Gray Iron Castings.

2. ASTM A615 - Standard Specification for Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement.

3. ASTM C32 - Specification for Sewer and Manhole Brick (Made from Clay or Shale).

4. ASTM C33 - Specification for Concrete Aggregates.

5. ASTM C62 - Standard Specification for Building Brick (Solid Masonry Units Made from 
Clay or Shale).

6. ASTM C150 - Standard Specification for Portland Cement.

7. ASTM C207 - Specification for Hydrated Lime for Masonry Purposes.

8. ASTM C443 - Standard Specification for Joints for Concrete Pipe and Manholes, Using 
Rubber Gaskets.

9. ASTM C478 - Standard Specification for Precast Reinforced Concrete Manhole Sections.

10. ASTM D4101 - Specification for Propylene Plastic Injection and Extrusion Materials.

B. American Concrete Institute (ACI)

1. ACI 318 - Building Code Requirements for Reinforced Concrete

2. ACI 350R - Concrete Sanitary Engineering Structures

C. American Association of State Highway and Transportation Officials (AASHTO)

1. Standard Specifications for Highway Bridges

D. Occupational Safety and Health Administration (OSHA)

E. Where reference is made to one of the above standards, the revision in effect at the time of the 
bid opening shall apply.

1.05 QUALITY ASSURANCE

A. All material shall be new and unused.

B. Materials� quality, manufacturing process, and finished sections are subject to inspection and 
approval by Engineer and other Owner�s representative.  Inspection may be made at place of 
manufacture, at work site following delivery, or both.

C. Materials will be examined for compliance with ASTM specifications, these Specifications and 
approved manufacturer�s drawings.  Additional inspection criteria shall include:  appearance, 
dimension(s), blisters, cracks and soundness.

D. Materials shall be rejected for failure to meet any Specification requirement.  Rejection may occur 
at place of manufacture, at work site, or following installation.  Mark for identification rejected 
materials and remove from work site immediately.  Rejected materials shall be replaced at no 
cost to Owner.
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E. Repair minor damage to precast concrete sections by approved method, if repair is authorized by 
Engineer.

PART 2 PRODUCTS

2.01 GENERAL

A. Reference to a manufacturer�s name and model or catalog number is for the purpose of 
establishing the standard of quality and general configuration desired.

B. Like items of materials/equipment shall be the end products of one manufacturer in order to 
provide standardization of appearance, operation, maintenance, spare parts, and manufacturer�s 
service.

C. Provide lifting lugs or holes in each precast section for proper handling.

2.02 PRECAST CONCRETE MANHOLE SECTIONS

A. Precast concrete riser sections, transition top sections, flat slab tops, and grade rings shall 
conform to ASTM C478 and meet the following requirements:

1. Manholes which are 5 feet or less in depth as measured from the invert to the top of the 
rim shall have a flat reinforced concrete top.  Manholes greater than 5 feet deep as 
measured from the invert to the top of rim shall use an eccentric conical top section.  
Base, riser, and transition top sections shall have tongue and groove joints.

2. Sections shall be cured and by an approved method.

3. Precast concrete sections shall be shipped after concrete has attained 3,000 psi 
compressive strength.

4. Design precast concrete base, riser, transition top, flat slab top, and grade ring for a 
minimum H-20 loading plus earth load.  Calculate earth load with a unit weight of 130 pcf.  
Lateral soil pressure = 115 pcf/ft.

5. Mark date of manufacture, name and trademark of manufacturer on the inside of each 
precast section.

2.03 PRECAST CONCRETE STRUCTURES

A. Precest reinforced concrete structures include Tee-section manholes.  Refer to Drawings for 
inside dimensions, headroom requirements, and minimum thickness of concrete.

B. Manufacturer shall notify Engineer at least five working days prior to placing concrete during 
manufacturing process.  Engineer may inspect reinforcing steel placement prior to placing 
concrete.

C. Structural design calculations and Drawings shall be prepared and stamped by a Professional 
Engineer registered in the State of Colorado.

D. Design Criteria

1. Precast concrete

a. Minimum compressive strength shall be 5,000 psi.

b. Maximum water content shall be 5.5 gallons per 94 pound sack of cement.
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c. Minimum cement content shall be six 94 pound sacks of cement per cubic yard 
of concrete.

2. Manufactured products

a. Conform to ACI 318 and ACI 350R.

b. Analyze walls and slabs using accepted engineering principals.

c. When �fy� exceeds 40,000 psi, �z� (ACI 318) shall not exceed 95,000 lb/in.  �fs� 
shall not exceed 50 percent of �fy.�

d. Design products to support their own weight, weight of soil at 130 pcf, and a live 
load equal to AASHTO HS-20 applied to top slab.  Lateral soil pressure = 115 
pcf.

e. Cast base slab and walls together to form monolithic base section.

f. Design structure walls for a water pressure assuming groundwater level at 
ground surface.  Originate pressure diagram at finished ground surface.  Include 
lateral pressure from vehicles in accordance with AASHTO.

g. Consider discontinuities in structure produced by openings and joints.  Provide 
additional reinforcing around openings.  Frame openings to carry full design 
loads to support walls.

h. Prevent flotation, with ground water level at finished ground surface, by dead 
weight of structure and soil load above structure.  Do not consider skin friction, 
soil friction, or weight of equipment in structure.  Minimum factor of safety = 1.25.

i. Locate horizontal wall joints 18-in. minimum from horizontal centerline of wall 
openings.

j. Design structure with a minimum number of joints.  Maximum number of 
structure sections, including top slab, shall be four.

k. Provide corrosion resistant lifting hooks for top slab.

l. Locate access openings, wall sleeves, and pipe penetrations as shown on the 
Drawings.

2.04 MANHOLE FRAME AND COVER

A. Heavy-duty manhole frame and covers shall be manufactured to meet H-20 traffic load conditions 
and be good quality, strong, tough, even grained cast iron, smooth, free from scale, lumps, 
blisters, sand holes, and defects of any kind which render them unfit for the service for which they 
are intended.  Manhole covers and frame seats shall be machined to a true surface.  Castings 
shall be thoroughly cleaned and subject to hammer inspection.  Cast iron shall conform to ASTM 
A48, Class 30B or better.

B. The standard Town of Superior manhole shall be Neenah R-1780, or approved substitute with the 
word �Sewer� on the cover. Cover shall have a type �F� Pick-hole in accordance with the Town of 
Superior Design Standards and Specifications. 

2.05 JOINTING PRECAST MANHOLE SECTIONS AND STRUCTURES

A. Seal tongue and groove joints of precast manhole and structure sections with preformed flexible 
joint sealant.  Preformed flexible joint sealant shall be Rub�R-Nek as manufactured by K.T. 
Snyder Company, or approved equal in accordance with the Town of Superior Design Standards 
and Specifications. 
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B. Completed joint shall withstand 15 psi internal water pressure without leakage or displacement of 
sealant.

2.06 MANHOLE RUNGS

A. Manhole rungs shall be polypropylene reinforced plastic-coated steel in accordance with Town of 
Superior Design Standards and Specifications.  Manufacturers:  M.A. Industries, or approved 
equal. 

2.07 PIPE CONNECTIONS TO MANHOLES AND STRUCTURES

A. Connect pipe to manholes and structures using modular mechanical seal per Drawings and 
Section 33 14 13.

2.08 DAMPROOFING

A. Damproofing shall be Hydrocide 700B by Sonneborn Building Products; Dehydratine 4 by A.C. 
Horn Inc; RIW by Toch Brothers, or equal.

PART 3 EXECUTION

3.01 GENERAL

A. Manhole and Structure Installation

1. Manhole and structure shall be constructed to the dimensions shown on Drawings and as 
specified in these Specifications.  Protect all work against flooding and flotation.  
Construct cast-in-place bases in accordance with the requirements of Division 3 and the 
details shown on the Drawings.

2. Place manhole base on a bed of 12 inches of screened gravel as shown on the 
Drawings.  Set manhole base grade so that a maximum grade adjustment of 8 inches is 
required to bring the manhole frame and cover to final grade.  Use precast concrete 
grade rings or brick and non-shrink mortar to adjust manhole frame and cover to final 
grade.

3. Set precast concrete barrel sections and structures plumb with a 1/4-inch maximum out 
of plumb tolerance allowed.  Seal joints of precast barrel sections with preformed flexible 
joint sealant in sufficient quantity to fill 75 percent of joint cavity.  Fill the outside and 
inside joint with non-shrink mortar and finished flush with adjoining surfaces.  Caulk the 
inside of any leaking barrel section joint with lead wool or non-shrink grout to the 
satisfaction the Engineer.

4. Allow joints to set for 14 hours before backfilling unless a shorter period is specifically 
approved by the Engineer.

5. Plug holes in the concrete barrel sections required for handling with a non-shrink grout or 
non-shrinking grout in combination with concrete plugs.  Finish flush on the inside.

6. Cut holes in precast sections to accommodate pipes prior to setting manhole sections in 
place to prevent jarring which may loosen the mortar joints.

7. Backfill carefully and evenly around manhole sections.

B. Manhole Pipe Connections
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1. Construct manhole pipe connections, including pipe stubs, as specified above.  Close or 
seal pipes for future connections with gasketed watertight plug.

C. Manhole Rung Installation

1. Steel Reinforced Polypropylene Plastic Manhole Rungs

a. Preform holes for manhole rungs during casting of the rise and cone sections, 
using tapered form pins specifically made for preforming manhole rungs.

b. Drive manhole rungs into preformed holes after concrete has developed a 
compressive strength of 3,000 psi.

c. Alternatively, cast manhole rungs into riser and cone sections when concrete is 
placed.

d. Drilling holes for manhole rungs may be used to accommodate field conditions 
when approved by the Engineer.  Drill holes of diameter, spacing, and depth 
required by the manhole rung manufacturer.

2. Pull-out resistance test

a. All manhole rung installation methods shall withstand a pull-out resistance test of 
1,500 pounds.

D. Setting Manhole Frame and Cover 

1. Utilize precast concrete grade rings to assure frame and cover are set to the finished 
grade.  Final grade adjustments are made using a minimum of four inches of concrete 
grade rings.  Concrete grade rings shall make up the riser section providing the riser 
section does not exceed twelve inches vertically.  Set manhole frame and cover to final 
grade prior to placement of permanent paving.  

2. Manhole rings shall be securely attached to the manhole riser section with a grout bed 
and plastic joint sealing compound in pavement, or with a concrete collar in unpaved 
areas.

E. Damproofing:  Paint outer surfaces of precast and cast-in-place manholes and structures with two 
coats of bituminous damproofing at the rate of 30 to 60 sq ft per gallon, in accordance with 
manufacturer�s instructions.

3.02 LEAKAGE TESTS

A. Test each manhole for leakage.  

B. Assemble manhole in place; fill and point all leaking holes and exterior joints with an approved 
non-shrinking mortar.  

C. If there is no leakage into the manhole, the manhole will be considered water-tight.  If the 
Engineer is not satisfied, other testing shall be performed such as exfiltration test.

D. Leakage Tests for Structures

1. The Engineer will visually inspect structure(s) for possible leaks before backfilling of 
structures is allowed.  Seal all joints to the satisfaction of the Engineer.

2. The Engineer may require an exfiltration test on any structure for which he/she 
determines to be visibly leaking.
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3.03 CLEANING

A. Thoroughly clean all new structures of all silt, debris and foreign matter of any kind, prior to final 
inspections.

END OF SECTION
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SECTION 33 14 13

PIPE AND FITTINGS

PART 1 GENERAL

1.01 SCOPE OF WORK

A. This section specifies plant piping systems, fittings, pipe support systems, pressure and leak 
testing, installation requirements, and piping schedules.

1.02 REFERENCES

A. This section contains references to the following industry and trade group standards.  They are a 
part of this section as specified and modified.  The latest version of the standard references shall 
apply.  In case of conflict between the requirements of this section and those of the listed 
documents, the requirements of this section shall prevail.

1. AASHTO HS20 - Loading, Tractor Truck with Semi Trailer

2. AASHTO HB-17 - Standard Specifications for Highway Bridges

3. AASHTO T99-01 - Moisture-Density Relations of Soils Using a 2.5 kg (5.5 lb) Rammer 
and a 305-mm (12-in) Drop

4. ASME B16.25-1999 - Butt-Welding Ends

5. ASTM A674-00 - Standard Specification for Polyethylene Encasement for Ductile Iron 
Pipe for Water and Other Liquids

6. ASTM A153/A153M-03 - Standard Specification for Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware 

7. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 
Steel Products

8. ASTM A193 - Standard Specification for Alloy-Steel and Stainless Steel Bolting for High 
Temperature or High Pressure Service and Other Special Purpose Applications

9. ASTM A283 - Standard Specification for Low and Intermediate Tensile Strength Carbon 
Steel Plates

10. ASTM A513 - Standard Specification for Electric-Resistance-Welded Carbon and Alloy 
Steel Mechanical Tubing

11. ASTM A525 - STANDARD SPECIFICATION FOR GENERAL REQUIREMENTS FOR 
STEEL SHEET, ZINC- COATED (GALVANIZED) BY THE HOT-DIP PROCESS

12. ASTM A536 - Standard Specification for Ductile Iron Castings

13. ASTM A780 - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip 
Galvanized Coatings

14. ASTM B1000-21 - Standard Practices for Casting Preparation and Test Procedure of 
Porcelain Enamel-lined Pipe, Fittings, and Valves for Use in the Municipal Wastewater, 
Sewage, and Water Treatment Industry

15. ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited on Iron 
and Steel

16. ASTM D2000 - Standard Classification System for Rubber Products in Automotive 
Applications
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17. ASTM D5162 - Standard Practice for Discontinuity (Holiday) Testing of Nonconductive 
Protective Coating on Metallic Substrates

18. ASTM D791 - Standard Practice for Nondestructive Measurement of Dry Film Thickness 
of Nonmagnetic Coatings Applied to Ferrous Metals and Nonmagnetic, Nonconductive 
Coatings Applied to Non-Ferrous Metals

19. ASME B31.1-2001 - Power Piping - ASME Code for Pressure Piping

20. ASME B31.3-2002 - Process Piping

21. ASME B31.9-1996 - Building Services Piping - ASME Code for Pressure Piping

22. ASME BPVC-2013 - Boiler and Pressure Vessel Code

23. AWWA C111/ANSI A21.11-00 - Standard for Rubber Gasket Joints for Cast Iron and 
Ductile Iron Pressure Pipe and Fittings

24. AWWA C104/ANSI A21.4-03 - Cement-Mortar Lining for Ductile Iron Pipe and Fittings for 
Water

25. AWWA C105/ANSI A21.5-99 - Polyethylene Encasement for Ductile Iron Pipe Systems

26. AWWA C600 � Installation of Ductile-Iron Mains and Their Appurtenances

27. AWWA C605 � AWWA Standard for Underground Installation of Polyvinyl Chloride (PVC) 
and Molecularly Oriented Polyvinyl Chloride (PVCO) Pressure Pipe and Fittings

28. AWWA C924M � Standard Practice for Testing Concrete Pipe Sewer Lines by Low-
Pressure Air Test Method

29. ASTM C969/C969M - Standard Practice for Infiltration and Exfiltration Acceptance 
Testing of Installed Precast Concrete Pipe Sewer Lines

30. AWWA C207 - Steel Pipe Flanges for Waterworks Service

31. AWWA C209 - Tape Coatings for Steel Water Pipe and Fittings

32. AWWA C214 - Machine-Applied Polyolefin Tape Coatings for Steel Water Pipe

33. AWWA C219 - Bolted Sleeve-Type Couplings for Plain-End Pipe

34. AWWA C606 - Grooved and Shouldered Joints

35. AWWA C653 - Disinfection of Water Treatment Plants

36. AWWA M11 - Steel Pipe - A Guide for Design and Installation

37. ASTM C 969/C 969M - Standard Practice for Infiltration and Exfiltration Acceptance 
Testing of Installed Precast Concrete Pipe Sewer Lines

38. AWS D1.1 - Structural Welding Code�Steel - 24th Edition

39. AWS QC1 - Certification of Welding Inspections

40. MSS SP-58-2009 - Pipe Hangers and Supports � Material, Design, and Manufacturer

41. MSS SP-69-2002 - Pipe Hangers and Supports - Selection and Application

42. NFPA 24 - Standard for Installation of Private Fire Service Mains and Their 
Appurtenances

43. SSPC SP1 - Surface Preparation Specification No. 1 - Solvent Cleaning

44. SSPC SP2 - Surface Preparation Specification No. 2. - Hand Tool Cleaning

1.03 DEFINITIONS

A. Wetted and Submerged 
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1. For the purposes of defining piping installations and the required materials, joints and 
corrosion protection, these terms are defined as any location at an elevation below the 
elevation of the following, as applicable:

a. Inside hydraulic structures and channels.

b. The top face of hydraulic structure and channel walls and cover slabs.

c. Walkways over hydraulic structures and channels.

B. Pressure Terms

1. Maximum operating: The greatest continuous pressure at which the system operates.

2. Test:  The pressure used to determine system acceptance.

1.04 SUBMITTALS

A. Provide following submittals consistent with Section 01 33 00.

1. Metal Framing Pipe Support Systems

a. Detailed installation drawings, catalog information, and complete component 
specifications.

2. Ductile Iron Wall Pipe

a. Manufacturer�s data, including thrust collar type and the test report substantiating 
the pressure rating and safety factor for fabricated thrust collars.

3. Expansion Joints and Expansion Compensators

a. Manufacturer�s data on materials, construction, and ratings.

4. Flexible Metal Hose

a. Manufacturer�s data on materials, construction, end connections, ratings, overall 
lengths, and live lengths.

5. Couplings

a. Manufacturer�s data on materials, construction and ratings for middle rings, 
followers, gaskets, nuts and bolts.

6. Fittings

a. Manufacturer�s data on materials, construction and ratings for fittings.

7. Support System

a. Drawings of piping, locating supports, hangers, guides and anchors.  Identify 
support, hanger, guide, and anchor type by catalog number and shop drawing 
detail number.

8. Shop Fabricated Piping Systems or Assemblies

a. Submit layout drawings that detail each pipe and fitting.  Also include numbering 
or other labeling system that shall be used in the field to assemble prefabricated 
components.

9. Pipe Wall Thickness

a. Identify wall thickness and standard applied for each size of each different 
service including exposed, submerged, buried, and concrete-encased 
installations.
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10. Hydraulic Thrust Restraint

a. Details including materials, sizes, and assembly ratings, and pipe attachment 
methods for each pipe material.

11. Dissimilar Pipes

a. Provide joint types and drawings for dissimilar pipes.

12. Welding

a. Inspection and Testing Laboratory Qualifications:  Submit background 
information including experience, years in business, and three references for 
proposed independent testing laboratory. 

b. Performance Qualifications:  Prior to start of work, submit list of welders and 
welding operators, and types of welding for which each has been qualified, for 
both shop and field welding.

13. Ductile Iron Wall Pipe

a. Manufacturer's certified test report substantiating pressure rating and safety 
factor specified.

14. Pipe Base and Pipe Zone Materials

a. Identify material type, gradation, and source.

15. Steel Pipe and Fittings Certification

a. Steel pipe and fittings on this project shall be manufactured and fabricated in a 
plant certified under the Steel Plate Fabricators� Association Quality Assurance 
Program.

16. Manufacturer's Certification of Compliance

a. For manufactured items and materials to certify compliance with the 
Specifications.

17. Certificates of Inspection and Testing

a. For Specified inspection and testing, include test logs and reports.

18. Hydrostatic Testing

a. Detailed plan for filling and testing pipeline sections; submit at least 14 days in 
advance of testing.

b. Testing procedures to be used, locations for necessary equipment and materials, 
and date and duration of tests.

c. Results of all pipe testing.

19. Contract Closeout

a. Maintenance and operation information on piping support systems, corrosion 
protection, and insulation, as applicable.

b. List of manufacturer's recommended spare parts inventory for specified item.

c. Accessories and components having a shorter service life than their respective 
piping.

1.05 QUALITY ASSURANCE

A. Welder and Welding Operator Performance
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1. Qualify welders and welding operators by approved testing laboratory before performing 
any welding under this section.

2. Perform welder qualification tests in accordance with AWS D1.1.

3. Qualification tests may be waived if the Engineer deems evidence of prior qualification 
suitable.

4. Qualify welders and operators in the performance of making welds in each different pipe 
material, including carbon steel pipe for each welding process to be used.

5. Qualify welders and welding operators for stainless steel as stated herein on the type of 
stainless steel being welded with the welding process used.

6. Retest any welders at any time when Engineer considers quality of the welder�s work 
substandard.  Labor costs for retest will be born by the Owner if welder successfully 
passes test.  If welder fails test, all costs shall be born by the Contractor.

B. Welder Inspection and Testing Laboratory Qualifications

1. Owner may retain approved independent testing laboratory that will provide the services 
of an AWS certified welding inspector qualified in accordance with AWS QC1 with prior 
inspection experience of the welds specified herein.

1.06 DELIVERY, STORAGE AND HANDLING

A. Pipe

1. Protect, support, and handle in a manner to prevent damage to the products, especially 
linings and coatings.

2. When necessary, provide shelter to store pipe and apply water to prevent excessive 
drying.

3. During cold weather, store pipe on supports to prevent coating from freezing to the 
ground.

4. Do not store pipe on rock or other hard surface.

5. Use implements, tools, facilities, and equipment suitable for proper and safe protection 
and handling of piping; do not drop or dump pipe into trenches.

6. Use heavy canvas or nylon slings, not chains or cables, to lift pipe and fittings.

7. Cement-Mortar Lined Steel Pipe:  Tightly close ends with polyethylene plastic wrap to 
protect cement-mortar lining during shipment; leave plastic wrap on pipe until installation.

8. Remove pipe that, in the opinion of the Engineer, is damaged beyond repair.

B. Gaskets

1. Store in a cool, well-ventilated area.

2. Do not expose to the direct rays of the sun.

3. Do not allow contact with oils, fuels, or petroleum solvents.

1.07 SYSTEM DESIGN REQUIREMENTS

A. General
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1. The Specifications and Drawings are not all inclusive of explicit piping details; provide 
piping in accordance with laws and regulations and intended use, including:

a. Power Piping:  ANSI/ASME B31.1-2002 Code.

b. Building Service Piping:  ANSI/ASME B31.9-1996 Code, as applicable.

c. Uniform Plumbing Code.

2. Pressure Ratings and Materials Specified:  Represent minimum acceptable standards for 
piping systems.

3. Piping Systems:  Suitable for the services specified and intended.

B. Buried Piping

1. Provide to be suitable for design conditions as follows:  HS20 traffic loads (AASHTO 
Standard Specifications for Highway Bridges) with 1.5 impact factor.  Designed for piping 
with and without internal pressure.

C. Support Systems

1. Design, size and space supporting devices adequate to maintain the pipelines, 
appurtenances and equipment in proper position and alignment under all operating and 
testing conditions with allowances for expansion and contraction.

2. Design all supporting devices to minimize interference with access and movement.  
Eliminate potential injuries due to protruding support devices.

3. Select and design within the specified spans and component requirements.

4. The absence of pipe supports and details on the Drawings shall not relieve Contractor of 
responsibility for sizing and providing supports throughout plant.

5. Meet requirements of ANSI/MSS SP-58-2009, "Pipe Hangers and Supports-Materials, 
Design, and Manufacture."

6. Criteria for Structural Design and Selection of Pipe Support System Components:

a. Dead loads imposed by the weight of the pipes filled with water, except air and 
gas pipes within specified spans and component requirements, plus any 
insulation.  

b. Safety Factor:  Minimum of 5.

7. Design, size, and space support anchoring devices, including anchor bolts, inserts, and 
other devices used to anchor the support, to withstand the shear and pullout loads 
imposed by loading and spacing on each particular support.

a. Piping smaller than 30 Inches:  Supports are shown only where specific types 
and locations are required; additional pipe supports may be required.

8. Framing Support Systems

a. Beams:  Size such that beam stress does not exceed 25,000 psi and maximum 
deflection does not exceed 1/240 of span.

b. Column Members:  Size in accordance with the manufacturer's recommended 
method.

c. Support Loads:  Calculated for pipes filled with water.

d. Electrical Conduit Support: Include in design of framing support system.
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9. Support Spacing for Piping:  Design actual support spacing and rod size based on pipe 
strength, anticipated loads, configuration, and other considerations.  Acceptable limits are 
shown on the drawings.

D. Thrust Restraint

1. Ties:  Generally not shown on Drawings of the individual pipelines; their absence shall 
not relieve Contractor of the responsibility for providing them as required to provide 
complete systems for the use intended.

2. Buried thrust blocks shall not be used.

PART 2 PRODUCTS

2.01 GENERAL

A. Pipe Materials

1. General materials to be used for the piping systems are listed by service in the Piping 
Schedule at the end of this section.

2. Specific material requirements are specified in the Piping Specifications.

3. Like Items of Materials:  End products of one manufacturer in order to achieve 
standardization for appearance, maintenance, and replacement.

4. Furnish grooved-end pipe fittings and couplings from the same manufacturer.

B. Components

1. Furnish new products of equal material and rating as connecting pipe.

C. Galvanizing

1. Hot-dip applied, meeting requirements of ASTM A153/A153M-03 except with an extra 
heavy coating thickness equal to minimum coating thickness Grade 85.

2. Hardware:  Hot-dip galvanize process in accordance with ASTM A153/A153M-03.

a. Bolts, nuts and washers may be mechanically galvanized in accordance with 
ASTM B695.

b. Galvanize all components in connection utilizing the same galvanizing process.

c. Oversize threaded components in accordance with the respective ASTM 
specifications for the galvanizing process and material fabrication.

d. Lubricate nuts with a clean, non-oily and dry to touch lubricant.  Provide lubricant 
with visible dye.

3. Electroplated zinc or cadmium plating is unacceptable.

4. Stainless steel components may be substituted where galvanizing is specified.

5. Repair methods should be in accordance with ASTM A780.

D. Shop Fabricated Piping

1. Furnish in accordance with approved layout drawings
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2. Fabricate outlets and bends in appropriate lengths so that when installed they will be 
located as shown on layout drawings.

3. Mark each pipe and fitting on the outside to include:

a. Size or diameter and class of pipe

b. Manufacturer�s identification and pipe serial number

c. Location number on layout drawing

d. Date of manufacture.

4. Where galvanizing is specified, hot-dip after fabrication in accordance with ASTM A123 
and piping specifications.

E. Fittings

1. Manufacture fittings to standard dimensions and suitable for pressure specified.  Provide 
fittings of the same or heavier wall thickness as the pipe of which they are a part.

2. Provide screwed and welded fittings meeting the requirements specified in the Piping 
specifications at the end of this section.

3. Provide fabricated steel fittings with plain end or welded flanges.

4. Where galvanized is specified, hot-dip galvanize after fabrication in accordance with 
ASTM A123 and piping Specifications.

F. Glass Lining

1. Glass lining shall be hard, smooth, continuous vitreous material formulated to resist the 
adherence of crystalline metal salt deposits in sludge and centrate lines.

2. The glass portion of the lining shall have a density of 2.5 to 3.0 grams per cubic 
centimeter when measured per ASTM D792.

3. The finished lining shall have the following characteristics:

a. Minimum dry film thickness of 10 mils when measured per ASTM D7901.

b. The lining shall withstand a strain of 0.001 inch/inch of the base metal without 
damaging the glass.

c. Minimum hardness of 5 of Moh�s hardness scale.

4. Installation shall be completed in a twostep firing process including a ground coat and 
cover coat application.

5. Quality Assurance: Inspect each pipe/fitting prior to shipment, including:

a. Minimum lining thickness test to verify 10 mil thickness.

b. Holiday test using low voltage wet sponge testing apparatus per ASTM D5162.  
Allowable holiday indications are given below.

Fittings
Max # of 
Holidays

Pipe
Max # of 
Holidays*

N/A N/A
3� diameter 
(maximum length 10�)

6

4� through 8� 
diameter

5 4� through 8� diameter 12

10� through 18� 
diameter

8 10� through 18� diameter 20
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*Except where noted, values are for 20� pipe lengths.  For shorter lengths 
maximum holidays is proportional.

c. Finished glass lined pipe straightness shall be 3/8� in 20 feet for flanged and 
grooved end pipe and 5/8� in 20 feet for bell and spigot pipe.

d. Applicator shall have a minimum of five years of experience in the application of 
high temperature coatings for the wastewater industry.

6. Welding and tapping of glass-lined pipe shall be completed prior to glass lining.

2.02 JOINT FOR EXPOSED PIPING

A. General

1. Furnish joints of the type specified in the Piping Specifications at the end of this Section.

B. Grooved-End Joints

1. Provide for exposed piping where shown on the drawings and as specified in the 
applicable Piping Specification.

2. Type:  Rigid, except where joints are used to correct misalignment, to provide flexibility, 
and where shown otherwise, in which case provide flexible type.

a. Manufacturer shall be Victaulic or approved equal. Couplings shall be compatible 
with specified pipe material. 

3. Provide fittings and couplings from same manufacturer to assure uniformity and 
compatibility of grooved-end piping components.

C. Flanged Joints: Use for pipe joints only as follows:

1. Grooved-end joints are not specified in the Piping Specification.

2. Grooved-end joints are not available, as on certain pipe sized and fittings.

3. Grooved joints are not permitted because of service.

4. Grooved-end Flange Adapter Manufacturer:  Victaulic flange adapter.

5. Verify compatibility of pressure class, flange drilling, and mating flange to adapter flange 
gasket prior to selecting grooved end adapter flanging.

6. Provide all flanges for steel pipe of the slip-on welding type with hubs meeting the 
requirements specified in the Piping Specifications at the end of this section.

7. Provide for exposed steel pipe where specifically shown on the Drawings:

a. Provide flanged joints with bolts or bolt studs with a nut on each end.

b. Provide bolts, stud bolts and nuts meeting the requirements specified in Piping 
Schedule.

c. Provide bolts that have a ¼-inch projection beyond the nut when joint with gasket 
is assembled.

8. Provide gaskets for flanged joints meeting the requirements specified in the Piping 
Specifications.

9. Dielectric Insulation:  Provide dielectric insulating-flanged joints as required.  Provide 
flange insulation kits to include flange insulating gasket, flange bolt insulating sleeves and 
flange bolt insulating washers.
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D. Grooved-End Piping Compatibility

1. Provide fittings and couplings from same manufacturer to assure uniformity and 
compatibility of grooved-end piping components.

E. Dismantling Joint

1. All dismantling joints shall be designed, manufactured, and tested in accordance with the 
requirements AWWA C219 for bolted couplings.

2. The dismantling joint shall be a self-contained flanged restrained joint fitting, including 
both flanged components and sufficient harness bars to withstand the imposed thrust. 
The dismantling joint shall allow for up to 2-inches of longitudinal adjustment. The 
dismantling joint shall be rated at a pressure of 250 psi and flanges shall be in 
accordance with AWWA C207 Table D. The dismantling joint shall be furnished as a 
complete assembly consisting of spigot piece, flange adapter, tie bars and gasket. The 
dismantling joint shall be designed so that no part of the restraint system extends outside 
the flange diameter.  The internal bore shall match that of the pipe system.

3. The spigot piece shall be made of steel to ASTM A283 Grade C. The flange adapter for 
pipe up to 12-inches in diameter shall be either steel to ASTM A283 Grade C or ductile 
iron to ASTM A536 Grade 65-45-12. The flange adapter for pipe greater than 12-inches 
in diameter shall be steel to ASTM A283 Grade C. Tie bars shall be ASTM A193 Grade 
B7 threaded rod with rolled threads.  Gasket shall be EPDM Grade E in accordance with 
ASTM D2000. The dismantling joint shall be supplied with an in-house applied fusion 
bonded Epoxy or Rilsan Nylon coating applied by fluidized bed method. The coating shall 
comply with the requirements of AWWA C550 as applicable.  Tie bars, nuts, and washers 
shall be zinc coated.

4. The dismantling joint shall comply with AWWA C219 where applicable. The manufacturer 
must have manufactured the dismantling joint for a minimum of 5 years. The gasket seal 
and compression stud and nut arrangement shall be independent of the tie rod restraint 
system. Tie rod diameter shall be compatible with the corresponding bolt diameter of the 
mating flange. The tie rod restraint system shall be capable of withstanding full pressure 
thrust that the pipe system can develop at no more than 50% of the yield strength of the 
tie rod material.

5. The dismantling joint shall be as manufactured by Smith-Blair, Inc., Romac, or engineer 
approved equal.

2.03 JOINTS FOR BURIED PIPING

A. Ductile Iron Pipe

1. Pressure Services:

a. Provide joint thrust restraint designed for test pressures shown in Piping 
Schedule.

2. Connection to Existing Piping System:

a. Use mechanical joint anchor gland follower where thrust ties.

b. Anchor type, wedge action, ductile iron with break-off tightening bolts.

c. Manufacturer: EBAA Iron, Inc., Megalug.

B. Steel Pipe
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1. Gravity and Non-pressure Services:  Provide flexible couplings or bell-and-spigot joints 
with constrained gaskets, as specified.

2. Pressurized Services:  Provide joint similar to gravity and non-pressure services with 
thrust restraint.

a. Thrust Protection:  Sustain force developed by 1-1/2 times operating pressure 
specified

2.04 EXPANSION JOINTS

A. Metal Expansion Joints

1. Stainless Steel Pipe Expansion Compensator where indicated on Drawings:  Type 304 
stainless steel single-ply unlaminated bellows with type 304 stainless steel flanges.  
Minimum working pressure 8.5-psig.  Hyspan models 2505-067-3.0, 2505-080-3.0, 2505-
084-3.0 or Engineer-approved equal bellows.

2. Carbon Steel Pipe Expansion Compensator where indicated on Drawings:  Type 304 
stainless steel single-ply unlaminated bellows with A-36 carbon steel plate flanges.  
Minimum working pressure 8.5-psig.  Hyspan model 2505-080-3.0 or Engineer-approved 
equal bellows.

B. Rubber Expansion Joints

1. Elastomer bellows, reinforced, rubber spool type of a single, open wide-arch design.

2. End Connections:  rubber flanged, 125-pound ANSI with split, galvanized steel retaining 
rings.

3. Washers:  Over the retaining rings to help provide a leak-proof joint under test pressure.

4. Thrust Protection:  Provide control rods to protect the bellows from over extension.  The 
number and size of the control rods shall be sufficient for the maximum system test 
pressure. 

5. Materials of Construction: Chlorobutyl, fiberglass, and Kevlar with EPDM lining and 
cover.

6. Bellows Arch Lining:  Viton or EPDM.  Arch lining shall be chemically compatible with 
fluid.  See Elastomer materials listed in Valve Schedule (Specification 15100) for 
acceptable materials for specific chemical service; coordinate with Engineer. 

7. Rated Temperature:  300 F for Viton and 250 F for EPDM.

8. Rated Deflection and Pressure:  Lateral Deflection 3/4-inch minimum.  Burst Pressure 
four times the working pressure.

9. Compression deflection and minimum working pressure as follows:

Size (inch) Deflection(inch) Pressure (psig)

2.5 to 12 1.06 7.5

14 1.65 7.5

10. Manufacturers and Styles:  General Rubber Corp., Style 1015 Single Arch; Garlock, Style 
204 Single Arch; Flexicraft Industries, Ultraspool, or Engineer-approved equal.

2.05 JOINT LUBRICANT

A. Furnished with pipe.
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B. Amount and Type:  As recommended by pipe manufacturer.

C. Composition:  Water soluble, nontoxic, vegetable soap compound conforming to United States 
Pharmacopoeia No. P39, suitable for use in potable waterlines.

2.06 PIPE GUIDES

A. Intermediate Guides

1. Piping 6 Inches and Smaller:  Pipe clamp with oversize pipe sleeve to provide minimum 
1/8-inch clearance as manufactured by Kin-Line, Inc., Figure 417 or Grinnell Power Strut, 
Figure P5932.

2. Piping 8 Inches and Larger:  Specially formed U-bolts with double nuts to provide 
1/4-inch minimum clearance around pipe.  U-Bolt Stock Size shall be as follows:

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.

B. Alignment Guides

1. Piping 8 Inches and Smaller:  Galvanized steel spider or sleeve type.

2. Piping 10 Inches and Larger:  Galvanized roller type guides as manufactured by 
Flexonics, or Kin-Line.

2.07 PIPE ANCHORS

A. Galvanized steel anchor chair with U-bolt strap.  

B. Manufacturers and Models:  Grinnell, Figure 198 or B-Line, Figure B3147A or B.

2.08 COUPLINGS FOR METALLIC PIPING

A. General

1. Thrust Ties:  Provide where shown and where required to restrain the force developed by 
1-1/2 times the test pressures specified.

a. Steel Pipe:  Attach with fabricated lugs per AWWA Manual 11.

b. Flanged Coupling Adapters:  Employ manufacturer's anchor studs through the 
coupling sleeve for exposed installations.

2. Exposed Installations:  Zinc-plated nuts and bolts; however, high-strength, low-alloy steel, 
in accordance with AWWA C111, may be substituted for use on cast iron and ductile iron 
couplings.

3. Buried and Submerged Installations:  Provide Type 304 stainless steel bolts and nuts.

B. Steel Sleeve Type Couplings

1. General
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a. Pressure Rating:  Provide couplings with a minimum pressure rating equal to test 
pressure of the pipeline.

b. Middle Rings and Followers:  Provide middle rings without pipe stop and at least 
3/8 inch thick and 7 inches wide for 10 inch through 30 inch pipe and ½ inch thick 
and 10 inches thick for 36 inch and larger pipe.  Provide middle rings 
manufactured of steel meeting requirements of ASTM A513.

c. Followers: provide followers manufactured of rolled AISI C1012 or C101B steel 
and of proper thickness.

d. Gasket Material:  Use rubber compound gaskets that are not affected by the fluid 
service of the pipeline.

e. Bolting Hardware:  Exposed Installations:  Provide steel bolts and nuts meeting 
requirements of AWWA C111 or ANSI A21.11.

f. Coatings:  Line and coat steel sleeve type couplings in accordance with Section 
09 90 00.  Coat all bolts, nuts and coupling after the joint has been made.

2. Flexible Couplings

a. Manufacturers for Steel Pipe:  Dresser, Style 38; Smith Blair, Style 411.

b. Manufacturers for Ductile Iron Pipe:  Dresser, Style 53 or 153; Smith Blair, 
Style 431.

3. Transition Couplings:  Connect similar pipe with small difference in outside diameter.  
Manufacturers:  Dresser, Style 162; Rockwell, Style 413.

4. Flanged Coupling Adapters

a. Manufacturers for Steel Pipe:  Smith Blair, Series 913; Dresser Industries, Inc., 
Style 128.

b. Manufacturers and Models for Ductile Iron Pipe:  Smith Blair, Series 912; Dresser 
Industries, Inc., Style 127.

c. Where restrained flanged coupling adapters are indicated on drawings, flanged 
coupling adapters shall be provided with factory installed anchor studs. 

2.09 SERVICE SADDLES

A. Ferrous Metal Piping (Except Stainless Steel)

1. Double-strap design capable of withstanding 150 psi internal pressure without leakage or 
overstressing.

2. Run diameter compatible with the outside diameter of the pipe on which the saddle is 
installed.

3. Taps with iron pipe threads.

4. Malleable or ductile iron bodies and galvanized steel straps, steel hex nuts with washers, 
and neoprene seals.

5. Manufacturers:  Dresser, Style 91, Smith Blair, Style 317.

B. Stainless Steel Pipe Service Branches

1. Provide as specified in the applicable Piping Specification.

C. Plastic Piping
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1. Nylon-coated iron bodies with Buna-N seals and stainless steel clamps with stainless 
steel clamps and nuts.  Manufacturer to be Smith Blair Model 315 or 317, or approved 
equal.

2.10 SLAB, FLOOR, WALL, AND ROOF PENETRATIONS

A. Ductile Iron Wall Pipe

1. For penetrations through concrete walls, floors, slabs, or roofs that are to be watertight.

2. Diameter and Ends:   Same as connecting ductile iron pipe.

3. Thickness:  Equal to or greater than remainder of pipe in line.

4. Fittings:  In accordance with the applicable Detail Piping Specification.

5. Provide taps for stud bolts in flanges set flush with wall face.

6. Seep Rings:  Material and construction ductile iron or cast iron, cast integral with wall 
pipe wherever possible.  Fabricated by welded attachment of ductile iron thrust collar to 
pipe where casting impossible.  Perform in pipe manufacturer's shop by qualified welders 
as specified herein with electric arc welds of ductile iron with NI-55 or FC-55, nickel-iron-
carbon weld rod.  Continuously weld on each side all around.

7. Manufacturer:  American Cast Iron Pipe Co. or approved equal

B. Steel or Stainless Steel Wall Pipe

1. Fabricate of same material and thickness as connecting pipe; however, minimum 
thickness of 1/4 inch is required.

2. Lining:  Same as connecting pipe.

3. Seep Rings shall have outside diameter 3 inches greater than outside diameter of wall 
pipe and be continuously fillet welded on each side all around.

C. Pipe Sleeves

1. Fabricate of 3/16-inch minimum thickness steel pipe.

2. Above grade in Nonsubmerged Areas:  Hot-dip galvanized after fabrication.

3. Below grade or in Submerged or Damp Environments:  Lined and coated after fabrication 
as specified in Section 09 90 00.

4. Seep Ring:  Provide 3/16-inch minimum thickness center flange for water stoppage on 
sleeves in exterior or water-bearing walls.  Outside Diameter:  3 inches greater than wall 
pipe outside diameter.  Continuously fillet weld on each side all around.

5. Existing Walls:  Holes drilled with a rotary drill may be provided in lieu of sleeves.

D. Modular Mechanical Seal

1. Provide for existing wall penetrations by pipe sleeve as shown on the Drawings.

2. Type:  Interconnected synthetic rubber links shaped and sized to continuously fill annular 
space between pipe and wall sleeve opening.

3. Assemble interconnected rubber links with Type 316 stainless steel bolts, nuts, and 
pressure plates.



SMD1 ROCK CREEK WWTF PIPE AND FITTINGS
ANAEROBIC ZONES EXPANSION 33 14 13 - 15

4. Size modular mechanical seals according to manufacturer's instructions for the size of 
pipes shown to provide a watertight seal between pipe and wall sleeve opening, and to 
withstand a minimum hydrostatic head of 40 feet of water.

2.11 INSULATING FLANGES, COUPLINGS, AND UNIONS

A. General

1. Materials and Rating:  In accordance with the applicable Piping Specification.

B. Dielectric Flange and Union 

1. Dielectric flange and union manufacturers to be Epco Sales, Inc.; Capitol Insulation 
Unions.

C. Insulating Coupling 

1. Insulating coupling manufacturers to be Dresser, STAB-39; R. H. Baker, Series 216.

2.12 PIPING SUPPORT SYSTEMS

A. General

1. Provide Contractor-designed system as specified herein.

2. Fabricate pipe supports of the correct material to general configuration indicated by 
catalogs when specified items are not available in specified material.

3. Manufacturers' catalog figure numbers are typical of the types and quality of standard 
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. Concrete Anchors and Anchor Bolts:  Type 316 SS.

6. Hanger and Support Materials, Type 304 or 316 stainless steel for following locations:   
Submerged or less than 1 foot above the liquid surface. Below tops of channel walls.  
Under covers or slabs of channels and tanks.  In other damp locations.

7. Galvanized and painted pipe hanger and support materials, as specified in Section 09 90 
00, at all other locations. 

8. Submerged Metal Piping:  Electrically isolate from supports with a wrap of 1/4-inch by 
3-inch neoprene rubber between the pipe and oversize clamps.

B. Saddle Support

1. Pedestal Type:  Schedule 40 steel pipe stanchion, saddle, and anchoring flange.

2. Nonadjustable saddle, MSS SP-69-2002, Type 37 with U-bolt:  Grinnell, Figure 259; 
B-Line, Figure B3093.

3. Adjustable saddle, MSS SP-69-2002, Type 38 without clamp:  Grinnell, Figure 264; 
B-Line, Figure B3092.

4. Neoprene Waffle Isolation Pad:  Mason Industries, Type W; Korfund, Korpad 40.

C. Hangers
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1. Hanger, MSS SP-69-2002, Type 1 and Type 6: Grinnell, Figure 104 or 260; B-Line, 
Figure B3198H or B3100.

2. Hanger Rods, Clevises, Nuts, Sockets, and Turnbuckles:  In accordance with MSS SP-
69-2002.

3. Attachments to Steel Beams:  Concentric loading I-beam clamp, MSS SP-69-2002, 
Type 21, 28, 29, or 30 which engage both sides of the flange.

4. Concrete Attachment:  Concrete inserts, MSS SP-69-2002, Type 18, continuous channel 
insert or clip angles with anchor bolts.

5. Welding Insulation Saddles:  MSS SP-69-2002, Type 39 for insulated steel piping:  
Grinnell, Series 160; B-Line, Series B3160.

6. Insulation Shields:  Galvanized steel and stainless steel, MSS SP-69-2002, Type 40:  
Grinnell, Figure 167; B-Line, Figure B3151.

D. Wall Brackets

1. One-hole clamp type:  Grinnell, Figure 126.

2. Welded steel, MSS SP-69-2002, Type 33 (heavy-duty):  Grinnell, Figure 199; B-Line, 
Figure B3607.

3. Channel Type:  Unistrut; Kin-Line.

E. Pipe Clamps

1. Riser clamps, MSS SP-69-2002, Type 8: Grinnell, Figure 261; B-Line, Figure B3373.

F. Channel Type Support Systems

1. 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.

2. Members and Connections:  Design for all loads with a safety factor of 5.

3. Manufacturers:  Kin-Line, Series CI3812; Unistrut, Series P3200.

2.13 INSULATION

A. In accordance with Section 33 14 13-3.17

2.14 CONCRETE

A. Provide concrete encasement in accordance with Section 03 30 00.

2.15 TRENCH EXCAVATION AND BACKFILL

A. As specified in Section 31 05 00.

2.16 HEAT TRACING SYSTEM

A. See Section 22 07 00, if applicable. 
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2.17 TAPE WRAP

A. Provide 15-mil butyl rubber adhesive, polyethylene-backed tape wrap system including 
appropriate primer, weld strip tape, filler tape, and tape layering in accordance with ANSI/AWWA 
C 209, C 214.

B. Manufacturers:  Tek-Rap, Inc.; Polyken Division of the Kendall Co.; Royston 

2.18 PIPE MARKERS

A. Markers shall be installed for all NEW utilities including but not limited to, all new electrical feeds 
and major ductbanks.

B. Markers shall be provided and installed by the Contractor at all test station, bend, air release, 
valve, and blow-off locations, where none of these conditions exist the markers shall be placed at 
250-foot intervals.

C. Markers shall be Carsonite Utility Markers, red for electrical utilities.

D. Each RED (electrical) marker shall have an adhesive decal as supplied by the marker post 
Manufacturer with the following lettering:

�CAUTION � ELECTRICAL CONDUIT; BEFORE DIGGING CALL 303-499-3675; TOWN OF SUPERIOR�

E. Contractor shall submit the proposed marker post complete with adhesive decal to the Owner for 
review prior to installation.

2.19 PIPE TRACER WIRE

A. Attach 12 gauge single strand copper tracer wire to pipe with 2-inch wide PVC tape.  PVC tape 
shall be 10 mil and a minimum of 200% elongation and 25 psi tensile strength. Splicing of tracer 
wire shall be per manufacturer�s recommendation.  The tracer wire shall run to a test station or 
valve box.  All piping shall be within 500 feet of a test station.  Location of test stations shall be 
coordinated with the Engineer.

PART 3 EXECUTION

3.01 EXAMINATION

A. Verification of Existing Pipe and Penetrations

1. Prior to ordering materials, expose all existing pipes that are to be connected to new 
pipelines.

2. Verify the size, material, joint types, elevation, horizontal location, and pipe service of 
existing pipes.

3. Inspect size and location of structure penetrations to verify adequacy of wall pipes, 
sleeves, and other openings before installing connecting pipes.

3.02 PREPARATION

A. New Pipe and Fittings
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1. Inspect before exposed pipe or fitting is installed or buried pipe or fitting is lowered into 
the trench.

2. Clean ends of pipe thoroughly, remove foreign matter and dirt from inside of pipe, and 
keep clean during and after laying.

B. Field Fabrication

1. Notify Engineer at least 2 weeks prior to fabrication of pipe or fittings and at least 3 days 
prior to start of any surface preparation or coating application work.

3.03 FIELD WELDING

A. General

1. In accordance with ANSI/AWWA C206.

a. All Piping:  AWWA C206.

b. Heating and Cooling Water Services:  ANSI B31.1.

c. Flammable Gas, LP Gas, Ammonia, Chlorine Liquid and Vapor, Engine Exhaust, 
and Compressed Air Services:  ANSI B31.3-2001.

2. See the Piping Specifications for additional requirements.

3. Field welding permitted only on pipes in which linings will not be damaged by welding or 
in which linings are designed for field repair and inspection.

B. Identification of Welds

1. Mark each weld with a symbol that identifies the person who made the weld.

C. Surfaces

1. Clean and free of paint, oil, rust, scale, slag, or other material detrimental to welding.

D. Alignment and Spacing

1. Align ends to be joined within existing commercial tolerances on diameters, wall 
thickness, and out-of-roundness.  Root Opening of Joint:  As stated in paragraph 
Procedure, below.

E. Procedure

1. Shielded Metal-Arc Process:  Use for all field welding, unless otherwise approved or 
specified herein or in the Detail Piping Specifications.

2. Welding on Stainless Steel:  Use direct current, reverse polarity, shielded metal-arc or 
gas metal-arc process; or, use direct current, straight polarity, gas tungsten-arc or gas 
metal-arc process, unless otherwise approved.

3. Do not perform welding if there is impingement of any rain, snow, sleet, or high wind on 
the weld area, or if the ambient temperature is below 32 degrees F.

4. Tack Welds:  Remove completely prior to proceeding with welding if all following 
requirements are not met:

a. Tack welds performed by qualified welder using the same procedure as for the 
completed weld.
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b. Tack welds made with an electrode similar or equivalent to electrode to be used 
for first weld pass.

c. Not cracked or otherwise inconsistent.

5. Thoroughly clean each layer of deposited weld metal, including the final pass, prior to 
deposition of each additional layer of weld metal with a power-driven wire brush.

6. Surface Defects:  Chip or grind out those that will affect the soundness of weld.

7. Welds:  Free of cracks, incomplete penetration, weld undercutting, excessive weld 
reinforcement, porosity slag inclusions, and other defects in excess of the limits 
prescribed in Chapter V of the specified ANSI Codes.

8. Branch Connections:  Fit and groove weld in accordance with the details described and 
shown in Chapter V of the specified ANSI Codes.

3.04 PIPING INSTALLATION

A. General

1. Install in conformance with reviewed shop drawings.

B. Piping Expansion Provisions

1. Piping:  Install to allow for thermal expansion due to differences between installation and 
operating temperatures.

2. Anchors and Anchor Walls:  Install as shown to withstand expansion thrust loads and to 
direct and control thermal expansion.

3. Pipe Guides:  Install an intermediate pipe guide for every pipe at each metal channel 
framing support not carrying an anchor or alignment guide.  Where pipe expansion joints 
are required, install pipe alignment guides adjacent to the expansion device and within 
four pipe diameters as shown.

4. Expansion Devices:  Install devices as specified and at locations shown.

C. Piping Flexibility Provisions

1. Install thrust protection as specified.

2. Install flexible couplings and expansion joints for piping systems and at connections to 
equipment where shown.

3. Install additional pipe anchors and flexible couplings to facilitate piping installation, in 
accordance with reviewed shop drawings.

D. Pipe Fittings and Appurtenances

1. In accordance with the manufacturer's instructions and these Specifications.

3.05 FLEXIBLE COUPLINGS, FLANGED COUPLING ADAPTERS, GROOVED JOINT COUPLINGS, 
AND SERVICE SADDLES

A. Thoroughly clean oil, scale, rust, and dirt from the pipe to provide a clean seat for the gasket.

B. Wipe gaskets clean prior to installations.
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C. Lubricate flexible couplings and flanged coupling adapter gaskets with soapy water or 
manufacturer's standard lubricant before installation on the pipe ends.

D. Install couplings, service saddles, and anchor studs in accordance with manufacturer's 
instruction.

E. Tighten bolts progressively, drawing up bolts on opposite sides a little at a time until all bolts have 
a uniform tightness.

F. Use only torque-limiting wrenches to tighten bolts. Torque setting shall be in accordance with 
manufacturer�s written recommendations or applicable standards, whichever is more stringent. 

3.06 INSULATING FLANGES, COUPLINGS, AND UNIONS

A. General: Install at following locations:

1. Copper and ferrous metal piping connections.

2. Cathodically protected piping penetration to buildings, and watertight structures.

3. Submerged metallic piping and unsubmerged piping connections.

4. Stainless and carbon steel connections

5. Where shown on the Drawings.

B. Flange Drillings for Installation of Insulating Kits

1. Drill oversize to accommodate insulating sleeves through the drilling using standard bolt 
sizes.

C. Insulated Joints

1. Insulating joints connecting immersed piping to non-immersed piping shall be installed 
above maximum water surface elevation and before the first pipe support not having 
coated anchor bolts or adhesive-bonded concrete anchors.  All submerged carbon steel, 
ductile iron, or galvanized piping in reinforced concrete basins shall be isolated from the 
concrete reinforcement

3.07 PIPING SUPPORT SYSTEMS

A. General

1. Install Contractor-designed and selected support system, as approved, in accordance 
with Manufacturers Standardization Society of the Valve and Fitting Industry, Inc. (MSS) 
SP-69-2002, "Pipe Hangers and Supports-Selection and Application" and as specified 
herein.

2. Support piping connections to equipment by pipe support and not by the equipment.

3. Support large or heavy valves, 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.
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7. Vibration Isolation Pad:  Provide for pedestal type pipe supports under base flange 
adjacent to equipment and where required to isolate vibration.

8. Insulation Piping:  Install oversized supports to fit the closed-cell rigid insulation inserts.  
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:  Provide between supports and copper or stainless steel pipe.  Provide 
between stainless steel supports and non-stainless 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:  Install on 10-foot maximum centers, 
unless otherwise shown.  Generally satisfactory for steel and ductile iron pipe 3 inches 
and larger.  Other pipelines and special situations will require supplementary hangers 
and supports.

B. 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.

3.08 SLAB, FLOOR, WALL, AND ROOF PENETRATIONS

A. Ductile Iron, Steel, and Stainless Steel Wall Pipes

1. Isolate embedded metallic piping from concrete reinforcement using coated pipe 
penetrations as specified in Section 09 90 00.

2. Support wall pipes securely by formwork to prevent contact with reinforcing steel and tie-
wires.

B. Steel Pipe Sleeves

1. Above grade in Non-submerged Areas:  Hot-dipped galvanized after fabrication.

2. Below grade or in Submerged or Damp Environments:  Lined and coated  as specified in 
Section 09 90 00.

3. Support non-insulating type securely in formwork to prevent contact with reinforcing steel 
and tie-wires.

C. New Penetrations of Existing Slabs, Floors, Walls and Roofs

1. Except as otherwise noted, core drill openings of diameter required to accommodate pipe 
penetration system.

a. When Drawings indicate existing reinforcement to remain, locate reinforcement 
with pachometer prior to coring.  Adjust core location as required to avoid 
damage to reinforcement.
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b. Clean opening surfaces of coring residue.

c. When penetration is below tank liquid level, patch voids or discontinuities in the 
opening that would prevent obtaining watertight seal of the mechanical seal.

2. Install type of seal system between pipe and opening indicated on the Drawings.

3. Modular mechanical expanding rubber seal:

a. Install as per manufacturer�s recommendations.

4. Grouted penetration:

a. Fill and pack annular space between pipe and opening with non-shrink grout.  
Finish grout flush with face of opening when backer rod and sealant are not 
required.

b. Install backer rod and sealant at face of opening when indicted.

3.09 TRENCH EXCAVATION AND BACKFILL

A. In accordance with Section 31 05 00.

3.10 BURIED PIPE PLACEMENT

A. General

1. Lay pipe and fittings in conformance with reviewed laying drawing, manufacturer's 
instructions and alignment and elevations shown.

2. Provide special tools and devices, such as special jacks, chokers, and similar items 
required for proper installation.

3. Use pipe joint lubricant as specified; no substitutions will be permitted.

4. Do not lay pipe in water or when, in the opinion of the Engineer, trench conditions are 
unsuitable.

5. Prevent uplift and floating of pipe prior to backfilling.

6. Minimum Pipe Cover:  5 feet unless otherwise shown.  

7. Do not deviate more than 1 inch from line or 1/4 inch from grade for gravity piping.

8. Measure for grade at the pipe invert, not at the top of the pipe.

9. Before laying each section of the pipe, check the grade with a straightedge and correct 
any irregularities found.

10. Dig bell holes at joint locations of ample dimensions in the bottom and sides of the trench 
where necessary to permit visual inspection and testing of the entire joint.

11. Prevent foreign material from entering pipe at all times during placement.

a. If pipe cannot be placed without foreign material entering pipe, place a tightly 
woven canvas bag snugly over each end before lowering pipe.

b. Leave bags in-place until connection is made to adjacent pipe.

12. Lay pipe upgrade with bell ends pointing in direction of laying.

13. After a section of pipe has been lowered into the prepared trench, clean the end of the 
pipe to be joined, the inside of the joint, and the rubber ring immediately before joining 
the pipe.
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14. Check gasket position with feeler gauge furnished by the pipe manufacturer to assure 
proper seating.  Feeler Gauge shall be of proper size, type, and shape for use during 
installation for each type of pipe furnished.

15. Install closure sections and adapters for gravity piping at locations where pipe laying 
changes direction.

16. After the joint has been made as specified under Section 2.3 and Section 3.10, 
subsections 3.10B and 3.10C, check pipe for alignment and grade.  Maximum Deviation:  
2 inches from line, and 1/2 inch from grade.

17. Joint Deflection:

a. Deflect pipe at joints for pipelines laid on a curve, using unsymmetrical closure of 
spigot into bell.

b. Maximum Deflection:  75 percent of maximum deflection recommended by pipe 
manufacturer.

c. Use one of the following methods if joint deflection of standard pipe lengths will 
not accommodate horizontal or vertical curves in alignment:  Shorter pipe 
lengths, special mitered joints, or standard or special fabricated bends.

d. Install thrust restraint if special mitered joints or bends are used.

18. Do not vary actual horizontal position of pipe centerline on alignment around curves by 
more than 1.5 feet from position shown.

19. Apply sufficient pressure in making the joint to assure that the joint is "home," as defined 
in the standard installation instructions provided by the pipe manufacturer.

20. Place sufficient pipe zone material to secure the pipe from movement before the next 
joint is installed.

21. Keep trench dry until the pipe laying and jointing are completed.

22. Close and block the open end of the last laid section of pipe-to prevent entry of foreign 
material or creep of the gasketed joints at all times when laying operations are not in 
progress, at the close of the day's work, or when the workers are absent from the job.

B. Bell-And-Spigot with Rubber Gasket Joints (Push-On Joints)

1. Assemble in accordance with manufacturer's instructions, and the following:

a. As next section of pipe is being readied for laying, clean bell of previously laid 
pipe of foreign material and apply thin film of specified lubricant to entire surface 
of bell ring.

b. At same time, lubricate gasket and install in spigot groove.

c. Ensure gasket tension is uniform around groove before placing pipe in trench.

d. Lower pipe section into trench until approximately in line with previously laid pipe 
section and spigot is centered in bell.

e. Force pipe "home" as defined in manufacturer's installation instructions and 
secure to proper alignment and grade with specified pipe zone material.

f. Check gasket position with feeler gauge, furnished by pipe manufacturer, to 
assure proper seating.

2. Flexible Couplings:

a. Before coupling, clean pipe holdback area of oil and dirt.

b. Remove pipe coating only if necessary to present smooth surface.  
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c. Preferably, do not remove pipe coating; repair if damaged before joint is made.

d. Install couplings in accordance with manufacturer's instructions.

e. Clean gaskets before installation and, if necessary, lubricate with gasket lubricant 
for installation on pipe ends.

f. Tighten coupling bolts progressively, drawing up bolts on opposite sides a little at 
a time until all bolts have uniform tightness.  Tighten bolts with torque-limiting 
wrenches; do not overstress bolts to compensate for poor alignment of flanges.

3. Connections to Concrete Structures:

a. Make as shown.

b. If connection is not shown, locate standard pipe joint no more than 24 inches 
from structure.

C. Concrete, Ductile Iron, and Polyvinyl Chloride (Gravity) Pipe

1. Join pipe in accordance with manufacturer's instructions.

2. Joint Gaps for Concrete Pipe and Mortar Lined Ferrous pipe:  Maximum of 3/8-inch wide 
inside piping 21 inches in diameter and smaller.

3. For pipe Concrete and Mortar Lined Ferrous pipe of 24 inches nominal diameter and 
larger, fill and seal with premixed mortar and trowel smooth on the inside surface.

3.11 CONNECTING DISSIMILAR PIPE

A. Flexible Transition Couplings:  Install in accordance with pipe manufacturer's instructions.

3.12 BURIED PIPE IN CONCRETE ENCASEMENTS OR CONCRETE BEDDING

A. Pipe Coatings:  Continuous through concrete encasements, anchors, collars, etc., unless 
otherwise shown.

3.13 FLEXIBLE JOINTS AT CONCRETE BACKFILL OR ENCASEMENT

A. Install flexible pipe joint within 18 inches or 1/2 the pipe diameter, whichever is less, from the 
terminations of any concrete backfill or concrete encasement, except for welded pipe joints.

3.14 FLEXIBLE JOINTS AT CONCRETE STRUCTURES

A. Rubber ring joints, mechanical joints, flexible couplings, and proprietary restrained ductile iron 
pipe joints are considered flexible joints; welded pipe joints are not.

B. Provide flexible joints at the face of all structures, whether or not shown.

C. Joint may be flush with face or may be up to one pipe diameter away from face, but not further 
than 18 inches away from face.

D. Install a second flexible joint for:  

1. Pipelines Smaller than 18 Inches in Diameter:  Within 18 inches of the first joint.

2. Pipelines Larger than 18 Inches in Diameter:  Within one pipe diameter of the first joint.



SMD1 ROCK CREEK WWTF PIPE AND FITTINGS
ANAEROBIC ZONES EXPANSION 33 14 13 - 25

3.15 CLOSURES

A. Closure Pieces

1. Install as necessary to complete closure assembly where pipes meet other pipes or 
structures.  

2. Elastomer sleeves bonded to pipe ends are not acceptable.

B. Pressure Pipeline Closures

1. Plain end pieces with double flexible couplings, unless otherwise shown or approved

C. Restrained Joint Pipe Closures

1. Install with thrust tie-rod assemblies in accordance with NFPA No. 24, Standard for the 
Installation of Private Fire Service Mains and Their Appurtenances.

D. Gravity Pipe Closures

1. As specified for pressure pipelines.  Concrete closures may be used only when approved 
by the Engineer.

E. Concrete Closures

1. Provide with smooth interior surfaces conforming to pipe surface and construct using 
forms.  Forms must be removed.

2. Locate away from structures so that there are at least two flexible joints between the 
closure and pipe entering the structure.

3.16 THRUST RESTRAINT

A. Location

1. At pipeline tees, plugs, caps, bends, and other locations where unbalanced forces exist.  
Ties shall be installed where required, whether or not shown.

B. Mechanical Joint Valves in Proprietary Restrained Joint Pipe and Fitting

1. Restrain mechanical joints with the proprietary restrained joint manufacturer's adapter 
gland follower and pipe end retainer or provide thrust tie-rods and socket clamps. 
Multiplied by the chord length for the curve along the centerline of the fitting.

3.17 INSULATION

A. All insulation, accessories, and supplies shall have fire-hazard classification ratings in accordance 
with NFPA 220, NFPA 255, ASTM E84, or UL723.  Maximum flame spread rating shall be 25 and 
maximum smoke developed rating shall be 50.

B. Adhesives, sealants, facings, and vapor barriers shall be impervious to moisture.

C. ACCEPTABLE MANUFACTURERS

1. Johns-Manville



SMD1 ROCK CREEK WWTF PIPE AND FITTINGS
ANAEROBIC ZONES EXPANSION 33 14 13 - 26

2. CertainTeed

3. Armstrong

4. Owens-Corning

5. Knauf

D. Adhesives, Coatings, and Sealants:

1. Foster 

2. Chillers Product Company

E. Pipe Insulations

1. Glass Fiber:

2. Rigid, molded, noncombustible, conforming to ASTM C547

3. K value:  0.23 at 75 degrees Fahrenheit

4. Service temperature rating:  Minimum of 850 degrees Fahrenheit

5. Vapor retarder jacket:  Pressure sensitive, self-sealing tape lap system of white Kraft 
paper reinforced with glass fiber yarn and bonded to aluminum foil  (Foil Scrim Kraft)

6. Johns-Manville Micro-Lok, APT 2000

F. Field Applied Pipe and Fitting Jacketing

1. PVC Plastic

a.  One-piece, molded type, gloss white finish with fiberglass insulation insert for 
fittings

b. Johns-Manville Zeston 2000 (indoors)

G. General Installation

1. Install insulation tightly over clean, dry surfaces which are free of foreign materials. Butt 
all edges firmly together.

2. Install  insulation  only  after  piping,  ducts,  and  equipment  have  been  tested  and 
approved  by  the  authorities  have jurisdiction,  and  after  all  other  tests  and 
certifications which are required by the specifications have been satisfactorily completed.

3. Install pipe and duct insulation and vapor barriers continuous through wall and floor 
openings except where the penetrated surfaces or assemblies are fire-resistance rated. 
Maintain fire-resistance ratings of penetrated surfaces and assemblies.

4. Install insulation on cold surfaces with a continuous, unbroken vapor seal. Insulate and 
vapor seal supports and anchors which are directly secured to cold surfaces.

5. Finish all exposed raw edges of insulation with finishing cement.

6. Do not use staples on vapor barrier jackets.  Where staples must be used, thoroughly 
seal the vapor barrier penetrations with a white vapor-barrier finish.  Use of staples must 
be approved by the Engineer prior to installation.

7. Do not weld insulation support pins to pressure vessels.

8. Leave all insulation surfaces dry and clean, and ready for subsequent work.
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H. Installation of Piping Insulation

1. Unless noted otherwise, install insulation and covers with seams in the least visible 
location.

2. Neatly finish insulation at supports, protrusions, and interruptions.

3. Verify that piping wells, taps, and P & Ts are extended so that they will be flush with the 
surface of the finished insulation.

4.  For insulated  dual-temperature  piping  systems  and  for insulated  piping  which 
conveys fluids of a temperature which is less than the ambient temperature, provide 
vapor-retardant jacket with self-sealing lap joints.  Insulate the complete systems.

5. For insulated piping which conveys fluids of a temperature which is greater than the 
ambient temperature, provide jacket with or without vapor barrier, with self-sealing lap 
joints.  Bevel and seal ends of insulation at equipment, flanges, and unions.

6. For exterior applications, cover insulated pipe with Johns-ManvilleZeston 2000 PVC or 
equivalent, or aluminum jacket.  Locate jacket seams on bottom side of horizontal piping.  
Seal jacket watertight.

I. Installation of Insulation on Piping System Components

1. For all insulated piping systems, provide precut or premolded insulation shapes for all 
fittings, flanges, couplings, valves, and pipe terminations.  Provide one-piece PVC covers 
equivalent to Johns-Manville Zeston 2000.

2. Precut or premolded insulation shall be applied to components using two layers for pipe 
temperatures above 250 degrees Fahrenheit or below 35 degrees Fahrenheit. Single 
layer insulation is acceptable between 35 degrees Fahrenheit and 250 degrees 
Fahrenheit.  The ends of the precut or premolded insulation shall be tucked snugly into 
the throat of the fitting and the edges adjacent to the pipe covering, tufted and tucked in, 
fully insulating the pipe fitting.  Covers shall overlap the adjoining pipe insulation and 
jackets, and on cold pipes shall be sealed at all seam edges with vapor barrier adhesive. 
Seal circumferential edges of all covers with pressure sensitive vinyl tape.  The tape shall 
overlap the jacket and the cover at least one inch.

3. At locations where PVC covers are prohibited, the Contractor may use as an alternate 
one of the following methods:   aluminum covers, one coat insulation cement, premolded 
fiberglass fitting  covers, or mitered segments of pipe insulation.  Finish for non PVC or 
aluminum shall be glass fabric embedded in fire retardant mastic lapped 2 inches over 
piping insulation.  Finish with second coat of mastic.  Mastic shall be vinyl acrylic mastic 
for hot piping and shall be vapor barrier mastic for cold piping.

4. Valves and may be insulated with sections of Fiberglass pipe insulation complete with 
All Service Jacket.  Raw ends shall be coated with vinyl acrylic mastic for hot water 
valves and in-line pumps or vapor barrier mastic for in-line chilled water pumps and 
valves.

J. Pipe Insulation Schedules

1. Fiberglass
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PIPE INSULATION SCHEDULE

Minimum Pipe Insulation (inches)

Nominal Pipe Diameter (inches)

Fluid Design 
Operating 

Temperature
Range (°F)

Mean 
Rating 

Temperature of
Insulation

<1 1 to 1
1/2

1 ½ to
<4

4 to <8 8 & up

Blower Discharge Piping, Inside Process Building

1.0 1.0 1.0 1.0 1.0

3.18 TAPE WRAP FOR BURIED STEEL AND COPPER PIPE

A. Field Applied:  In accordance with manufacturer's instructions and as specified herein

B. Fully meet the requirements of ANSI/AWWA C 209, C 214. 

3.19 MARKING TAPES WIRE 

A. In accordance with manufacturer�s recommendation.  Coordinate test point locations with 
Engineer and Owner.

3.20 EXPOSED PIPING INSTALLATION

A. General

1. Install parallel to building lines, unless shown otherwise.

2. Align hangers supporting adjacent piping with equal support spans where possible.

3. Install piping without springing or forcing of the pipe which would create stresses in the 
pipe, valves, or connected equipment.

4. Use torque-limiting wrenches to tighten bolts.

5. Straight runs of piping upstream and downstream of flow measuring devices shall be 
smooth.

B. Pipe Flanges

1. Set level, plumb, and aligned.

2. Install flanged fittings true and perpendicular to the axis of the pipe.

3. Bolt holes shall straddle vertical centerline of pipes.

4. Plastic Flanges:  Bolt up, using a filler gasket, at any joint with a raised face.  The filler 
gasket shall bear the bolt load uniformly and remove the flange moment from that part of 
the flange protruding beyond the outer edge of the raised face.

C. Unions
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1. Install where required for piping or equipment installation.

D. Valve Orientation

1. As shown where valve handwheels are shown.

2. Where valve handwheels are not shown, orient to permit easy access to the valve 
operator, and to avoid interference.

E. Pipe Tap Connections

1. Taps to the pipe barrel are unacceptable.

2. To Ductile Iron Piping:  Connect only with service saddle or at a tapping boss of a fitting, 
valve body, or equipment casting.

3. To Steel Piping:  Connect only with a welded threadolet connection.

3.21 VENTS AND DRAINS

A. Vent the high points and drain the low points of pipelines as shown.

3.22 PIPE IDENTIFICATION, PAINTING, AND COLOR CODING

A. As specified in Section 09 90 00.

B. Apply painting and color coding to the exterior covering of insulated piping.

3.23 CORROSION PROTECTION

A. General

1. Protect all pipe and piping accessories from corrosion and adverse environmental 
conditions.

2. Additional requirements for protection to those specified below are included in the Detail 
Piping Specifications and in Section 09 90 00.

3. Galvanize in accordance with Division 5.

B. Buried or Encased Carbon Steel or Copper Piping

1. Tape coated.  Steel pipe shall be prepared and coated in accordance with ANSI/AWWA 
C 209, C 214 and manufacturer�s recommendations, and these specifications.  Copper 
piping shall be coated in accordance with manufacturer�s recommendations and these 
specifications.

2. Solvent clean, SSPC-SP 1, pipe surface and wire brush, SSPC-SP 3, to remove dirt, 
loose rust, and mill scale.

3. Immediately prime with tape manufacturer's recommended primer in accordance with 
manufacturer's instructions.

4. Spirally apply tape to pipe, with minimum 50 percent overlap, after primer has thoroughly 
dried.

5. Joints:  Tape wrap or heat shrink wrap.  Complete joints above grade or excavate a 
sufficient size hole beneath couplings to permit joint wrapping without contamination of 
joint and wrap.
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C. Buried or Encased Ductile Iron and Cast Iron Soil Pipe

1. Wrap buried ductile iron and cast iron soil piping with specified polyethylene encasement.

2. Install encasement in accordance with AWWA C105/ANSI A21.5 and manufacturer's 
instructions.

3. Do not provide polyethylene encasement for concrete encased pipe.

D. Buried Piping Accessories 

1. Provide corrosion protection for ferrous metal piping appurtenances.

2. Tie-Rods and Similar Items:  Coat with mastic coal tar epoxy.

3. Flange Bolts, Nuts, and Similar Items: Coat with mastic coal tar epoxy.

4. Flexible Couplings, Grooved Couplings, and Similar Items: Coat with mastic coal tar 
epoxy.

5. Buried Valves and Similar Elements on Wrapped Pipelines Coat with mastic coal tar 
epoxy.

6. Ductile Iron or Nonmetallic Pipelines:  Exposed Nuts and Bolts Coat with mastic coal tar 
epoxy.  Valves, wrap entire valve in 8-mil polyethylene as specified for ductile iron pipe.

E. Atmospheric Exposed Pipe

1. Copper Pipe:  Paint as specified in Section 09 90 00.  Apply paint prior to insulating.

2. Ductile Iron Pipe:  As specified in Section 09 90 00.

3. Piping Accessories:  Paint atmospheric exposed surfaces of black and hot-dip galvanized 
steel, brass, copper, and bronze piping components as specified in Section 09 90 00, as 
applicable to the base metal material.  Accessories include, but are not limited to, pipe 
hangers, supports, expansion joints, pipe guides, flexible couplings, vent and drain 
valves, and fasteners.

F. Submerged Pipe

1. Carbon Steel Piping:  Clean and repair abraded areas of coatings on carbon steel pipe to 
be submerged or embedded, to provide a protective covering equal to original.  Coat 
exterior of submerged or embedded carbon steel as specified in Section 09 90 00. 

2. Ductile Iron and Cast Iron Soil Pipe:  Coat as specified in Section 09 90 00.  Clean and 
repair all abraded areas of coal-tar epoxy coatings on ductile iron or cast iron soil pipe to 
be submerged or embedded, to provide a protective covering equal to the original and 
acceptable to the Engineer.

3.24 PIPE LEAK TESTING

A. General

1. Conduct pressure and leakage tests on newly installed pipelines and appurtenances, in 
accordance with reviewed testing plan.

2. Furnish necessary equipment and material and make taps in piping, as necessary for 
testing and as specified.

3. Engineer or Owner will observe the tests.

4. Provide 14 days advance written notice of start of testing to Engineer and Owner.
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5. Test Pressures and Type of Test: As specified in the Piping Schedule. 

6. Separately test pressure pipe sections that can be isolated by valves.

B. Test Records: Make records of each piping system during the test to document the following:

1. Date of test.

2. Description and identification of piping tested.

3. Test fluid.

4. Test pressure.

5. Remarks, including:  Leaks (type, location), repairs made on leaks, certification by 
Contractor and signed acknowledgment by Engineer or Owner that tests have been 
satisfactorily completed.

C. Testing New Pipe Connected to Existing Pipe

1. Isolate new pipe with grooved-end pipe caps or blind flanges.

2. Test joint between new piping and existing piping by methods, approved by the Engineer, 
that do not place the entire existing system under test load.

D. Buried Pressure Piping

1. Initial Service Leak Test:  Conduct with partially backfilled trench and joints left open for 
inspection, as field conditions permit and as approved by Engineer.

2. Final Hydrostatic Acceptance Test:  Conduct after trench has been completely backfilled.

3. Expose all joints on buried pressure piping to be pneumatically tested or subjected to an 
initial service leak test.

E. Exposed Pressure Piping

1. Conduct tests after piping has been completely installed and inspected for proper 
installation - including all supports, hangers, and anchors - prior to installation of 
insulation.

3.25 HYDROSTATIC LEAK TESTING

A. Procedure

1. Use water as the hydrostatic test fluid.

2. Provide clean, potable test water of quality necessary to prevent corrosion of the 
materials in the piping system.

3. Open vents at all high points of the piping system to purge air pockets while the piping 
system is filling.

4. Venting during filling may also be provided by loosening flanges with a minimum of four 
bolts or by the use of equipment vents.

5. Test all parts of the piping system at the test pressure specified.

6. Maintain hydrostatic test pressure continuously for 120 minutes minimum and for such 
additional time as necessary to conduct examinations for leakage.
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7. Examine all joints and connections for leakage.

8. The piping system, exclusive of possible localized instances at pump or valve packing, 
shall show no visual evidence of leaking.

9. Correct visible leakage and retest.

B. Buried Pressure Piping

1. Per AWWA M11.

2. Cement-Mortar Lined Piping:  Slowly fill test section with water and allow to stand for 
24 hours under low pressure to allow cement-mortar lining to absorb water.

3. Expel all air from piping system prior to testing.

4. Apply and maintain specified test pressure with hydraulic force pump.

5. Valve off the piping system when test pressure is reached.

6. Maintain hydrostatic test pressure continuously for 2 hours minimum, reopening isolation 
valve only as necessary to restore test pressure.

3.26 PNEUMATIC LEAK TESTING

A. Limitations: Do not pneumatically test the following piping:

1. PVC or CPVC.

2. Piping larger than 2 inches, except as provided in paragraph 3.28 TESTING GRAVITY 
SEWERS.

B. Procedure

1. Perform pneumatic testing using accurately calibrated instruments and oil-free, dry air.

2. Perform tests only on exposed piping.

3. Test all parts of the piping system at the test pressures specified.

4. Secure piping to be tested to prevent damage to adjacent piping and equipment in event 
of a joint failure.

5. Prior to test, remove or suitably isolate appurtenant instruments or devices that could be 
damaged by test.

6. Apply soap bubbles to joints and connections for examining leakage.

7. Apply maximum 25 psig preliminary pneumatic test to piping system prior to final leak 
testing, to locate visible leaks.

8. Correct visible leaks, and repeat the preliminary test until all visible leaks are corrected.

9. Gradually increase pressure in the system to not more than 1/2 of specified test pressure.

10. Thereafter increase pressure in steps of approximately 1/10 of specified test pressure, 
until required test pressure is reached.

11. Maintain pneumatic test pressure continuously for minimum 10 minutes and for such 
additional time as necessary to conduct a soap bubble examination for leakage.

12. Correct visible leakage and retest.

13. The piping system, exclusive of possible localized instances at pump or valve packing, 
shall show no visual evidence of leakage.
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14. Following pneumatic testing and final cleaning, thoroughly purge lines which are to carry 
flammable gases with nitrogen to assure no explosive mixtures will be present in the 
system during the filling process.

3.27 TESTING GRAVITY SEWERS

A. General

1. Gravity sewers, including those designed to operate under surcharged conditions, shall 
be air tested as specified hereafter and visually examined for leaks.

2. Plug all wyes, tees, stubs, and lateral connections with gasketed caps or plugs securely 
fastened or tied to withstand the internal test pressure.

3. Such plugs or caps shall be removable, and their removal shall provide a bell suitable for 
making a flexible jointed lateral connection or extension.

4. Furnish all necessary testing equipment and perform the tests in a manner satisfactory to 
the Engineer.

5. Arrange testing equipment to provide observable and accurate measurements of leakage 
under the specified conditions.

6. Do not test sections of constructed sanitary sewer for acceptance until all connections, 
manholes, and backfilling are completed between the stations to be tested.

B. Procedure - Air Testing

1. After all plugs are in-place and securely blocked, introduce air slowly into the pipe section 
to be tested until the internal air pressure reaches 4 pounds per square inch greater than 
the average back pressure of any groundwater that may submerge the pipe.

2. Allow a minimum of 2 minutes for the air temperature to stabilize.

3. Determine the height of the groundwater table at the time of the test.

4. Pipe and joints being air tested shall be considered satisfactory when tested at an 
average pressure of 3 pounds per square inch greater than the average back pressure of 
any groundwater that may submerge the pipe, and when:  Total rate of air loss from the 
section being tested does not exceed 2 cubic feet per minute, and the section of line 
does not lose air at a rate greater than 0.0030 cubic feet per minute per square foot of 
internal pipe surface.

5. Upon completion of an air test, open a bleeder valve to allow air to escape; do not 
remove plug until all air has been released.

6. Do not allow any persons to enter trench or structure containing piping that is pressurized 
during an air test.

3.28 FINAL CLEANING

A. Interim Cleaning

1. Prevent accumulation of weld rod, weld spatter, pipe cuttings and filings, gravel, cleaning 
rags, and other foreign material within piping sections during fabrication.

2. Examine piping to assure removal of these and other foreign objects prior to assembly 
and installation.
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B. Following assembly and testing, and prior to disinfection and final acceptance, flush pipelines 
(except as stated below) with water to remove accumulated construction debris and other foreign 
matter.

1. Plant process air, natural gas, chemical, and instrument air-lines shall be blown clean of 
loose debris with compressed air at 4,000 feet per minute. Do not flush these piping 
systems with water.  

2. Immediately after cleaning pipes, dry this piping with compressed air.

C. Flush until all foreign matter is removed from the pipeline.

D. Provide hoses, temporary pipes, ditches, and other items as required to properly dispose of 
flushing water without damage to adjacent properties.

E. Minimum Flushing Velocity:  2.5 fps

F. For large diameter pipe where it is impractical to flush the pipe at 2.5 fps velocity, clean the 
pipeline in-place from the inside by brushing and sweeping, then flush the line at a lower velocity.

G. Insert cone strainers in the flushing connections to attached equipment and leave in-place until 
cleaning has been accomplished.

H. Remove accumulated debris through drains 2 inches and larger or by removing spools and 
valves from piping.

3.29 DISINFECTION

A. Disinfect the following Piping Services before placing in service in accordance with AWWA C653:

1. Filtered Water (FW)

2. Potable Water (PW)

3. Sample Water (SP), off FW and PW systems only

3.30 PIPING SCHEDULE AND SPECIFICATIONS

A. Following are a Piping Schedule and Piping Specifications that detail the piping systems used in 
this contract.
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Piping Schedule

Service 
Legend

Service
Size 
Range, 
inches

Piping 
Specification

Test Pressure, 
psig

Test 
Type

Installation
Location, 
Inside/Outside

Notes

1W Potable Water ≤ 3 COP1 250 HS Exposed Inside

1W Potable Water > 4 CS1, DI1 250 HS
Exposed, 
Encased

Inside

1W Potable Water > 4 CS2, DI2 250 HS Buried Outside

3W
Non-potable 
Water

≤ 3 COP1 100 HS Exposed Inside

3W
Non-potable 
Water

≤ 3 COP2 100 HS Buried Outside

3W
Non-potable 
Water

> 4 CS1, DI1 100 HS Buried Outside

D Drain < 2 GAL2
Match Pipe 
Test Pressure

HS Exposed Inside

Pipe drains/flushing 
connections, manual air 
releases. Insulate between 
dissimilar metals. 

D Drain ≤ 2 PVC2 100 HS Exposed Inside

D Drain 3 CS1 100 HS Exposed Inside

D Drain > 4 PVC3 -- PN Buried
Outside, beyond 5 
feet of buildings

Test in accordance with 
Section 318, Uniform 
Plumbing Code

D Drain > 4 CISP -- --
Exposed, 
buried or 
encased

Inside, and within 5 
feet of buildings

Test in accordance with 
Section 318, Uniform 
Plumbing Code

D Drain 3 PVC5, CISP -- --
Buried or 
Encased

Outside

NG Natural Gas > 1 PE1 5 PN Buried Outside

Install and test natural gas 
piping in accordance with 
2012 International Fuel Gas 
Code.  Test for a minimum of 
½ hr per 500 cubic feet of pipe 
volume.

RAS
Return Activated 
Sludge

10 � 16 DI1 150 HS
Exposed, 
submerged, or 
encased

Inside
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Piping Schedule

Service 
Legend

Service
Size 
Range, 
inches

Piping 
Specification

Test Pressure, 
psig

Test 
Type

Installation
Location, 
Inside/Outside

Notes

RAS 
Return Activated 
Sludge

> 12 DI2 150 HS Buried Outside

SS Sanitary Sewer > 4 DI2 100 HS
Buried or 
Encased 

Outside

STM Storm Sewer <24 RCP 100 HS
Buired or 
Encased

Outside

WW
Influent 
Wastewater

24 PVC4 100 HS
Buried or 
Encased 

Outside
Influent wastewater sewer 
from headworks to anaerobic 
zones

V Vent 2 CS3 25 HS Exposed Inside Vents off RAS

V Vent 2 CS3 25 HS Exposed Outside Vents off RAS

WAS
Waste Activated 
Sludge

≤ 6 DI1 100 HS Exposed Inside

WAS/
SSC

Waste Activated 
Sludge and 
Secondary Scum

3 DI2 150 HS Buried Outside

WW Wastewater All Sizes DI2, CS2 100 HS Buried Outside
Wastewater pipe from 
anaerobic zones to existing 
secondary treatment basin

HS = Hydrostatic
PN = Pneumati
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PIPING SPECIFICATION
COP1

COPPER TUBING

TUBING  3� TYPE "L," COPPER HARD DRAWN ABOVE GROUND ASTM B88

FITTINGS  3" WROUGHT COPPER, SOLDER ENDS ASTM B75
ANSI B16.22

UNIONS  3" 150# CAST BRONZE, SOLDER ENDS ASTM B62

GASKETS 1/8" THICK EPDM, FULL FACE 50-60 
DUROMETER

BOLTING GALVANIZED OR CAD PLATED ASTM A307
GR A

LINING NONE

COATING, 
EXPOSED

PER SECTION 09 90 00

Notes:
1. Use lead free solder; ASTM B32
2. Use threaded adaptors for valves >½� use brass compression type fittings

PIPING SPECIFICATION
COP2

COPPER TUBING

TUBING  3� TYPE "K," COPPER HARD DRAWN BELOW 
GROUND

ASTM B88

FITTINGS  3" WROUGHT COPPER, SOLDER ENDS ASTM B75
ANSI B16.22

LINING NONE

COATING, BURIED 
OR ENCASED

TAPE WRAP BURIED PIPING

Note: 
1. Use lead free solder; ASTM B32
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PIPING SPECIFICATION
CS1

CARBON STEEL - EXPOSED

PIPE < 10" SCH 40 CARBON, GRADE B, ERW OR 
SEAMLESS

ASTM A53 or
ASTM A106

PIPE > 10" 1/4" MIN. THICKNESS OR

3/8� MIN. THICKNESS

AWWA C200 OR

ASTM A53, GRADE B

FITTINGS  2" 2,000# FORGED CARBON STEEL, SOCKET 
WELD OR TAPER THREADED 

ASTM A105
ANSI B16.1
ANSI B.1.20.1

FITTINGS > 2" BUTT WELDED, GROOVED END OR FLANGED ASTM A234
GRADE WPB
ANSI B16.9
AWWA C208

FLANGES > 2" STEEL, SLIP ON, RING OR HUB TYPE.  
FLANGE CLASS (B OR D) PRESSURE RATING 
SHALL MEET OR EXCEED HYDROSTATIC 
TEST PRESSURE SHOWN IN PIPE SCHEDULE.

AWWA C207

COUPLINGS SLEEVE TYPE; FOR AIR DISCHARGE PIPE: 
VICTAULIC (SEE NOTE)

GASKETS 1/8" THICK, VITON, FULL FACE EXCEPT FOR 
NATURAL AND DIGESTER GAS: NEOPRENE; 
AND STEAM: SPIRAL WOUND, TYPE 304 SS 
WITH NONASBESTOS FILLER, FLEXITALIC 
STYLE CGD

50-60 DUROMETER

BOLTING GALVANIZED OR CAD-PLATED ASTM A307
GR B

UNIONS  2" 3,000# FORGED CARBON STEEL, SOCKET 
WELD, STEEL SEATS

ASTM A105

BRANCH 

CONNECTIONS  2"

2,000# WOG, FORGED CARBON STEEL, 
WELDED, SOCKET WELDED OUTLET

ASTM A105
GRADE II 

BRANCH 
CONNECTIONS > 2"

STD. WEIGHT, FORGED STEEL, WELDING 
BRANCH FITTINGS

ASTM A105
GRADE II or AWWA 
C208
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PIPING SPECIFICATION
CS1

CARBON STEEL - EXPOSED

LINING > 3�
Except Piping Service 
BWS & BWW

LINING < 3� 
AND ALL SIZES OF 
BWS & BWW 
SERVICES.

CEMENT MORTAR

MODIFIED POLYAMINE EPOXY - SUITABLE 
FOR POTABLE WATER SERVICE and PIPES 
SMALLER THAN 4� (TNEMEC SERIES 22 or 
FC22) TOTAL DFT ≥40 MILS (See Section 09 90 
00)

AWWA C205

AWWA C210

NSF certified per 
ANSI/NSF Std 61

COATING PER SECTION 09 90 00

Notes:
1. Gaskets on all blower discharge piping shall be Victaulic Type L (Silicone, Temperature 

Range -30°F to 350°F)
2. No lining for air or gas service
3. Provide dielectric insulating flanges between dissimilar metals
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PIPING SPECIFICATION
CS2

CARBON STEEL � BURIED

PIPE < 10" SCH 40 CARBON, GRADE B, ERW OR 
SEAMLESS

ASTM A53 or
ASTM A106

PIPE > 10" 1/4" MIN. THICKNESS OR

3/8� MIN. THICKNESS

ASTM A139 GRADE 
C OR

ASTM A53, GRADE 
B

FITTINGS BUTT WELDED AWWA C208

COUPLINGS SLEEVE TYPE; FOR AIR DISCHARGE PIPE: 
VICTAULIC (SEE NOTE)

GASKETS 1/8" THICK, EPDM, FULL FACE EXCEPT FOR 
NATURAL AND DIGESTER GAS: NEOPRENE; 
AND STEAM: SPIRAL WOUND, TYPE 304 SS 
WITH NONASBESTOS FILLER, FLEXITALIC 
STYLE CGD

50-60 DUROMETER

BOLTING GALVANIZED OR CAD-PLATED ASTM A307
GR B

JOINTS BUTT-WELDED OR DOUBLE LAP-WELDED AWWA C200
AWWA C206

LINING > 3�

LINING < 3� and 

AND ALL SIZES OF 
BWS & BWW 
SERVICES.

CEMENT MORTAR

MODIFIED POLYAMINE EPOXY � SUITABLE 
FOR POTABLE SERVICE TOTAL DFT 20 MILS 
(TNEMEC SERIES FC22)

MODIFIED POLYAMINE EPOXY - SUITABLE 
FOR POTABLE SEVICE TOTAL DFT >20 MILS 
(TNEMEC SERIES 22 or FC22)

AWWA C205

AWWA C210
NSF Std. 61

AWWA C210
NSF Std. 61

COATING, BURIED 
OR ENCASED

POLYURETHANE PER SECTION 09 90 00 AWWA C222

Notes:
1. No lining for air or gas service
2. Gaskets on all blower discharge piping shall be Victaulic Type L (Silicone, Temperature 

Range -30°F to 350°F)
3. See test pressure in piping schedule for pressure requirements.
4. Provide dielectric insulating flanges between dissimilar metals
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PIPING SPECIFICATION
CS3

CARBON STEEL (DRAIN SERVICE)

PIPE  3" SCH 40 CARBON, GRADE B, ERW OR 
SEAMLESS

ASTM A53 or
ASTM A106

FITTINGS  3" CAST IRON, THREADED DRAINAGE FITTINGS, 
GALVANIZED

ASTM A126
ANSI B16.12

LINING NONE

COATINGS:
   EXPOSED
   BURIED OR 
   ENCASED

PER SECTION 09 90 00
TAPE WRAP 80 MILS AWWA C214
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PIPING SPECIFICATION
DI1

DUCTILE IRON-ABOVE GROUND

PIPE CENTRIFUGALLY CAST DUCTILE IRON AWWA C151 or ANSI 
21.51

FITTINGS GRAY OR DUCTILE IRON 150 PSI MIN. EXCEPT 
1W 250 PSI MIN.

GROOVED ENDS-RIGID

FLANGED-125 POUND ANSI STANDARD

AWWA C110, C153
ANSI B16.1

AWWA C606

AWWA C110

FLANGES DUCTILE IRON-250 PSI WORKING PRESSURE, 
125 POUND ANSI
GROOVED END PIPE ADAPTER-MALLEABLE OR 
DUCTILE IRON

ANSI A21.15
AWWA C115
ASTM A47
ASTM A536

COUPLINGS GROOVED ENDS PIPE COUPLINGS-RIGID VICTAULIC STYLE 31 
OR GUSTIN-BACON

BOLTING GALV. OR CAD PLATED CARBON STEEL ASTM A307 GR B

GASKETS GROOVED END-FLUSH SEAL TYPE
FLANGE GASKETS 1/8" THICK FULL FACE, 50-60 
DUROMETER
EXCEPT FOR NATURAL GAS USE FULL FACE 1/8"

ASTM D200
AWWA C606
VITON
GARLOCK 7797, OR 
EQUAL

LINING CEMENT-MORTAR LINING 

EXCEPT FOR DS, GR, and SSC SERVICES WHICH 
REQUIRE GLASS LINING

AWWA C104

ASTM B1000-21

COATINGS:
   ENCASED
   EXPOSED

1 MIL ASPHALTIC COATING
PER SECTION 09 90 00

AWWA C151

Notes:
1. Use care not to damage cement lining
2. Provide dielectric insulating flanges between dissimilar metals
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PIPING SPECIFICATION
DI2

DUCTILE IRON-BELOW GROUND

PIPE CENTRIFUGALLY CAST DUCTILE IRON
150 PSI MIN WORKING PRESSURE, 235 PSI 
SURGE

AWWA C151 or or 
ANSI 21.51

JOINTS PUSH-ON, BELL AND SPIGOT, UNRESTRAINED -  
AMERICAN CAST IRON PIPE, FASTITE; US PIPE 
TYTON, OR EQUAL
PUSH-ON, BELL AND SPIGOT, RESTRAINED - 
PROPRIETARY RESTRAINED; CLOW, SUPER-
LOCK; AMERICAN CAST IRON PIPE; FLEX-RING 
OR LOK-RING; US PIPE TR FLEX, OR EQUAL
OR
EBAA IRON, INC. SERIES 1700, UNI-FLANGE 
SERIES 1450, OR EQUAL

AWWA C151, C111

FITTINGS DUCTILE IRON 250 PSI MIN.
MECHANICAL JOINTS, RESTRAINED
EBAA IRON, INC. MEGALUG SERIES 1100 OR 
EQUAL
OR
PROPRIETARY RESTRAINED; CLOW, SUPER-
LOCK; AMERICAN CAST IRON PIPE; FLEX-RING 
OR LOK-RING; US PIPE TR FLEX, OR EQUAL

AWWA C110, C153
AWWA C110, C111 
and C153
AWWA C110

COUPLINGS SLEEVE TYPE

BOLTING GALVANIZED OR CAD PLATED CARBON STEEL ASTM A307 GR B

GASKETS RUBBER
EXCEPT FOR NATURAL GAS USE NEOPRENE

ANSI A21.11
AWWA C111

LINING CEMENT-MORTAR LINING AWWA C104

ASTM B1000-21

COATING 1 MIL ASPHALTIC COATING
ENCASE BURIED PIPE AND FITTINGS WITH 
POLYETHYLENE FILM

AWWA C151

Notes:
1. Use care to not damage cement lining.
2. See test pressure in piping schedule for pressure requirements.
3. Provide dielectric insulating flanges between dissimilar metals
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PIPING SPECIFICATION
GAL2

GALVANIZED STEEL

PIPING < 1½" SCH. 80 CARBON STEEL, GALVANIZED ASTM A53
TYPE E or S,
GRADE A or B

FITTINGS < 1½" 
AND BRANCH 
CONNECTIONS

CLASS 300 MALLEABLE IRON, GALVANIZED, 
SCREWED

ASTM A197

FLANGES CLASS 300 FORGED STEEL, GALVANIZED FLAT 
FACE, SCREWED

ASTM A105

UNIONS < 1½" CLASS 300 MALLEABLE IRON, GALVANIZED, 
SCREWED, BRASS SEATS

ASTM A197

NIPPLES < 1½" SCH. 80 CARBON STEEL, GALVANIZED, 
THREADED ENDS

ASTM A106
GR B

PLUGS < 1½" CLASS 300 MALLEABLE IRON, GALVANIZED, 
SCREWED, SQ. HD.

ASTM A197

GASKETS FULL FACE, EPDM, 1/8" THICK 50-60 DUROMETER

BOLTING GALVANIZED OR CAD-PLATED ASTM A307, GR A

LINING NONE

COATING, 
EXPOSED PER SECTION 09 90 00

Notes:
1. Contractor shall have a licensed plumber confirm the piping system pressure capacity 

indicated in the Piping Schedule.
2. Contractor shall insulate.
3. Screwed connections: made by wrapping male thread with Teflon tape.
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PIPING SPECIFICATION
PE1

POLYETHYLENE PLASTIC PIPE AND TUBING FOR NATURAL GAS

PIPE AND TUBING POLYETHYLENE GRADE PE2406 OR PE2708.
MINIMUM CELL CLASSIFICATION 234373E.

ASTM D2513
ASTM D3350

FITTINGS SOCKET TYPE
BUTT FUSION
ELECTROFUSION 

ASTM D2683
ASTM D3261
ASTM F1055

Notes:
1. Install and test natural gas piping in accordance with the 2006 International Fuel Gas Code 

and manufacturer�s written instructions.
2. Connections to metallic pipe meeting ASTM D 2513, ASTM F 1973, or ASTM F 2509.
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PIPING SPECIFICATION
PVC1

POLYVINYL CHLORIDE

PIPE < 12" SCH. 40 PVC ASTM D1784

FITTINGS  12" SCH. 40 PVC, SOLVENT WELD ASTM D2466

GASKETS FULL FACE
TFE BONDED EPDM

ASTM D2466

FLANGES  12� 150# PVC SOCKET TYPE SCH  40 ASTM D2466

UNIONS ½" � 1½" SCH. 40 PVC, SOCKET TYPE ASTM D2466

NIPPLES ½" � 1½" SCH. 40 PVC, MOLDED, THREADED ENDS ASTM D2464

PLUGS ½" - 1½" SCH. 40 PVC, SCREWED 50-60
DUROMETER

BOLTING GALVANIZED OR CAD-PLATED ASTM A307
GR A

LINING NONE

COATINGS: 
   EXPOSED
   BURIED OR
   ENCASED

PER SECTION 09 90 00
NONE

Notes:
1. Socket type connections: made using solvent welding cement ASTM D2564.
2. Piping, fittings, etc. Schedule 40 unless noted otherwise on the Drawings
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PIPING SPECIFICATION
PVC2

POLYVINYL CHLORIDE

PIPE < 12" SCH. 80 PVC ASTM D1785

FITTINGS  12" SCH. 80 PVC, SOLVENT WELD ASTM D2467

GASKETS FULL FACE
VITON

50-60
DUROMETER

FLANGES  12� 150# PVC SOCKET TYPE SCH  80 ASTM D2467

UNIONS ½" � 1½" SCH. 80 PVC, SOCKET TYPE ASTM D2467

NIPPLES ½" � 1½" SCH. 80 PVC, MOLDED, THREADED ENDS ASTM D2467

PLUGS ½" - 1½" SCH. 80 PVC, SCREWED ASTM D2464

BOLTING GALVANIZED OR CAD-PLATED ASTM A307, GR A

LINING NONE

COATINGS: 
   EXPOSED
   BURIED OR
   ENCASED

PER SECTION 09 90 00

NONE

Notes:
1. Socket type connections: made using solvent welding cement ASTM D2564.
2. Piping, fittings, etc. Schedule 80 unless noted otherwise on the Drawings

PIPING SPECIFICATION
PVC3

POLYVINYL CHLORIDE

PIPE: 4�-12�" PVC SDR 35 ASTM D3034

JOINING: 4�-12� PUSH-ON WITH NITRILE GASKET ASTM F477
ASTM D3212

FITTINGS: 4�-12� PVC, ENDS TO MATCH PIPE ASTM D3034

LINING NONE

COATINGS NONE
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PIPING SPECIFICATION
PVC4

POLYVINYL CHLORIDE

PIPE: 4�- 36�" PVC SDR 35 ASTM D3034, TYPE 
PSM

JOINING: 4�- 36� PUSH-ON BELL AND SPIGOT WITH NEOPRENE 
GASKET

ASTM D3212
ASTM D1689 

FITTINGS: 4�- 36� PVC, ENDS TO MATCH PIPE ASTM D3034

LINING NONE

COATINGS NONE

PIPING SPECIFICATION
PVC5

POLYVINYL CHLORIDE DWV

PIPE  18" SCH. 40 PVC ASTM D1784

FITTINGS  18" PVC DWV, THREADED OR SOLVENT WELD ASTM D2665, 
D3311

FLANGES  18" NA

UNIONS ½" -1½" PVC DWV, THREADED OR SOLVENT WELD ASTM D2665, 
D3311

NIPPLES ½" - 1½" PVC DWV, THREADED OR SOLVENT WELD ASTM 2665, D3311

PLUGS ½" - 1½" PVC DWV, THREADED OR SOLVENT WELD ASTM 2665, D3311

GASKETS NONE

BOLTING NONE

LINING NONE

COATING, 
EXPOSED

NONE

COATING, BURIED 
OR ENCASED

NONE

Notes:
1. Screwed connections: made by wrapping male thread with Teflon tape.
2. Socket type connections: made using solvent welding cement ASTM D2564.
3. Piping, fittings, etc. PVC DWV unless noted otherwise on the Drawings.
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PIPING SPECIFICATION
RCP

REINFORCED CONCRETE PIPE

PIPE 12-96" RCP ASTM C76

JOINTS BELL AND SPIGOT

GASKETS ELASTOMERIC RUBBER RING ASTM C443

END OF SECTION
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SECTION 40 05 59

HYDRAULIC GATES

PART 1 GENERAL

1.01 SCOPE OF WORK

A. The Contractor shall furnish, install, start-up and test stainless steel slide gates complete with 
frames, operators and including all ancillary items and equipment as shown on the Drawings and 
as specified herein to provide a fully functioning system.  

1.02 SUBMITTALS

A. Provide submittals in accordance with Section 01 33 00 and Section 11 00 00.  The following 
additional submittals shall be provided in accordance with Section 01 33 00:  

1. Manufacturer data including design calculations confirming compliance with AWWA C560 
or C561, leak and pressure rating, and torque required to use operators manually.

1.03 REFERENCES

A. Industry standard references including but not limited to those listed shall be noted, as applicable, 
in this specification and shall be considered a part of this specification.  In case of conflict 
between the requirements of this Section and those of the listed documents, the requirements of 
this Section shall prevail.

1. ASTM A240 - Standard Specification for Chromium and Chromium-Nickel Stainless 
Steel, and Strip for Pressure Vessels and for General Applications

2. ASTM A276 - Standard Specification for Stainless Steel Bars and Shapes

3. ASTM D4020 - Standard Specification for Ultra-High-Molecular-Weight Polyethylene 
Molding and Extrusion Materials

4. ASTM F593 - Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and 
Studs

5. ASTM F594 - Standard Specification for Stainless Steel Nuts

6. AWWA C561 - Fabricated Stainless Steel Slide Gates

1.04 QUALITY ASSURANCE

A. Manufacturer�s Experience:  Manufacturer shall be one who has been regularly engaged in the 
business specified herein for at least 5 years.  The equipment and all ancillary components shall 
be designed, supplied and warranted as a unit item by a single manufacturer or vendor.

B. Warranty:  As specified in Section 11 00 00.

1.05 EQUIPMENT SCHEDULE 

A. The equipment described in this specification shall conform to the requirements as indicated in 
the Slide Gate Schedule at the end of this Section.
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1.06 SERVICE CONDITIONS 

A. Fluid temperature is expected to range from 35 to 75 degrees Fahrenheit.

B. The equipment will be installed indoors and outdoors at a wastewater treatment plant in Superior, 
Colorado. All equipment furnished under this Section shall be suitable for outdoor installation.

PART 2 PRODUCTS

2.01 ACCEPTABLE PRODUCTS 

A. Acceptable manufacturers for the stainless steel slide gates include Fontaine/ Rodney Hunt, 
Golden Harvest, Whipps Inc., or Engineer-approved equal.  

2.02 MATERIALS FOR STAINLESS STEEL SLIDE GATES

Part Material

Frame, retainers, guides, slide, yoke, 
stem guides, wall thimble

Stainless steel type 304L, ASTM A240; ASTM A276; 
or pipe material when connecting to a pipe

Stem, stem couplings Stainless steel type 304, ASTM A276;

Lift nuts Bronze, ASTM B584

Seat/seals and facing
Ultra-High Molecular Weight Polyethylene, ASTM 
D4020

Bottom closure seal or disc seal Neoprene, polyethylene, or UHMW-PE, ASTM D4020 

Fasteners and anchor bolts
Stainless steel type 304, ASTM F593 and F594, alloy 
group 1 or group 2; or ASTM A276

Pedestals and wall brackets Stainless steel type 304, ASTM A276

Operator housing
Stainless steel type 304, ASTM A276, ASTM A312, or 
ASTM A376

2.03 PERFORMANCE REQUIREMENTS

A. Stainless steel slide gates must meet the performance requirements of AWWA C561 latest 
revision.  The gate must allow leakage of no more than 0.05 gallons per minute per perimeter foot 
in seating and unseating conditions.  

B. Gates shall be designed to withstand the design head listed in the Slide Gate Schedule.

2.04 GENERAL 

A. Gates shall meet the design requirements of AWWA C561 except as otherwise specified.  Gates 
shall be of the heavy-duty type.

B. Frame and Guide Rails

1. The frame assembly, including the guide members, invert member and yoke members, 
shall be constructed of formed stainless steel plate with a minimum thickness of 1/4-inch.

2. Frame design shall allow for embedded mounting, mounting directly to a wall with 
stainless steel anchor bolts and grout, or mounting to a wall thimble with stainless steel 
mounting studs and a mastic gasket material.  Mounting style shall be as listed in the 
Slide Gate Schedule.
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3. The structural portion of the frame that incorporates the seat/seals shall be formed into a 
one-piece shape for rigidity.  

4. The frame shall extend to accommodate the entire height of the slide when the slide is in 
the fully closed or fully opened position.  On self-contained gates, a stainless-steel yoke 
shall be provided across the top of the frame.  The yoke shall be formed by two structural 
members affixed to the top of the side frame members to provide a one-piece rigid 
assembly.  The yoke shall be designed to allow removal of the slide.

5. A rigid stainless steel invert member shall be provided across the bottom of the opening.  
The invert member shall be of the flushbottom type on upward opening gates.

6. A rigid stainless steel top seal member shall be provided across the top of the opening on 
gates designed to cover submerged openings.

7. Guide rails shall be of such length as to retain at least 1/2 of the vertical height of the 
slide when it is in the fully opened position.

8. Guide rails shall have an accurately formed groove running the full length to receive the 
slide tongue. 

C. Slide

1. The slide and reinforcing stiffeners shall be constructed of stainless steel plate.  All 
structural components shall have a minimum thickness of 1/4-inch.  Gates to be 
reinforced by horizontal stiffeners weld to side vertical stiffeners. 

2. The slide shall not deflect more than 1/360 of the span or 1/16 inch, whichever is smaller, 
under the maximum design head.  

3. When the width of the gate opening multiplied by the maximum design head is 80 square 
feet or greater, the portion of the slide that engages the guide groove shall be of a �thick 
edge� design.  The thick edge portion of the slide shall have a minimum thickness of 3 
inches.

4. Reinforcing stiffeners shall be welded to the slide and mounted horizontally. Vertical 
stiffeners shall be welded on the horizontal stiffeners for additional reinforcement.

5. The stem connector shall be constructed of two angles or plates.  The stem connector 
shall be welded to the slide.  A minimum of two bolts shall connect the stem to the stem 
connector.

D. Seals

1. All gates shall be provided with a self-adjusting UHMWPE seal system to restrict leakage 
in accordance with the requirements listed in this specification.

2. All gates shall be equipped with UHMW polyethylene seat/seals to restrict leakage and to 
prevent metal to metal contact between the frame and slide.

3. The seat/seals shall extend to accommodate at least 1.5 times the height of the slide 
when the slide is in the fully closed or fully opened position.

4. All upward opening gates shall be provided with a resilient seal to seal the bottom portion 
of the gate. The seal shall be attached to the invert member or the bottom of the slide 
and it shall be held in place with stainless steel attachment hardware.

5. The seal system shall be durable and shall be designed to accommodate high velocities 
and frequent cycling without loosening or suffering damage.
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6. All seals must be bolted or otherwise mechanically fastened to the frame or slide. 
Arrangement with seals that are force fit or held in place with adhesives are 
unacceptable.

7. The seals shall be mounted so as not to obstruct the water way opening.

8. The seal system shall have been factory tested to confirm negligible wear (less than 
0.01�) and proper sealing. The factory testing shall consist of an accelerated wear test 
comprised of a minimum of 25,000 open-close cycles using a well-agitated sand/water 
mixture to simulate fluidized grit.

9. The sealing system shall seal in any position of the slide and let the water flow only 
through the intended gate opening.  The seals shall meet the specified leakage rate in 
both seating and unseating conditions as specified herein.

E. Stems, Stem Couplings, and Stem Guides

1. Stem, stem couplings, and stem guides shall be provided in accordance with AWWA 
C561.

2. Unless otherwise specified, gates shall have single rising stems.

3. A threaded operating stem shall be utilized to connect the operating mechanism to the 
slide.  On rising stem gates, the threaded portion shall engage the operating lift nut in the 
manual operator. On non-rising stem gates, the threaded portion shall engage the thrust 
nut on the slide.

4. The stem shall have a minimum diameter of 1-1/2 inches.

5. The stem shall be constructed of solid stainless steel bar for the entire length, the metal 
having a tensile strength of not less than 75,000 psi for stems that are 3 inches or less in 
diameter.  Stems that are in excess of 3 inches in diameter shall have a tensile strength 
of 75,000 psi.

6. The stem shall be threaded to allow full travel of the slide unless the travel distance is 
otherwise shown on the Drawings.

7. Maximum L/R ratio for the unsupported part of the stem shall not exceed 200.

8. In compression, the stem shall be designed for a critical buckling load caused by a 40 lb 
effort on the handwheel with a safety factor of 2 using the Euler column formula.

9. The stem shall be designed to withstand the tension load caused by the application of a 
40 lb effort on the handwheel without exceeding 1/5 of the ultimate tensile strength of the 
stem material.

10. The threaded portion of the stem shall have machine cut or rolled threads of the full depth 
Acme type with a 16 microinch finish or better.

11. Stems of more than one section shall be joined by stainless steel couplings.  The 
coupling shall be bolted to the stems.

12. Stems on manually operated gates shall be provided with adjustable stop collars to 
prevent over closing of the slide.

13. Stem guide shall be provided when necessary to ensure that the maximum L/R ratio for 
the unsupported part of the stem is 200 or less.

14. Stem guide brackets shall be fabricated of stainless steel and shall be outfitted with 
UHMW or bronze bushings.

15. Stem guides shall be adjustable in two directions.
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F. Wall Thimbles

1. Wall thimbles shall be provided when shown on the Drawings.

2. The wall thimble depth shall be equal to the thickness of the concrete wall in which the 
thimble is to be mounted.  

3. Wall thimbles shall be fabricated stainless steel construction, or pipe material when 
connecting to a pipe, of adequate section to withstand all operational and reasonable 
installation stresses.

4. Wall thimbles shall be constructed of 1/4-inch minimum thickness stainless steel and the 
front face shall have a minimum thickness of 1/4�inch.  

5. The fabrication process shall ensure that the wall thimble is square and plumb and the 
front face is sufficient flat to provide a proper mounting surface for the gate frame.

6. The face of the wall thimble shall only be machined if recommended by the gate 
manufacturer. If the wall thimble is to be machined, the front face shall have a minimum 
thickness of 1/4-inch after machining.  

7. A water stop shall be welded around the periphery of the thimble. Wall thimbles shall be 
designed to allow thorough and uniform concrete placement during installation.  

8. Studs and nuts shall be stainless steel.

9. A suitable gasket or mastic shall be provided to seal between the gate frame and the wall 
thimble.

10. Wall thimbles shall be provided with all gates except those to be mounted on pipe flanges 
or those to be attached to concrete headwalls with anchor bolts, as shown on the 
Drawings.  

11. There shall be an integral water stop around the periphery of the thimble.

12. The front flange of the thimble shall be machined, drilled, and tapped to receive the slide 
gate attaching studs.  Thimble bolt pattern shall match gate bolt pattern.  

13. The vertical centerline shall be shown by permanent marks at the top and bottom of the 
machined face with the word �top� marked near the top center of the thimble opening.

G. Wall Brackets

1. Fabricated stainless steel, mounted as shown in the Drawings.

2. Brackets shall be of sufficient size and strength to support the lift and adequately transmit 
to the structure the forces generated without sustaining damage to the structure, bracket, 
and gate assembly.

3. Brackets shall have slotted holes of proper adjustment to orient the lift and stem to the 
gate.  

H. Flange Mount

1. Provide circular flange with 125 lb standard mounting for direct connection to pipe as 
shown on the Drawings.

I. Stem Covers

1. Operators shall be equipped with fracture-resistant clear butyrate or lexan plastic stem 
covers with condensation vent.



SMD1 ROCK CREEK WWTF HYDRAULIC GATES
ANAEROBIC ZONES EXPANSION 40 05 59 - 6

2. Provide with OPEN/CLOSED designators with 1-inch graduations on clear mylar 
pressure sensitive, adhesive tape, suitable for outdoor application.

3. The top of the stem cover shall be closed.

4. The bottom end of the stem cover shall be mounted in a housing or adapter for easy field 
mounting.

2.05 GATE OPERATORS

A. Sealed, ball thrust, roller, or needle bearing type and equipped with bronze lift nut, internally 
threaded with Acme threads.

B. The manual effort for any operator shall not exceed 40 foot-pounds.

C. Type 1, Handwheel operated as shown on the Drawings

1. Unless otherwise shown on the Drawings, gates shall be operated by a manual 
handwheel.  The operator shall be mounted on the yoke of self contained gates or on the 
pedestal of non-self contained gates.

2. The gate manufacturer shall select the proper gear ratio to ensure that the gate can be 
operated with no more than a 40 lb effort when the gate is in the closed position and 
experiencing the maximum operating head.

3. An arrow with the word "OPEN" shall be permanently attached or cast onto the operator 
to indicate the direction or rotation to open the gate.

4. Handwheel operators shall be fully enclosed.

a. Handwheel operators shall be provided with a threaded cast bronze lift nut to 
engage the operating stem.  

b. Handwheel operators shall be equipped with roller bearings above and below the 
operating nut.  

c. Positive mechanical seals shall be provided above and below the operating nut 
to exclude moisture and dirt and prevent leakage of lubricant out of the hoist.

d. The handwheel shall be removable and shall have a minimum diameter of 15 
inches.

5. An extended operator system utilizing chain and sprockets shall be furnished by the 
manufacturer when the centerline of the handwheel, on a non-geared operator, is located 
over 48-in above the operating floor.  Chain wheels are not acceptable.

a. A removable stainless steel or aluminum cover shall be provided to enclose 
chain and sprockets.  

b. The extended operator system shall lower the centerline of the pinion shaft to 
36-in above the operating floor.  

c. A handwheel may be utilized in conjunction with a gearbox in lieu of the extended 
operator system if the centerline of the pinion shaft is 60-in or less above the 
operating floor.

6. Pedestals shall be constructed of stainless steel.

a. The pedestal height shall be such that the handwheel is located approximately 
36-in above the operating floor.



SMD1 ROCK CREEK WWTF HYDRAULIC GATES
ANAEROBIC ZONES EXPANSION 40 05 59 - 7

b. Wall brackets shall be used to support floor stands where shown on the 
Drawings and shall be constructed of stainless steel.  Wall mounted pedestal 
designs shall also be acceptable.

c. Wall brackets shall be reinforced to withstand in compression at least two times 
the rated output of the operator with a 40 lb effort on the handwheel.

d. The design and detail of the brackets and anchor bolts shall be provided by the 
gate manufacturer and shall be approved by the Engineer.  The gate 
manufacturer shall supply the bracket, anchor bolts and accessories as part of 
the gate assembly.

2.06 APPURTENANCES

A. Lifting Lugs:  For equipment assemblies and components weighing over 100 pounds.

B. Anchor Bolts:  Sized by equipment manufacturer, minimum diameter of 1/2-inch. 

2.07 SPARE PARTS AND SPECIAL TOOLS

A. The following spare parts shall be provided for the equipment specified in this Section.  Spare 
parts shall be tagged and stored as specified in Section 11 00 00.

1. 1 � limit nut for each size of gate stem

2. 1 � bronze lift nut for each size of gate stem

3. 1 � complete set of special tools required to maintain or dismantle

PART 3 EXECUTION

3.01 GENERAL

A. Accurately place anchor bolts using templates furnished by the manufacturer.

B. Lubricate before operating as per manufacturer�s recommendations.

C. The gate assemblies shall be installed in a true vertical plane, square and plumb.

D. Field mount operators after installing gates.

E. Brace thimbles internally during concrete placement.

F. Fill the void in between the gate frame and the wall with non-shrink grout as shown on the 
installation drawing and in accordance with the manufacturer�s recommendations.

G. Add a mastic gasket between the gate frame and wall thimble in accordance with the 
manufacturer�s recommendations.

H. Gates to be installed on a 1 inch grout cushion in accordance with recommendations of the gate 
supplier. 
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3.02 INSTALLATION AND FIELD TESTING

A. After completion of the installation and manufacturer�s certification, the equipment shall be field 
tested to demonstrate compliance with the requirements specified.  Installation, start-up and 
testing shall be conducted in accordance with Section 01 91 13 and Section 11 00 00.

B. Each gate shall be cycled to confirm that they operate without binding, scraping, or distorting.  
The effort to open and close manual operators shall be measured, and shall not exceed the 
maximum operating effort specified above.  Electric motor actuators shall function smoothly and 
without interruption.  Each gate shall be water tested by the Contractor as specified herein to 
confirm that leakage does not exceed the specified allowable leakage.

C. Functional Tests:  Each gate for two complete open and close cycles.

D. Performance (Leakage) Test for Each Gate

1. Each gate.

2. Under actual or Engineer-approved simulated operating conditions.

3. For a continuous 3-hour time period without malfunction or surpassing leakage standards 
called for in specification.

4. Adjust, realign, or modify units and retest if necessary.

3.03 FIELD SERVICE

A. Provide the service of a qualified representative for a minimum of one (1) trip and one (1) day to 
advise and supervise installation of at least two (2) gates. 

B. Provide the service of a qualified representative for one (1) trip and one (1) day for installation 
inspection, performance testing, and start-up supervision/certification.

3.04 TRAINING

A. Training shall be conducted in accordance with Section 01 79 00 and Section 11 00 00.  Training 
shall consist of a minimum of two 2-hour sessions addressing the theory of operation, testing, 
troubleshooting, and maintenance of the equipment.
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SLIDE GATE SCHEDULE

Design Head from 
Invert of Gate

Mounting Type 

Tag
Size 

(W x H), 
inches

Nominal 
Gate 

Height, 
inches

Gate 
Material Seating, 

feet
Unseating, 

feet

Open 
Channel 
Closure? 

(Y/N)

Actuator 
Type

Opening 
Direction

Invert
Sides 
& Top

Stem Type 
(Rising, 

Non-
Rising)

P&ID Drawing

SG 2101 24 x 24 24 304 SS 4.45 4.45 Y MHW Upward FE FE R P-2100 M-2100

SG 2102 24 x 24 24 304 SS 0.45 0.45 Y MHW Downward FE FE R P-2100 M-2100

SG 2201 24 x 24 24 304 SS 4.45 4.45 Y MHW Upward FE FE R P-2100 M-2100

SG 2202 24 X 24 24 304 SS 0.45 0.45 Y MHW Downward FE FE R P-2100 M-2100

Notes:
MHW = manual hand wheel
MotorHW = motorized hand wheel
FOW = face of wall
FE = frame embedded
ON = operating nut
NR = non-rising
R = rising

END OF SECTION
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SECTION 46 41 23

SUBMERSIBLE MIXERS

PART 1 GENERAL

1.01 SCOPE OF WORK

A. Furnish, install and test submersible mixers for mixing mixed liquor including all ancillary items 
and equipment as shown in the Drawings and as specified herein to provide a fully functioning 
system.

1.02 SUBMITTALS

A. Provide submittals in accordance with Section 01 33 00 and Section 11 00 00. The following 
additional submittals shall be provided in accordance with Section 01 33 00:

1. Mixer mount system drawings. 

2. Mixer hoist drawings.

1.03 REFERENCES

A.  This section contains references to the following documents.  They are a part of this section as 
specified and modified.  In case of conflict between the requirements of this section and those of 
the listed documents, the requirements of this section shall prevail.

Reference Title

ASTM A48/A48M-03 Standard Specification for Gray Iron Castings

ASTM A276-04 Standard Specification for Stainless Steel Bars and Shapes

ANSI/AGMA 2001 Load Ratings and Fatigue Lift for Ball Bearings

A304-02 Standard Specification for Carbon and Alloy Steel Bars 
Subject to End-Quench Hardenability Requirements

NEMA MG1-2003 Motors and Generators

ISS Type 304 Stainless Steel Standard Wrought Steels Pocketbook, Relavant Section

ISS Type 316 Stainless Steel Standard Wrought Steels Pocketbook, Relavant Section

ISS Type 420 Stainless Steel Standard Wrought Steels Pocketbook, Relavant Section

1.04 QUALITY ASSURANCE

A. Manufacturer�s Experience: Manufacturer shall be one who has been regularly engaged in the 
business specified herein for at least 5 years.  The equipment and all ancillary shall be designed, 
supplied and warranted as a unit item by a single manufacturer or vendor.

B. Warranty: As specified in Section 11 00 00.
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1.05 EQUIPMENT SCHEDULE

Item Location Equipment number

Submersible Mixer Anaerobic Zone 1 MXR 2110

Submersible Mixer Anaerobic Zone 1 MXR 2120

Submersible Mixer Anaerobic Zone 2 MXR 2210

Submersible Mixer Anaerobic Zone 2 MXR 2220

1.06 SERVICE CONDITIONS

A. Fluid temperature is expected to range from 35 to 75 degrees Fahrenheit.

B. The equipment will be installed outdoors at a wastewater treatment plant in Superior, Colorado at 
an elevation of approximately 5,300 feet above mean sea level.

C. The equipment to be provided under this section shall be suitable for continuous (24 hour per 
day) outdoor operation submerged in mixed liquor in sludge, anaerobic, anoxic, and swing zone 
basins at a wastewater treatment plant.  The pH of the sewage may vary from 5.0 to 9.0.  The 
suspended solids concentration may vary from 800 to 8,000 milligrams per liter.  

PART 2 PRODUCTS

2.01 ACCEPTABLE PRODUCTS

A. Acceptable manufacturers include:

1. Flygt

2. Wilo

3. Sulzer

4. Engineer approved equal.

2.02 GENERAL

A. Each mixer shall be of the close-coupled submersible type.  All components of the mixer, 
including the motor, shall be capable of continuous underwater operation without loss of 
watertight integrity to a depth of 30 feet.

B. The submersible mixers shall be close-coupled and be capable of traveling up and down on a 
vertical guide rail with provision for easy alteration of the operating angle.

C. Each mixer shall include a optional jet ring, power and control cable, three (3) power cable 
holders, and a mounting assembly of consisting of a single guide bar system, 30 feet minimum of 
¼ inch mixer support cable, and a 20-foot long stainless steel 4� x 4� mast tube or 2�x 2� SS mast 
tube with intermediate support.

D. All mating surfaces where watertight sealing is required shall be machined and fitted with O rings.  
Fitting shall be such that sealing is accomplished by metal to metal contact between machined 
surfaces.

E. Each mixer shall be provided with two sets of lapped end face type mechanical seals for the 
propeller shaft running in oil reservoirs for cooling and lubrication.  The mechanical seals shall 
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contain positively driven rotary, corrosion resistant face rings.  Only the seal faces of the outer 
seal assembly shall be exposed to the mixed media, with all other components contained in the 
oil housing.  Seals shall require neither maintenance nor adjustment and shall be easy to check 
and replace.  Shaft seals without positively driven rotating members shall not be considered 
acceptable.  Shaft seals shall conform to the requirements of specification 11 00 00.

F. Each mixer�s oil housing shall contain two (2) oil chambers for the shaft sealing system.  The 
drain and inspection plugs, with positive anti-leak seal, shall be easily accessible from the 
outside.

G. The mixers shall be capable of being raised out of the liquid for maintenance or repair without 
dewatering any basins.

2.03 DESIGN AND PERFORMANCE REQUIREMENTS

A. The mixer with the motor shall be suitable for operation submersed in sewage and designed for 
continuous duty under the specified design conditions.  The mixer shall provide thorough mixing 
of the screened wastewater with the return activated sludge.  The mixers shall be operated 
without diffused aeration and keep the mixed liquor sufficiently agitated to keep the solids (8,000 
mg/l maximum suspended solids) in suspension.

B. Performance Requirements

Criteria Value

Location Anaerobic Zone 1 Anaerobic Zone 2

Equipment No.
MXR 2110
MXR 2120

MXR 2210
MXR 2220

Zone dimensions, 
W x L x D, feet

40 x 20 x 12 40 x 20 x 12

Average Flow per basin, gpm 1,200 gpm 1,200 gpm

Propeller maximum speed, rpm 900 900

Max hp 
(Total per Zone)

6 6

Motor Inverter Service No No

2.04 MATERIALS OF CONSTRUCTION

Component Material

Inner Stator Base Cast Iron

Outer Stator Jacket 316 Stainless Steel

Slide Bracket, Cable Entry, Mixer Top 316 Stainless Steel

Propeller 316 Stainless Steel

Propeller Shaft 316 Stainless Steel

O-rings and Cable Entry Grommets Fluorinated rubber

Inner and Outer Mechanical Seals Tungsten Carbide

Oil Housing Cover Plate FRP Vinylester or 316 SS

Jet Ring 304 Stainless Steel

Screws, Nuts, Washers, Fasteners, and Anchor Bolts 304 Stainless Steel
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Component Material

Mounting Mast 316 Stainless Steel

Mounting Mast Guide Brackets 316 Stainless Steel

Support Cable 316 Stainless Steel

A. All welds must utilize filler to insure that all welds are as least as thick as the parent material.

B. Mixer components of cast iron shall have smooth surfaces devoid of blowholes and other 
irregularities.  All surfaces coming into contact with sewage of construction materials other than 
stainless steel shall, be protected by a zinc phosphate primer and an epoxy finish coat.

2.05 EQUIPMENT FEATURES

A. Motor

1. Motor shall be a NEMA type B squirrel-cage induction shell type design housed in an air 
filled watertight chamber rated for operation at 460 volts, 3 phase, 60 Hz.  Where 
specified, motors intended for use with variable frequency controllers shall specifically 
designed for inverter service for the speed range and load torque characteristic required 
by the associated driven equipment.  Motors shall be designed to operate over the speed 
or frequency range specified.  Motors shall conform to the requirements of specification 
11 05 13.  

2. Motor insulation shall be Class H trickle impregnated designed to meet NEMA MG 1, Part 
31 (1600 volt peak at a minimum of 0.1 microsecond rise time).   The motor shall be 
designed for continuous duty. The temperature rise of the motor shall not be in excess of 
that specified in NEMA Standard MG-l for Class B insulating materials when operating 
continuously under load

3. The combined service factor (combined effect of voltage, frequency. specific gravity, etc.) 
shall be 1.10.  The motor shall have a voltage tolerance of plus or minus 10% and a 
frequency tolerance of plus 5%. The motor shall be rated for operation in a 40 degree C 
ambient temperature. 

4. The cable entry shall be an integral part of the stator casing.  The cable entry shall be 
comprised of a single or double set of cylindrical elastomer grommets, flanked by 
washers and a ferrule designed with close tolerance fit against the cable outside diameter 
and the entry inside diameter.  This shall provide a leakproof seal at the cable entrance 
without the need for specific torque requirements.

5. The junction chamber and motor compartment shall be separated by a terminal board 
which shall protect the motor interior from foreign material gaining access into the mixer 
top.  Connection between the cable conductors and stator leads shall be made with 
threaded compressed type binding posts permanently affixed to the terminal board and 
thus perfectly leak-proof.  Epoxies, silicones, or other secondary sealing systems shall 
not be considered acceptable.

6. The submersible electrical cable shall be type SPC and be of sufficient length to reach 
the termination point indicated on the Drawings plus five feet.  The cable shall also 
include two control conductors for interfacing to the motor overtemperature and moisture 
sensors.  The material shall be rated for submersible wastewater service.  

7. The maximum motor horsepower shall be as specified in paragraph 46 41 23-2.3. The 
actual horsepower shall be adequate throughout the range of the published curve without 
overloading. 

8. The motor shall be provided with overtemperature and moisture protection.  
Overtemperature protection shall monitor the stator winding temperature. Moisture 
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protection shall detect the presence of water in the stator and seal oil housing.  Both 
protection systems shall internally connected in series and shall interface to a supervisory 
relay via two common wires.  The supervisory relay shall have two Form C contacts for 
independent indication of overtemperature and leakage.  

9. Contacts shall be rated 8 amperes, 250 volt AC.  The supervisory relay shall have a 
Manual/Auto reset selector switch and in the manual reset mode shall be reset via an 
external contact closure.  Supervisory relay shall operate at 24 volts AC and shall be 
furnished with a mounting socket suitable for back panel mounting.  Supervisory relay 
shall be shipped loose for installation in the associated motor control center.

B. Propeller

1. The propeller shall be dynamically balanced and of a single non-clogging backward 
curved design.  The propeller shall be capable of handling solids, fibrous materials, heavy 
sludge, and other matter found in normal sewage applications.  The propeller shall be of 
a three-vane design.

2. The jet ring mounting shall maintain a maximum clearance of 1.5 inches between the 
propeller tip and the inside of the shroud.

C. Bearings

1. All bearings shall have a minimum B-10 rated life of 100,000 hours.  The bearing races 
shall be of metallic construction, and bearing races made from nonmetallic construction 
shall not be considered acceptable.  The outboard propeller bearings shall be an angular 
contact bearing.  All bearings shall be pre-loaded.

D. Mounting Assembly

1. A mounting assembly shall support each mixer during operation and guide the unit during 
installation or removal.  Each assembly shall consist of three (3) guide brackets, a 
guiding mast, and a suitable length of support cable.  Each system shall be constructed 
as a safe-slide system, providing an overall system height as indicated on the Drawings.

2. A manual hoist shall be furnished to assist in installation, removal, or adjustment of any of 
the mixers.  The hoist shall be of stainless steel construction and shall include a winch.  

3. One (1) stainless steel lifting cable shall be attached to each mixer that will be attached to 
the cable on the hoist winch spool when the mixer requires lifting.  Each assembly shall 
be capable of lifting the heaviest mixer provided in this section.

4. One (1) wall socket assembly shall be provided for each mixer.  The Contractor shall 
coordinate with the Engineer, mixer manufacturer, hoist supplier, and any adjacent hand 
railing, grating, or checker plate installation to ensure the socket is located correctly.  The 
socket shall be located so as to allow for easy hoist removal around the hand railing.  The 
socket shall be located the same distance from each mixer so the hoist can be used 
interchangeably at each mixer without setting adjustment.

2.06 SPARE PARTS

A. Spare parts as recommended by the manufacturer for routine maintenance shall be provided. 
Spare parts shall be tagged and stored as specified in Section 11 00 00.
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PART 3 EXECUTION

3.01 GENERAL

A. Installation, start-up and testing shall be conducted in accordance with Section 01 91 13 and 
Section 11 00 00.

B. Contractor shall confirm with manufacturer the optimal vertical mounting elevation of each mixer 
within each zone.

3.02 TESTING

A. After completion of the installation and manufacturer�s certification, equipment shall be field 
tested to demonstrate compliance with the requirements specified.  Testing of equipment shall be 
conducted in accordance with the requirements of Sections 01 91 13 and 11 00 00.  

3.03 FIELD SERVICE

A. Provide the service of a qualified representative for one (1) trip and one (1) day to inspect the 
mechanism installation, assist in start up, and instruct plant personnel in the operation and 
maintenance of the mechanism.

3.04 TRAINING

A. Training shall be conducted in accordance with Section 01 79 00 and Section 11 00 00.  Training 
shall consist of a minimum of one 2-hour session addressing the theory of operation, testing, 
troubleshooting, and maintenance of the equipment.

END OF SECTION
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	1.06 FORM OF APPLICATION FOR PAYMENT
	A. Upon acceptance of the schedule of values by ENGINEER and OWNER, the schedule shall be incorporated into the form for Application for Payment and such form shall be subject to ENGINEER's and OWNER's reasonable approval.  The CONTRACTOR shall revise the schedule of values if requested by OWNER.  The Application for Payment shall list amount previously billed, amount billed this period, and total amount billed.  The Application for Payment may include payment for materials delivered to the construction site.  Title to such materials will pass to the OWNER at the time of payment free and clear of all claims, security interests and encumbrances.


	PART 2  PRODUCTS  (NOT USED)
	PART 3  EXECUTION  (NOT USED)

	01 31 19 Project Meetings
	PART 1  GENERAL
	1.01 SUMMARY
	A. This section includes requirements for all project meetings including the pre-construction conference, progress meetings, and schedules and reports.

	1.02 PROJECT MEETINGS
	A. Preconstruction Conference
	B. Progress Meetings

	1.03 SCHEDULES AND REPORTS
	A. Initial Coordination Submittals
	B. Work Progress Schedule
	C. Work Progress Reports
	D. List of Subcontractors and Major Suppliers


	PART 2  PRODUCTS (NOT USED)
	PART 3  EXECUTION (NOT USED)

	01 32 00 Construction Progress Documentation
	PART 1  GENERAL
	1.01 SUBMITTALS
	A. Informational Submittals

	1.02 PROJECT MILESTONES
	A. Include Project Milestones with Progress Schedule specified as follows:

	1.03 PRELIMINARY PROGRESS SCHEDULE
	A. In addition to basic requirements outlined in General Conditions, show a detailed schedule, beginning with Notice to Proceed, for minimum duration of 90 days, and a summary of balance of Project through Final Completion.
	B. Show activities including, but not limited to the following:
	C. Update Preliminary Progress Schedule monthly; as part of progress payment process. Failure to do so may result in OWNER withholding all or part of the monthly progress payment until the Preliminary Progress Schedule is updated in a manner acceptable to ENGINEER.
	D. Format: Bar Chart.

	1.04 DETAILED PROGRESS SCHEDULE
	A. In addition to requirements of General Conditions, submit Detailed Progress Schedule beginning with Notice to Proceed and continuing through Final Completion.
	B. Show the duration and sequences of activities required for complete performance of the work reflecting means and methods chosen by CONTRACTOR.
	C. When accepted by ENGINEER, Detailed Progress Schedule will replace Preliminary Progress Schedule and become Baseline Schedule. Subsequent revisions will be considered as Updated Progress Schedules.
	D. Format: Bar Chart.
	E. Update monthly to reflect actual progress and occurrences to date, including weather delays.

	1.05 PROGRESS SCHEDULE - BAR CHART
	A. General: Comprehensive bar chart schedule, generally as outlined in Associated General Contractors of America (AGC) 580, “Construction Project Planning and Scheduling Guidelines.” If a conflict occurs between the AGC publication and this Specification, this Specification shall govern.
	B. Format
	C. Contents: Identify, in chronological order, those activities reasonably required to complete the Work, including as applicable, but not limited to:

	1.06 PROGRESS OF THE WORK
	A. Updated Progress Schedule shall reflect:
	B. Produce detailed subschedules during Project, upon request of OWNER or ENGINEER, to further define critical portions of the work such as facility shutdowns.
	C. If CONTRACTOR fails to complete activity by its latest scheduled completion date and this failure is anticipated to extend Contract Times (or Milestones), CONTRACTOR shall, within 7 days of such failure, submit a written statement as to how CONTRACTOR intends to correct nonperformance and return to acceptable current Progress Schedule. Actions by CONTRACTOR to complete the work within Contract Times (or Milestones) will not be justification for adjustment to Contract Price or Contract Times.
	D. OWNER may order CONTRACTOR to increase plant, equipment, labor force or working hours if CONTRACTOR fails to:

	1.07 THREE WEEK LOOK AHEAD
	A. Provide a three (3) week look ahead schedule that includes the week in which the schedule is presented plus the two successive weeks thereafter. Submit no later than 48 hours prior to weekly project progress meeting. Submit at each project progress meeting.

	1.08 SCHEDULE ACCEPTANCE
	A. ENGINEER’s acceptance will demonstrate agreement that:
	B. Unacceptable Preliminary Progress Schedule
	C. Unacceptable Detailed Progress Schedule


	PART 2  PRODUCTS (NOT USED)
	PART 3  EXECUTION (NOT USED)

	01 32 23 Survey Information
	PART 1  GENERAL
	1.01 SCOPE OF WORK
	A. Provide materials, labor, equipment and incidentals necessary and required to conduct proper surveys to stake and layout work and measure for payment.
	B. Prepare any additional survey using the horizontal control of our survey performed by HORIZONTAL CONTROL OF THIS SURVEY IS BASED ON A MODIFIED NAD 83-COLORADO STATE PLANE NORTH DATUM. VERTICAL CONTROL IS BASED ON NAVD88 DATUM
	C. OWNER will provide electronic AutoCAD files to CONTRACTOR for CONTRACTOR to perform engineering surveys and establish reference points per the General Conditions.

	1.02 QUALITY ASSURANCE
	A. Perform survey, layout, and related work by a professional land surveyor licensed in the State of Colorado.

	1.03 SUBMITTALS
	A. Informational Submittals
	B. Action Submittals

	1.04 PROJECT RECORD DOCUMENTS
	A. Maintain onsite a complete, accurate log of control of survey work as it progresses.
	B. Record in field books, original field notes, computations, and other records for the purpose of layout and quantity surveys. Field notes must be neat and legible, complete, self-explanatory, and self-checking. Include, but not limited to, the following in the field notes:


	PART 2  PRODUCTS
	2.01 GENERAL
	A. Unless otherwise specified in individual specification sections, the following minimum standards apply:

	2.02 EQUIPMENT AND MATERIALS
	A. Provide equipment and material as required to properly perform the surveys, including, but not limited to, instruments, tapes, rods, measure, mounts and tripods, stakes and hubs, nails, ribbons, and other reference markers. Provide materials that are in good professional quality and in first-class condition.
	B. Calibrate and maintain lasers, transits, and other instruments throughout the execution of the work.


	PART 3  EXECUTION
	3.01 GENERAL
	A. Exercise care during the execution of the work to minimize any disturbance to existing property surrounding the work area.

	3.02 INSPECTION
	A. Verify with ENGINEER the location of control points prior to starting work. Promptly notify ENGINEER of any discrepancies discovered. Verify layouts periodically and when directed by ENGINEER during construction.

	3.03 SURVEY CONTROL
	A. Retain professional land surveyor licensed in the State of Colorado to perform or supervise engineering surveying necessary for construction staking and layout.
	B. Location and elevation of Project survey control are shown on Drawings.
	C. Provide survey required to layout the work and as specified.
	D. Check and establish exact location of existing facilities prior to construction of new facilities and any connections thereto.
	E. In event of discrepancy in data provided on Drawings, request clarification before proceeding with work.
	F. Maintain complete accurate log of survey work as it progresses.
	G. Protect survey control/monuments prior to starting work and preserve the survey control/monuments during construction. Do not relocate survey control/monuments.
	H. Promptly report to ENGINEER the loss, damage, or destruction of any control point or relocation required because of change in grades or other reasons. Replace dislocated survey control/monuments based on original survey control.

	3.04 SURVEY FOR PIPELINE ALIGNMENT AND GRADE
	A. In accordance with applicable specifications.

	3.05 AS-BUILT SURVEY REQUIREMENTS
	A. Commence survey from survey control/monuments as published in the Construction Documents.
	B. Survey Northing and Easting.
	C. Survey



	01 33 00 Submittal Procedures
	PART 1  GENERAL
	1.01 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. Supplemental Transmittal Forms

	1.02 DEFINITIONS
	A. Action Submittals: Written and graphic information that requires ENGINEER’s responsive action.
	B. Informational Submittals: Written information that does not require ENGINEER’s responsive action. Submittals may be rejected for not complying with requirements.

	1.03 SUBMITTAL PROCEDURES
	A. Forms: The preferred forms for submittals are as developed by the ENGINEER. Obtain consent of the ENGINEER prior to using other forms.
	B. Coordination: Coordinate preparation and processing of submittals with performance of construction activities.
	C. Submittals Schedule: Comply with requirements in Section 01 32 00, Construction Progress Documentation, for list of submittals and time requirements for scheduled performance of construction activities.
	D. Within 7 days after the date of commencement as stated in the Notice to Proceed, submit the following items for review:
	E. Processing Time: Allow enough time for submittal review, including time for resubmittals, as follows. Time for review commences on ENGINEER’s receipt of submittal. No extension of the Contract Time will be authorized because of failure to transmit submittals enough in advance of the work to permit processing, including resubmittals.
	F. Identification: Place a permanent label or title block on each submittal for identification.
	G. Deviations: Highlight, encircle, or otherwise specifically identify deviations from the Contract Documents on submittals.
	H. Additional Copies: Unless additional copies are required for final submittal, and unless ENGINEER observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	I. Transmittal: Package each submittal individually and appropriately for transmittal and handling. Include the ENGINEER’s standard submittal transmittal form, a reproducible copy of which is available from ENGINEER, with each transmitted submittal. Submittals without the form or where applicable items on the form are not completed will be returned for resubmittal. ENGINEER will discard submittals received from sources other than CONTRACTOR.
	J. Resubmittals: Make resubmittals in same form and number of copies as initial submittal.
	K. Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities. Show distribution on transmittal forms.

	1.04 CONTRACTOR’S USE OF ENGINEER’S ELECTRONIC FILES
	A. General: ENGINEER’s electronic files will not be provided for use in connection with Project except as shown on Drawings.


	PART 2  PRODUCTS
	2.01 PRECONSTRUCTION CONFERENCE SUBMITTALS
	A. At the preconstruction conference, submit the following items to ENGINEER for review:

	2.02 ACTION SUBMITTALS
	A. General: Prepare and submit Action Submittals required by individual Specification Sections.
	B. Product Data: Collect information into a single submittal for each element of construction and type of product or equipment.
	C. Shop Drawings: Wherever called for in the Contract Documents or where required by the ENGINEER, furnish a Shop Drawing submittal. Shop Drawings may include detail design calculations, shop-prepared drawings, fabrication and installation drawings, erection drawings, lists, graphs, catalog sheets, data sheets, and similar items. Include the signature and seal of an engineer registered in the appropriate branch in the State of Colorado, unless otherwise indicated, whenever design calculations are required to be submitted as part of a submittal. Prepare Project-specific information, drawn accurately to scale. Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data.
	D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed.
	E. Product Schedule or List: As required in individual Specification Sections, prepare a written summary indicating types of products required for the work and their intended location.

	2.03 INFORMATIONAL SUBMITTALS
	A. General: Prepare and submit Informational Submittals required by other Specification Sections.
	B. CONTRACTOR’s Construction Schedule: Comply with requirements specified in Specification Section 01 32 00, Construction Progress Documentation.
	C. Qualification Data: Prepare written information that demonstrates capabilities and experience of firm or person. Include lists of completed projects with project names and addresses, names and addresses of engineers, architects, and owners, and other information specified.
	D. Welding Certificates: Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents. Submit record of Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) on AWS forms. Include names of firms and personnel certified.
	E. Installer Certificates: Prepare written statements on manufacturer’s letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	F. Manufacturer Certificates: Prepare written statements on manufacturer’s letterhead certifying that manufacturer complies with requirements in the Contract Documents. Include evidence of manufacturing experience where required.
	G. Product Certificates: Prepare written statements on manufacturer’s letterhead certifying that product complies with requirements in the Contract Documents.
	H. Material Certificates: Prepare written statements on manufacturer’s letterhead certifying that material complies with requirements in the Contract Documents.
	I. Material Test Reports: Prepare reports written by a qualified testing agency, on testing agency’s standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	J. Product Test Reports: Prepare written reports indicating current product produced by manufacturer complies with requirements in the Contract Documents. Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified testing agency, or on comprehensive tests performed by a qualified testing agency.
	K. Research/Evaluation Reports: Prepare written evidence, from a model code organization acceptable to authorities having jurisdiction, that product complies with building code in effect for Project.
	L. Preconstruction Test Reports: Prepare reports written by a qualified testing agency, on testing agency’s standard form, indicating and interpreting results of tests performed before installation of product, for compliance with performance requirements in the Contract Documents.
	M. Compatibility Test Reports: Prepare reports written by a qualified testing agency, on testing agency’s standard form, indicating and interpreting results of compatibility tests performed before installation of product. Include written recommendations for primers and substrate preparation needed for adhesion.
	N. Field Test Reports: Prepare reports written by a qualified testing agency, on testing agency’s standard form, indicating and interpreting results of field tests performed either during installation of product or after product is installed in its final location, for compliance with requirements in the Contract Documents.
	O. Maintenance Data: Prepare written and graphic instructions and procedures for operation and normal maintenance of products and equipment. Comply with requirements specified in Specification Section 01 77 00, Contract Closeout.
	P. Design Data: Prepare written and graphic information, including, but not limited to, performance and design criteria, list of applicable codes and regulations, and calculations. Include list of assumptions and other performance and design criteria and a summary of loads. Include load diagrams if applicable. Provide name and version of software, used for calculations. Include page numbers.
	Q. Manufacturer’s Instructions: Prepare written or published information that documents manufacturer’s recommendations, guidelines, and procedures for installing or operating a product or equipment. Include name of product and name, address, and telephone number of manufacturer.
	R. Manufacturer’s Field Reports: Prepare written information documenting factory-authorized service representative’s tests and inspections. Include the following, as applicable:


	PART 3  EXECUTION
	3.01 RECORD DRAWINGS
	A. Maintain one full sized set of Drawings at the Site for the preparation of record drawings. On these, mark every project condition, location, configuration, and other change or deviation which may differ from the Contract Drawings at the time of award, including buried or concealed construction and utility features that are revealed during the course of construction. Give special attention to recording the horizontal and vertical location of buried utilities that differ from the locations indicated, or that were not indicated on the Contract Drawings. Supplement record drawings by detailed sketches as necessary or as directed, to fully indicate the work as actually constructed. These record drawings represent as-built conditions, including revisions made by addenda and change orders, and maintained up-to-date during the progress of the work. Use red ink for alterations and notes. Notes identify relevant Change Orders by number and date.
	B. Paper copies of the record drawings may be required by the ENGINEER by the 25th day of every month in conjunction with the monthly pay application as well as at completion of Work. Failure to submit complete requested record drawings may result in payment application being rejected for approval as described in Article 7 of the agreement.
	C. Provide ENGINEER with access to record drawings during the construction period.

	3.02 CONTRACTOR’S REVIEW
	A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents. Note corrections and field dimensions. Mark with approval stamp before submitting to ENGINEER.
	B. Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of CONTRACTOR’s approval, and statement certifying that submittal has been reviewed, checked, and approved for compliance with the Contract Documents.

	3.03 ENGINEER’S ACTION
	A. General: ENGINEER will not receive submittals that do not bear CONTRACTOR’s approval stamp and will return them without action.
	B. Action Submittals: ENGINEER will receive each submittal and forward to appropriate entity to make marks to indicate corrections or modifications required, and return it. ENGINEER will stamp each submittal when received. Reviewing entity will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action taken, as follows:
	C. Fabrication of an item may commence only after the ENGINEER has returned the pertinent submittals marked either “NO EXCEPTIONS TAKEN” or “MAKE CORRECTIONS NOTED.” Corrections indicated on submittals are considered as changes necessary to meet the requirements of the Contract Documents and not as changes to the contract requirements.
	D. Review submittals prior to submission to ENGINEER. Sign and date each submittal as being correct and in strict conformance with the Contract Documents. In the case of Shop Drawings, date and sign each sheet. Note deviations from the Contract Documents on the transmittal sheet. ENGINEER will only receive submittals that have been so verified. Non-verified submittals will be returned without action taken.
	E. Corrections or comments made on CONTRACTOR’s Shop Drawings during review do not relieve CONTRACTOR from compliance with Contract Drawings and Specifications. Review is for conformance to the program, design concept and general compliance with the Contract Documents only. CONTRACTOR is responsible for confirming and correlating all dimensions and quantities, fabrication processes and techniques, coordinating the Work of all trades, satisfactory and safe performance of the Work, and the quality, means, and methods of construction.
	F. Informational Submittals: ENGINEER will review each submittal and will not return it, or will return it if it does not comply with requirements. ENGINEER will forward each submittal to appropriate party.
	G. Partial submittals are not acceptable, will be considered non-responsive, and will be returned without review.
	H. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

	3.04 SUPPLEMENTAL TRANSMITTAL FORMS
	A. Form 01 33 00-B: Submittal Transmittal
	B. Form 01 33 00-C: Operations and Maintenance Manual Transmittal Form
	C. Form 01 33 00-D: Equipment Record Form
	D. Form 01 33 00-E: Manufacturer’s Installation Certification Form
	E. Form 01 33 00-F: Manufacturer’s Instruction Certification Form



	01 41 26 Project Permits
	PART 1  GENERAL
	1.01 WORK INCLUDES
	A. Project permits
	B. Building permit and all other permits will be acquired by the CONTRACTOR.  ENGINEER will submit contract drawings and specifications to building department for review and approval.   CONTRACTOR will be responsible for obtaining and maintaining all required project permits.  Contact Town of Superior Building Department for confirmation prior to construction.

	1.02 SUBMITTALS
	A. State and local permits: At least 30 days prior to the start of construction, provide copies of all necessary state and local permits required to complete the Work in accordance with the provisions of Specification Section 01 33 00.

	1.03 PROJECT PERMITS
	A. CONTRACTOR will pay for all fee and permits associated with construction of the project.  CONTRACTOR will pay directly to Town of Superior and/or Colorado Department of Public Health and Environment, all fees and charges which are assessed by Town of Superior and CDPHE, which are associated and required to obtain the construction permits that are issued by the Town of Superior and CDPHE, for this Project.  The Engineer and Owner will provide all coordination assistance necessary to obtain the Town of Superior and CDPHE permits.  Permits include, but not limited to:
	B. Obtain all other state and local permits required for the Work.
	C. If the aggregate storage of oil at the Site is over 1,320 gallons or a single container has a capacity in excess of 660 gallons, prepare a Spill Prevention Control and Countermeasure (SPCC) Plan.  The plan shall be prepared and certified by an engineering professional registered in the State of Colorado.
	D. All oil storage tanks shall be placed at least 20 feet from streams, flowing or dry watercourses, lakes, wetlands, reservoirs, and any other water source, and the area surrounding the tanks shall be diked to contain more than 1-1/2 times the volume of the largest tank, or more than half the volume of all tanks within the diked area, whichever is greater.  Underground storage tanks shall be used only upon submission of a written management plan documenting all necessary regulatory compliance and approval of the OWNER.


	PART 2  PRODUCTS  (NOT USED)
	PART 3  EXECUTION  (NOT USED)

	01 45 16.13 Contractor Quality Control
	PART 1  GENERAL
	1.01 quality control
	A. Contractors shall submit a quality control plan to ensure cover is installed per the approved submittal.

	1.02 DEFINITIONS
	A. Contractor Quality Control (CQC): The means by which CONTRACTOR ensures that the construction, to include that performed by subcontractors and suppliers, complies with the requirements of the Contract.

	1.03 SUBMITTALS
	A. Informational Submittals


	PART 2  PRODUCTS (NOT USED)
	PART 3  EXECUTION
	3.01 GENERAL
	A. Maintain an adequate inspection system and perform such inspections as will ensure that the work conforms to the Contract Documents.
	B. Maintain complete inspection records and make them available at all times to OWNER and ENGINEER.
	C. The quality control system shall consist of plans, procedures, and organization necessary to produce an end product that complies with the Contract Documents. The system shall cover all construction and demolition operations, both onsite and offsite, including work by subcontractors, fabricators, suppliers and purchasing agents, and shall be keyed to the proposed construction sequence.

	3.02 COORDINATION MEETING
	A. After the Preconstruction Conference, but before start of construction, and prior to acceptance of the CQC Plan, schedule a meeting with ENGINEER and OWNER to discuss the quality control system.
	B. Develop a mutual understanding of the system details, including the forms for recording the CQC operations, control activities, testing, administration of the system for both onsite and offsite work, and the interrelationship of CONTRACTOR’s management and control with OWNER Quality Assurance.
	C. There may be occasions when subsequent conferences may be called by either party to reconfirm mutual understandings and/or address deficiencies in the CQC system or procedures that may require corrective action by CONTRACTOR.

	3.03 QUALITY CONTROL ORGANIZATION
	A. CQC System Manager
	B. CQC Staff
	C. Organizational Changes: Obtain ENGINEER’s acceptance before replacing any member of the CQC staff. Requests for changes shall include name, qualifications, duties, and responsibilities of the proposed replacement.

	3.04 QUALITY CONTROL PHASING
	A. CQC shall include at least three phases of control to be conducted by CQC System Manager for all definable features of Work, as follows:

	3.05 CONTRACTOR QUALITY CONTROL PLAN
	A. General
	B. Content
	C. Acceptance of Plans: Acceptance of the CONTRACTOR’s basic and addendum CQC plans is required prior to the start of construction. Acceptance is conditional and will be predicated on satisfactory performance during the construction. OWNER reserves the right to require CONTRACTOR to make changes in the CQC plan and operations including removal of personnel, as necessary, to obtain the quality specified.
	D. Notification of Changes: After acceptance of the CQC plan, CONTRACTOR shall notify ENGINEER, in writing, a minimum of 7 calendar days prior to any proposed change. Proposed changes are subject to acceptance by ENGINEER.

	3.06 CONTRACTOR QUALITY CONTROL REPORT
	A. As a minimum, include a CQC report in the construction meeting and minutes. Account for all days throughout the life of the Contract.
	B. Maintain current records of quality control operations, activities, and tests performed, including the work of subcontractors and suppliers.
	C. Records shall be on an acceptable form and shall be a complete description of inspections, the results of inspections, daily activities, tests, and other items, including but not limited to the following:

	3.07 SUBMITTAL QUALITY CONTROL
	A. Submittals shall be as specified in Section 01 33 00, Submittal Procedures. The CQC organization shall be responsible for certifying that all submittals are in compliance with the Contract requirements. CONTRACTOR may use other forms as approved.

	3.08 TESTING QUALITY CONTROL
	A. Testing Procedure

	3.09 COMPLETION INSPECTION
	A. CQC System Manager shall conduct an inspection of the work at the completion of all Work or any milestone established by a completion time stated in the Contract.
	B. Punchlist



	01 66 00 Shipment, Protection, and Storage
	PART 1  GENERAL
	1.01 SCOPE
	A. Equipment, products and materials shall be shipped, handled, stored, and installed in ways which will prevent damage to the items.  Damaged items will not be permitted as part of the work except in cases of minor damage that have been satisfactorily repaired and are acceptable to ENGINEER.

	1.02 QUALITY ASSURANCE
	A. To the greatest extent possible, CONTRACTOR shall provide products, materials, or equipment of a singular generic kind from a single source.
	B. Where more than one choice is available as options for selection of a product, material, or equipment, CONTRACTOR shall select an option which is comparable with other products, materials, or equipment already selected.  Compatibility is a basic general requirement of product/material selections.

	1.03 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Products shall be delivered, handled, and stored in accordance with manufacturer’s written recommendations and by methods and means which will prevent damage, deterioration, and loss including theft.  Delivery schedules shall be controlled to minimize the long-term storage of products at site and the overcrowding of construction spaces.
	B. CONTRACTOR shall especially provide delivery/installation coordination to ensure minimum holding or storage time for products recognized as flammable, hazardous, fragile, having a short shelf life, or easily damaged due to deterioration, theft, and/or other source of loss.

	1.04 EQUIPMENT
	A. All equipment shall be protected against damage from moisture, dust, handling, or other cause during transport from manufacturer's premises to site.  Each item or package shall be marked with the number unique to the specification reference covering the item.
	B. Stiffeners shall be used where necessary to maintain shapes and to give rigidity.  Parts of equipment shall be delivered in assembled or subassembled units where possible.
	C. Each item of equipment and valve shall have permanently affixed to it a label or tag with its equipment or valve number designated in this contract.  Marker shall be of stainless steel or other suitable material to the ENGINEER’s approval.  Label location will be easily visible.

	1.05 SHIPPING
	A. Bearing housings, vents and other types of openings shall be wrapped or otherwise sealed to prevent contamination by grit and dirt.
	B. Damage shall be corrected to conform to the requirements of the contract before the assembly is incorporated into the work.  CONTRACTOR shall bear the costs arising out of dismantling, inspection, repair and reassembly.

	1.06 FACTORY-APPLIED COATINGS
	A. All coatings on all products and equipment shall be intact and free from blemishes and defects.  Any blemished or defective coatings shall be repaired at the sole expense of the CONTRACTOR to ENGINEER’s approval and in conformance with the Contract Documents.

	1.07 STORAGE
	A. During the interval between the delivery of equipment to the site and installation, all equipment, unless otherwise specified, shall be stored in an enclosed space affording protection from weather, dust and mechanical damage and providing favorable temperature, humidity and ventilation conditions to ensure against equipment deterioration.  Manufacturer's recommendations shall be adhered to in addition to these requirements.
	B. Equipment and materials to be located outdoors may be stored outdoors if approved by ENGINEER and if adequately protected against moisture, condensation, sun, temperature, theft, and other outdoor conditions.  Equipment shall be stored at least 6 inches above ground.  Temporary power shall be provided to energize space heaters or other heat sources for control of moisture condensation.  Space heaters or other heat sources shall be energized without disturbing the sealed enclosure.

	1.08 PROTECTION OF EQUIPMENT AFTER INSTALLATION
	A. After installation, all equipment shall be protected from damage from, including but not limited to, dust, abrasive particles, debris and dirt generated by the placement, chipping, sandblasting, cutting, finishing and grinding of new or existing concrete, terrazzo and metal; and from the fumes, particulate matter, and splatter from welding, brazing and painting of new or existing piping and equipment.  As a minimum, vacuum cleaning, blowers with filters, protective shieldings, and other dust suppression methods will be required at all times to adequately protect all equipment.  During concreting, including finishing, all equipment that may be affected by cement dust must be completely covered.  During painting operations, all grease fittings and similar openings shall be covered to prevent the entry of paint.  Electrical switchgear, unit substation, and motor load centers shall not be installed until after all concrete work and sandblasting in those areas have been completed and accepted and the ventilation systems installed.
	B. PVC piping or materials which are to be submerged shall be installed no earlier than 30 days prior to being placed into service.


	PART 2  PRODUCTS  (NOT USED)
	PART 3  EXECUTION  (NOT USED)

	01 71 13 Mobilization Demobilization
	PART 1  GENERAL
	1.01 SCOPE OF WORK
	A. Requirements for CONTRACTOR mobilization and demobilization.

	1.02 MOBILIZATION
	A. Mobilization shall include obtaining necessary permits, moving onto the site all materials and equipment, and furnishing and erecting plants, temporary buildings, and other construction facilities, as required for the completion of the work.
	B. Mobilization shall include but not be limited to the following items:

	1.03 DEMOBILIZATION
	A. Demobilization includes, but is not limited to, moving all equipment and surplus materials off the site, re-grading and restoring CONTRACTOR's equipment yard(s), final cleanup, and all other project closeout items including all items referenced in Specification Section 01 77 00.
	B. All submittals required in the Contract Documents for demobilization.


	PART 2  PRODUCTS  (NOT USED)
	PART 3  EXECUTION  (NOT USED)

	01 77 00 Contract Closeout
	PART 1  GENERAL
	1.01 SCOPE
	A. Procedures required for project close out, final cleaning, project record documents, and warranties.

	1.02 SUBMITTALS
	A. Project Record Documents as specified in Section 01 78 39.
	B. Product warranties.
	C. Records of the equipment procured and installed.
	D. Records of approvals from the Town of Superior.
	E. Informational Submittals

	1.03 RECORD DOCUMENTS
	A. Quality Assurance

	1.04 RELEASES FROM AGREEMENTS
	A. Furnish OWNER written releases from property owners or public agencies where side agreements or special easements have been made, or where CONTRACTOR’s operations have not been kept within OWNER’s construction right-of-way or easement.
	B. In the event CONTRACTOR is unable to secure written releases:


	PART 2  PRODUCTS  (NOT USED)
	PART 3  EXECUTION
	3.01 MAINTENANCE OF RECORD DOCUMENTS
	A. General
	B. Preservation
	C. Making Entries on Drawings

	3.02 CLOSEOUT PROCEDURES
	A. Post-construction Repairs
	B. Final Cleaning



	01 78 23 O&M Information
	PART 1  GENERAL
	1.01 SCOPE OF WORK
	A. Operation and maintenance (O&M) instructions shall be provided in accordance with this section and as required in the technical sections of this project manual.  O&M information shall be provided for each maintainable piece of equipment, equipment assembly or subassembly, and material provided or modified under this contract.
	B. O&M instructions must be submitted and accepted before on-site training may start.


	PART 2  PRODUCTS
	2.01 TYPES OF INFORMATION REQUIRED
	A. General:  O&M information shall contain the names, addresses, and telephone numbers of the manufacturer, the nearest representative of the manufacturer, and the nearest supplier of the manufacturer's equipment and parts.  In addition, one or more of the following items of information shall be provided as applicable.
	B. Operating Instructions:  Specific instructions, procedures, and illustrations shall be provided for the following phases of operations:
	C. Preventive Maintenance:  The following information shall be provided for preventive and scheduled maintenance to minimize corrective maintenance and repair:
	D. Corrective Maintenance:  Manufacturer's recommendations shall be provided on procedures and instructions for correcting problems and making repairs.
	E. Appendices:  The following information shall be provided; include information not specified in the preceding paragraphs but pertinent to the maintenance or operation of the product or equipment.


	PART 3  EXECUTION
	3.01 TRANSMITTAL PROCEDURE
	A. Unless otherwise specified, O&M manuals, information, and data shall be transmitted in accordance with Section 01 33 00 accompanied by Transmittal Form 01 33 00-C and Equipment Record Form 01 33 00-D, all as specified in Section 01 33 00.  The transmittal form shall be used as a checklist to ensure the manual is complete.  Only complete sets of O&M instructions will be reviewed for acceptance.
	B. If manufacturers' standard brochures and manuals are used to describe O&M procedures, such brochures and manuals shall be modified to reflect only the model or series of equipment used on this project.  Extraneous material shall be crossed out neatly or otherwise annotated or eliminated.
	C. Electronic copies of the O&M information shall be provided in searchable Adode acrobat format (pdf) for review by the ENGINEER.  On approval, three (3) hard copies and one electronic copy of the final O&M information shall be provided.  For ease of identification, each manufacturer's brochure and manual shall be appropriately labeled with the equipment name and equipment number as it appears in the project manual.  The information shall be organized in the binders in numerical order by the equipment numbers assigned in the project manual.  The binders shall be provided with a table of contents and tab sheets to permit easy location of desired information.
	D. One (1) electronic copies of the specified O&M information shall be provided.

	3.02 FIELD CHANGES
	A. Following the acceptable installation and operation of an equipment item, the item’s instructions and procedures shall be modified and supplemented by the CONTRACTOR to reflect any field changes or information requiring field data.



	01 78 39 Record Drawings
	PART 1  GENERAL
	1.01 SCOPE
	A. Provide ENGINEER with one neatly and legibly marked set of blueline prints of the contract drawings showing the final location of the anaerobic zones, and all related piping, appurtenances, and electrical. Marking of the drawings shall be kept current and shall be done at the time the material and equipment is installed.  These drawings shall be available to OWNER and ENGINEER upon request.
	B. Completed record drawings shall be submitted to OWNER prior to and as a condition precedent to final acceptance, or in the case of substantially completed portions of the work, issuance of a partial completion certificate.


	PART 2  PRODUCTS  (NOT USED)
	PART 3  EXECUTION  (NOT USED)

	01 79 00 - Training
	PART 1  GENERAL
	1.01 SCOPE
	A. This Specification section contains requirements for training the Owner's personnel in the proper operation and maintenance of the equipment and systems installed under this Contract.

	1.02 QUALITY ASSURANCE
	A. Where specified, provide on-the-job training of Owner's personnel. Training sessions shall be conducted by qualified, experienced, factory-trained representatives of the various equipment manufacturers.  Training shall include instruction in both operation and maintenance of the subject equipment.

	1.03 SUBMITTALS
	A. The following information shall be submitted in accordance with the provisions of Specification Section 01 33 00. The material shall be reviewed and accepted by the Engineer not less than three (3) weeks prior to the provision of training.


	PART 2  PRODUCTS
	2.01 LESSON PLANS
	A. Formal written lesson plans shall be prepared for each training session. Lesson plans shall contain an outline of the material to be presented along with a description of visual aids to be utilized during the session. Each plan shall contain a time allocation for each subject.
	B. Furnish ten (10) copies of necessary training manuals, handouts, visual aids and reference materials to the Engineer at least one (1) week prior to each scheduled training session.
	C. One complete set of hard-copy originals of the lesson plans, training manuals, handouts, visual aids, and reference material suitably bound for proper organization and easy reproduction shall be delivered to the Engineer to become the property of the Owner to be used for future training.  A digital copy of all materials shall also be provided in portable document format (.pdf).
	D. Format and Content


	PART 3  EXECUTION
	3.01 GENERAL
	A. Where specified, the Contractor shall conduct training sessions for the Owner’s personnel to instruct the staff on the proper operation, care, and maintenance of the equipment and systems installed under this Contract.

	3.02 SCHEDULE
	A. Training shall be conducted in conjunction with operational testing and commissioning periods as specified.

	3.03 CLASSROOM TRAINING
	A. As a minimum, classroom equipment training for operations personnel will include the following services for each item of equipment and/or system as required in individual Specification sections:
	B. Additional training services shall be provided, where specifically required in individual Specification sections.

	3.04 FIELD TRAINING
	A. As a minimum, hands-on equipment training for Owner’s operations personnel will include identifying location of equipment and reviewing the purpose of piping, valves, and flow options; identifying instrumentation including location of primary element, location of instrument readout, basic operation, and information interpretation.
	B. Discuss, demonstrate, and perform standard operating procedures and round checks.  Discuss and perform the preventive maintenance activities and perform startup and shutdown procedures.  Perform the required equipment exercise procedures.  Perform routine disassembly and assembly of equipment if applicable.  Identify and review safety items and perform safety procedures, if feasible.
	C. Demonstrate preventive maintenance such as lubrication; normal maintenance such as belt, seal, and bearing replacement; and up to major repairs such as replacement of major equipment part(s) with the use of special tools, bridge cranes, welding jigs, etc.
	D. Perform Owner approved practice maintenance and repair job(s), including mechanical and electrical adjustments and calibration and troubleshooting equipment problems.


	PART 4  FORMS
	4.01 TRAINING FORM
	A. The following form is to be used for Owner’s training and record purposes. Digital versions of this form can be obtained upon request to the Engineer.



	01 91 13 - General Commissioning Requirements
	PART 1  GENERAL
	1.01 SCOPE
	A. This Specification section specifies installation, testing, and commissioning of all mechanical, electrical and instrumentation systems.  Testing and commissioning includes delivery acceptance tests and inspections, tests and inspections of items as installed, operational testing of completed sections of the facility, and commissioning of completed sections of the plant.

	1.02 QUALITY ASSURANCE
	A. Manufacturers’ Operation and Maintenance Instructions
	B. Installation
	C. Testing

	1.03 SUBMITTALS
	A. The following information shall be submitted in accordance with the provisions of Specification Section 01 33 00:


	PART 2  products
	2.01 MATERIALS
	A. Gages, Meters, Recorders, and Monitors
	B. Records

	2.02 METHODS
	A. Installation
	B. Testing


	PART 3  EXECUTION
	3.01 NOTIFICATION
	A. The Contractor shall notify the Engineer not less than 14 days prior to the date that the equipment and/or other materials or portions of the Work will be ready for inspection and testing.

	3.02 ACCEPTANCE TESTS AND INSPECTIONS
	A. Acceptance tests and inspections shall be performed by the Engineer of all items delivered at the Site or to any authorized place of storage to confirm that such items are of the specified quality and workmanship.  Should the Engineer find, in their opinion, indication of damage or deficient quality of workmanship, the Contractor shall provide the necessary documentation or conduct such tests deemed necessary by the Engineer to demonstrate compliance with the Contract Documents.
	B. Tests of items at the place of manufacture during and/or on completion of manufacture shall be conducted.

	3.03 INSTALLED TESTS AND INSPECTIONS:
	A. General
	B. Start-Up Plan
	C. Preparation Checkout
	D. Initial Operation
	E. Operational Testing

	3.04 OPERATIONAL INSTRUCTION
	A. During the testing of equipment, provide experienced factory-trained manufacturer’s representatives of the various equipment items, or other qualified persons to instruct the Owner’s personnel in the operations and care thereof.  Training shall be in accordance with the requirements of Specification Section 01 79 00.

	3.05 COMMISSIONING
	A. General
	B. During the commissioning period, the Contractor shall provide on-call personnel including equipment manufacturer service representatives available 24 hours per day, seven (7) days per week for troubleshooting or emergency repair and maintenance of equipment.
	C. During the commissioning period, the Owner shall:
	D. At the end of the commissioning period and when all corrections required by the Engineer to assure a reliable and operational facility are complete, the Engineer shall issue a Certificate of Substantial Completion for the facility as a whole.


	PART 4  FORMS
	4.01 INSPECTION AND COMMISSIONING FORMS
	A. The following form is to be use for procedurally conducting inspections and commissioning, and for documentation purposes.
	B. A digital version of these forms can be obtained upon request to the Engineer.



	02 42 00 Restoration and Clean-up
	PART 1  GENERAL
	1.01 DESCRIPTION
	A. This section specifies site restoration and clean-up that consists of construction and debris removal, site finishing, road clean-up during construction, and dust prevention.
	B. In the event of failure of the CONTRACTOR to complete work, correct deficiencies, or clean up a project site within a reasonable time period, the OWNER has the right to draw upon the performance guarantee.


	PART 2  PRODUCTS (NOT USED)
	PART 3  EXECUTION
	3.01 SITE RESTORATION AND CLEAN-UP
	A. The grade and condition of all unsurfaced areas shall be restored to a condition equal to or better than the grade and condition immediately prior to construction, unless otherwise shown in the approved plans and to the satisfaction of the OWNER.
	B. Stockpile excavated materials causing the least damage to adjacent grassed areas, driveways, or fences regardless of whether these are on private property or public rights-of-way. Remove excavated materials from grassed and planted areas. Leave these surfaces in a condition equivalent to their original condition.
	C. Reopen existing drainage ditches and culverts and restore grade and natural drainage as soon as possible after disturbance. Restore culverts broken or damaged to original or better condition and location.
	D. Re-grade, rake, and drag disturbed areas free from rocks, gravel, clay or any other foreign material and in their original condition. Remove temporary structures, temporary fencing, rubbish, and waste materials. Grade disturbed areas to blend in with the abutting undisturbed property. The finished surface shall be free-draining and free from holes, ruts, rough spots, or other detrimental surface features.
	E. Restore and clean-up work site not more than 90 days following completion of major construction activities.

	3.02 ROAD CLEAN-UP DURING CONSTRUCTION
	A. All pavement and concrete flatwork shall be restored or replaced to a condition equal to or better than before the work began and to the satisfaction of the OWNER.

	3.03 DUST PREVENTION
	A. The CONTRACTOR shall take all necessary steps to control dust that arises from operations connected with the work. When ordered by the OWNER, the CONTRACTOR shall dust control the construction area by sprinkling the site with water, by constructing windrows, applying soil binders, or as otherwise directed by the OWNER.



	03 00 55 - Adhesive Bonding of Reinforcement and All Thread Rods in Concrete
	PART 1  GENERAL
	1.01 SCOPE
	A. This section covers bonding reinforcing bars and all thread rods in concrete using epoxy adhesive.

	1.02 QUALITY ASSURANCE
	A. References
	B. Definitions

	1.03 SUBMITTALS
	A. The Contractor shall submit the information below in accordance with Section 01 33 00, Submittal Procedures.

	1.04 DELIVERY AND HANDLING
	A. Store and protect as follows, unless manufacturer has stricter requirements.

	1.05 PROJECT CONDITIONS
	A. Seismic design category as shown on the Drawings.


	PART 2  PRODUCTS
	2.01 MATERIALS
	A. Adhesive system
	B. Packaging
	C. Manufactures
	D. All Thread Rods
	E. Reinforcing Steel


	PART 3  EXECUTION
	3.01 General
	A. Provide epoxy adhesive packaged that is disposable, self-contained cartridge system capable of dispensing both epoxy components in the proper mixing ratio, and fit into a manually or pneumatically operated caulking gun. Dispense components through a mixing nozzle that thoroughly mixes components.

	3.02 Hole Sizing and Installation
	A. Drilling Holes
	B. Hole drilling equipment
	C. Obstructions in drill path

	3.03 INSTALLATION
	A. Cleaning holes
	B. Cleaning reinforcement and all thread rods
	C. Filling hole with epoxy



	03 10 00 - Concrete Formwork
	PART 1  GENERAL
	1.01 SCOPE
	A. This section specifies the work necessary to furnish, place, and remove all formwork for cast-in-place concrete.

	1.02 QUALITY ASSURANCE
	A. References
	B. Regulatory Requirements

	1.03 SUBMITTALS
	A. Submittals shall be in accordance with Section 01 33 00. The Contractor shall submit mill affidavits stating the grade and physical properties of form materials before the materials are delivered to the site. The affidavits shall demonstrate that the materials and procedures comply with the specifications of this section.


	PART 2  PRODUCTS
	2.01 MATERIALS
	A. Forms for Exposed Finish Concrete
	B. Forms for Unexposed Finish Concrete
	C. Form Ties
	D. Incidentals
	E. Form Release Agent


	PART 3  EXECUTION
	3.01 INSTALLATION OF FORMS
	A. General
	B. Exposed Surface Form Tolerances
	C. Form Ties
	D. Provisions for Other Trades
	E. Cleaning and Tightening

	3.02 PREPARATION OF FORM SURFACES
	3.03 REMOVAL OF FORMS
	A. Formwork not supporting weight of concrete, such as sides of beams, walls, columns, and similar parts of the work, may be removed after cumulatively curing at not less than 100°F for 24 hours after placing concrete, provided concrete is sufficiently hard to not be damaged by form removal operations, and provided curing and protection operations are maintained.
	B. Formwork supporting weight of concrete, such as beam soffits, joints, slabs and other structural elements, may not be removed in less than 14 days and until the concrete has attained design minimum compressive strength at 28 days. Determine potential compressive strength of inplace concrete by testing field-cured specimens representative of concrete location or members.
	C. Form facing material may be removed 4 days after placement, only if shores and other vertical supports have been arranged to permit removal of form facing material without loosening or disturbing shores and supports.
	D. Removal of form ties from surfaces, fill holes as follows:

	3.04 RE-USE OF FORMS
	A. Clean and repair surfaces of forms to be re-used in work. Split, frayed, delaminated, or otherwise damaged form facing material will not be acceptable for exposed surfaces. Apply new form coating compound as specified for new formwork.
	B. When forms are extended for successive concrete placement, thoroughly clean surfaces, remove fins and laitance, and tighten forms to close joints. Align and secure joint to avoid offsets. Do not use "patched" forms for exposed concrete surfaces.



	03 30 00 - CIP Concrete Reinforcement and Grout
	PART 1  GENERAL
	1.01 SCOPE
	A. This Section specifies cast-in-place concrete and reinforcement for footings, slabs, floors, walls, channels, pavements, sidewalks, curbs, pipe bedding encasement, electrical conduit encasement, and miscellaneous structures.

	1.02 QUALITY ASSURANCE
	A. Quality Control by Contractor
	B. Basis for Quality
	C. References

	1.03 SUBMITTALS
	A. Mix Design:  Reports of concrete mix designs shall be provided in accordance with Section 01 33 00.  Requirements for the reports are specified in paragraph 03 30 00 2.02 D.
	B. Drying shrinkage test data.
	C. Sieve analysis:
	D. Manufacturer's Data:  Copies of manufacturer's data shall be provided for the following:
	E. Test Reports:  Three copies of reports from the concrete supplier shall be provided certifying that all concrete materials comply with the specifications and all test requirements. Concrete aggregate tests shall not be more than 90 days old.
	F. Ready mixed Concrete Truck Delivery Tickets:  Each load of ready mixed concrete delivered to the job site shall be accompanied by a delivery ticket showing the information listed in ASTM C94, Section 16.
	G. Fly ash and slag Certificate of Compliance: Identify source of material and certify compliance.
	H. For conditions that promote rapid drying of freshly placed concrete such low humidity, high temperature, and wind: Corrective measures for use prior to placing concrete.
	I. Placing Drawings:  The Contractor shall prepare reinforcement placing drawings conforming to the requirements of ACI 315.  Placing drawings shall include bar lists, schedules, bending details, placing details, and placing plans and elevations as required to fully delineate this portion of the work.
	J. Cold weather concreting:
	K. Hot weather concreting:
	L. Certified Mill Test Reports:  The Contractor shall submit certified mill test reports for the reinforcement supplied.


	PART 2  PRODUCTS
	2.01 MATERIALS
	A. Cement:  Cement shall be Portland Cement, ASTM C150, Type I-II LA, unless otherwise indicated on the Drawings.
	B. Aggregates
	C. Pozzolan
	D. Admixtures
	E. Water:  Water for washing aggregate, for mixing and for curing shall be potable and free from oil and deleterious amounts of acids, alkalis, and organic materials.
	F. Color Pigment (when required): Pigment for colored concrete by Davis Colors or engineer approved equal. Maximum 2.5 pounds per yard required. Color to be selected by architect during submittal process.
	G. Concrete sealer, one of the following or equal:
	H. Evaporation retardant, one of the following of equal:

	2.02 CONCRETE CHARACTERISTICS
	A. Mix Proportioning:  Concrete shall be normal weight concrete composed of specified cement, admixtures, aggregates and water proportioned and mixed to produce a workable, strong, dense, and impermeable concrete.
	B. Concrete shall be provided in accordance with the following:
	C. Use:  Concrete shall be provided by class for the corresponding use listed as follows:
	D. Control.  Before beginning concrete work, the Contractor shall determine the proper proportions of materials for class of concrete A and B.  Methods for selecting and adjusting proportions of the ingredients shall be in accordance with ACI 211.1.  Reports from the concrete supplier of each mix design shall state whether the items reported comply with the specifications and shall show (1) the expected strength, (2) corresponding slump, (3) weights and test results of the ingredients, and (4) other physical properties necessary to check each mix design.  Copies of the reports shall be submitted in accordance with paragraph 03 30 00 1.03.

	2.03 CURING AND SEALING COMPOUNDS
	A. Conforming to ASTM C309.  Curing compounds shall be clear and shall be applied in accordance with the manufacturer's instructions, except as otherwise specified.

	2.04 BAR REINFORCEMENT
	A. Reinforcing bars shall be deformed billet steel in conformance with ASTM A615, including supplementary requirements.  Bars shall be Grade 60, except ties or field-bent support bars where specified shall be Grade 40.  ASTM A616 or ASTM A617 steel shall not be used.  Bars provided as dowels for future construction and bars where specified shall be epoxy-coated in conformance with ASTM A775.

	2.05 WIRE AND PLAIN BARS
	A. Wire used as reinforcement and bars used as spiral reinforcement in structures shall be cold drawn steel conforming to ASTM A82.

	2.06 TIE WIRE
	A. The wire shall be minimum 16 gage annealed steel conforming to FEDSPEC QQ W 461H.

	2.07 BAR SUPPORTS
	A. Bar supports coming into contact with forms shall be CRSI Class 1 plastic protected or Class 2 stainless steel protected and shall be located in accordance with CRSI MSP-1 and placed in accordance with CRSI PRB.  Concrete block supports shall be provided for footing and slabs on grade.  Stainless steel or plastic protected plain steel supports shall be provided for other work.

	2.08 DRYPACK GROUT
	A. Drypack grout shall be a mixture of approximately one part cement, 1-1/2 to 2 parts sand, water reducing admixture, and sufficient water to make a stiff workable mix.

	2.09 NON-SHRINK GROUT
	A. Non-shrink grout shall have non-metallic aggregate.  Acceptable products are Sikagrout 212, by Sika Corporation, Five Star grout; or equal.

	2.10 EPOXY GROUT FOR CRACK REPAIR AND DOWEL ANCHORAGE
	A. Except as noted below, epoxy grout shall be a high modulus, two-component, moisture insensitive, 100 percent solids, thermosetting modified polyamide epoxy compound.  The consistency shall be a paste form capable of not sagging in horizontal or overhead anchoring configurations.  Material shall conform to ASTM C881 Type 1, Grade 3, such as Adhesive Engineering Concresive 1440 series, Sika Corporation Sikadur Hi-Mod Series, Adhesive Technology Corporation Solidbond 200 or equal, and shall have a heat deflection temperature in excess of 130 degrees F.
	B. Epoxy for pressure grouting/crack injection shall be a two component, moisture insensitive, high modulus, injection grade, 100 percent solids, blend of epoxy-resin compounds.  The consistency shall be as required to achieve complete penetration in hairline cracks and larger.  Material shall conform to ASTM C881 Type 1 Grade 1, such as Sika Corporation Sikadur 52, Adhesive Engineering Company SCB products, Adhesive Technology Corporation SLV 300 series, or equal.

	2.11 POLYMER CONCRETE (FOR RESURFACING OR PATCHING)
	A. Polymer concrete (for resurfacing or patching) shall consist of a liquid binder and dry aggregate mixed together to make a mortar or grout of a consistency as required for the application.  The liquid binder shall be a chemical and oil resistant, stress relieved, low modulus, moisture insensitive, two-component epoxy-resin compound.  The consistency shall be similar to lightweight oil for proper mixing with aggregate.  Material shall conform to ASTM C881 Type 3 Grade 1, such as Sika Corporation Sikadur Lo-Mod series, Adhesive Engineering Concresive 1470, Adhesive Technology Corporation 400 series, or equal.

	2.12 WATERSTOPS
	A. Hydrophilic waterstops shall be:
	B. PVC Waterstops


	PART 3  EXECUTION
	3.01 GENERAL
	A. Construction of cast-in-place concrete shall be in accordance with the pertinent recommendations contained in ACI Manual of Concrete Practice of 300 Group.

	3.02 FABRICATION OF REINFORCING
	A. Reinforcing steel shall not be bent or straightened in a manner which will injure the material.  Bars with kinks or with bends not shown shall not be used.  Heating or welding bars shall only be permitted where specified or approved by the Engineer.  Bars shall not be welded at the bend.

	3.03 PLACEMENT OF REINFORCING
	A. Reinforcing steel shall be placed in accordance with CRSI PRB and CRSI MSP-1.
	B. Reinforcing steel shall be positioned accurately and secured against displacement by using annealed iron wire at intersections and shall be supported by concrete or metal chairs, spacers or metal hangers.  Tack welding of cross bars is not acceptable.  Bars shown on the drawings shall not be repositioned (buried) to act as support bars. Additional bars shall be provided as required for supports.  Steel rods and pegs may be used to support reinforcing steel on rock foundations.  Reinforcing steel shall be placed in such a manner as to not damage waterproofing membrane or plastic lining which has been previously applied or constructed.  Reinforcing steel shall be shop-bent or slightly relocated where necessary to clear waterstop.  Reinforcing steel shall not be placed on fresh concrete or forced into fresh concrete.
	C. Supports for embedded items shall not be welded to the reinforcement.  Additional reinforcement may be provided for this purpose.
	D. Electrical conduit shall be centered vertically in the slab with a minimum of 2 inches clear all around.  Chairs or bolsters shall be provided for this purpose.  Conduit shall not be tied directly to reinforcement.

	3.04 SPLICING REINFORCING
	A. Reinforcing steel shall be spliced as shown.  Additional splices may be provided where approved by the Engineer.
	B. In slabs, beams, girders and walls, reinforcing steel shall not be spliced in areas of maximum stress.  Splices of adjacent bars shall be staggered at least one splice length, unless otherwise specified.  Splices in welded wire fabric shall be at least 1 1/2 meshes wide.

	3.05 CLEANING REINFORCING
	3.06 CONCRETE
	A. Concrete shall be truck-mixed, ready-mixed concrete conforming to the applicable portions of ASTM C94.  Materials shall be proportioned by weighing.  The Contractor shall be responsible for producing concrete of the specified characteristics.
	B. Concrete shall be delivered to the site of work, and discharge shall be completed within 1 1/2 hours after introduction of the water to the mixture.

	3.07 CONVEYING AND PLACING CONCRETE
	A. Conveying Concrete:  Concrete shall be conveyed from the mixer to the forms in accordance with ACI 301, Chapter 8.  Concrete which has segregated in conveying shall be removed from the site of the work.
	B. Placing Concrete:  Concrete shall be placed in accordance with ACI 301, Chapter 8, and ACI 304, Chapter 6.  Pumped concrete shall be the class and consistency specified in paragraph 03 30 00 2.02.

	3.08 CONCRETE FORMWORK
	A. Formwork shall be installed in accordance with ACI 347.

	3.09 CURING AND SEALING
	A. General:  Concrete curing shall be completed by water curing or by using a clear membrane-curing compound or by a combination of both methods.  Repairs or treatment of concrete surfaces shall be coordinated so that interruption of the curing will not be necessary.
	B. Concrete surface temperature shall be maintained between 50 degrees F and 80 degrees F for at least 5 days.  Curing concrete in hot weather (above 85 degrees F) shall be in accordance with ACI 305 R.  Curing concrete in cold weather (below 45 degrees F) shall be in accordance with ACI 306 F.
	C. Water Curing:  When water curing is used, concrete shall be kept wet continuously for a minimum of 10 days after placement.  Absorptive mats or fabric may be used to retain moisture during the curing period.
	D. Curing Compound:  When curing compound is used, it shall be applied as soon as the concrete has set sufficiently so as not to be marred by the application or immediately following form removal for vertical and other formed surfaces.  Preparation of surfaces, quantities used, application procedures, and installation precautions shall be followed in strict compliance with the manufacturer's instructions.
	E. Curing compound shall not be used on concrete surfaces to be coated, waterproofed, or moisture-proofed.

	3.10 PROTECTION
	A. Concrete shall be protected from injurious action by sun, rain, flowing water, frost and mechanical injury.

	3.11 CONSTRUCTION JOINTS
	A. Construction joint locations shall be coordinated with the Engineer and formed as specified.  Wall construction joints shall coincide with stucco joints shown on plan elevations. A rough surface of exposed concrete aggregates shall be produced using a surface retardant at construction joints.  The limit of the treated surfaces shall be 1 inch away from the joint edges.  Within 24 hours after placing, retarded surface mortar shall be removed either by high pressure water jetting or stiff brushing or combination of both so as to expose coarse aggregates.  A rough surface of exposed aggregate may also be produced by sandblasting followed by high pressure water jetting.  Sandblasting, if used, shall remove 1/8 inch of laitance film and shall expose coarse aggregate to insure adequate bond.
	B. Reinforcing steel and welded wire fabric shall be continued across construction joints.  Waterstops shall be provided in construction joints at locations as specified.

	3.12 EXPANSION JOINTS
	A. Expansion joints shall be as specified.  Reinforcement or other embedded metal items bonded to the concrete shall not extend through expansion joints.  Waterstops shall be provided in expansion joints as specified in paragraph 03 30 00 2.14.

	3.13 INSERTS AND EMBEDMENTS
	A. Inserts:  Where pipes, castings or conduits are to pass through structures, the Contractor shall place such pipes or castings in the forms before placing the concrete, or he may provide openings in the concrete for subsequent insertion of such pipes, castings or conduits.  Such openings shall be provided with waterstops and construction joint as shown and shall have a slight flare to facilitate grouting and permit the escape of entrained air during grouting.
	B. Additional reinforcement shall be provided around large openings as shown.  The grout shall be drypack grout as specified in paragraph 03 30 00-2.10.
	C. Embedments:  Gate frames, gate thimbles, special castings, channels or other miscellaneous metal parts that are to be embedded in the concrete shall be set and secured in the forms prior to concrete placement.  Unless otherwise specified, anchor bolts and inserts shall be embedded in concrete as shown.  The Contractor shall provide inserts, anchors or other bolts necessary for the attachment of piping, valves, metal parts and equipment.  Operators or sleeves for gate or valve stems shall be positioned to clear reinforcing steel, conduit and other embedments, and to align accurately with equipment.

	3.14 MODIFICATION OF EXISTING CONCRETE
	A. Existing concrete shall be removed, and the remaining surfaces resurfaced as specified. The remaining concrete shall be protected from damage.  Clean lines shall be made by sawing through the existing concrete.  The concrete may be broken out after initial saw cuts in the event thickness prevents cutting through.  Where it is not possible to use a saw, the initial cuts shall be made with chipping hammers.  These cuts shall be sufficient to prevent damage to the remaining concrete.  In general, an opening in existing concrete shall be oversized 1 inch on all sides and built back to the correct dimension with an epoxy grout.  Where oversized openings cannot be made, the concrete shall be cut to the correct dimension, with the exposed reinforcing cut back an additional 1-inch and the resulting hole filled with epoxy grout.  Cut or broken concrete surfaces shall be resurfaced with an epoxy grout.  Concrete surfaces to be coated shall be dry.  Where new concrete adjoins existing concrete surfaces or surfaces which have been cut, such surfaces shall be cleaned by sandblasting to remove laitance, loose coatings and foreign materials, and coated with the bonding compound just prior to the placement of the new concrete.  Bonding compounds shall be as specified in paragraph 03 30 00 2.03.  Unless otherwise specified, continuity of reinforcing steel shall be obtained across the joint either by exposing existing bars to provide sufficient laps with new bars or by welding existing bars with new bars.  Dowels shall be drilled and set with epoxy grout into existing concrete.

	3.15 FORMED SURFACE FINISHES
	A. Repair of Surface Defects:  Surface defects, including tie holes, minor honeycombing or otherwise defective concrete shall be repaired in accordance with ACI 301, Chapter 9.  Areas to be patched shall be cleaned.  Patches on exposed surfaces shall be finished to match the adjoining surfaces after they have set.  Patches shall be cured as specified for the concrete. All surface protrusions shall be removed from exterior wall surfaces that are to be insulated with expandable foam insulation.
	B. Finishing

	3.16 SLAB FINISHES
	A. General:  Where finish is not specified, floor slabs shall receive steel troweling.  Dry cement shall not be used on new concrete surfaces to absorb excess moisture.  Edges shall be rounded to a radius of 1/2 inch.  Joints shall be grooved to a radius and depth of 1/4 inch each.
	B. Float Finish:  Float finish shall conform to ACI 301, Section 11.7.2.  Floating shall be performed with a hand or power driven float.  Floating of any one area shall be the minimum necessary to produce the finish specified.  Floating shall compact and smooth the surface and close any cracks and checking of surfaces.  Float finish shall be applied to surfaces of channel and tank bottom slabs and to footings.
	C. Steel Trowel Finish:  Steel trowel finish shall conform to ACI 301, Section 11.7.3. Immediately after final troweling, the surface shall be cured and protected as specified in paragraphs 03 30 00 3.09.  Steel trowel finish shall be provided on floors unless specified otherwise.
	D. Broomed Finish:  Broomed finish shall conform to ACI 301, Section 11.7.4. Broomed finish shall be provided for walks, tops of walls, slabs on grade exposed to atmosphere, and where otherwise specified.

	3.17 FIELD SAMPLING AND TESTING OF CONCRETE
	A. General:  Field sampling and testing shall be performed by the independent testing laboratory specified in paragraph 03 30 00-1.02A.  Samples of concrete shall be taken at random locations and at such times to represent the quality of the materials and work throughout the project.  The laboratory shall provide the necessary labor, materials and facilities for sampling, casting, handling and storing the concrete samples at the site of work.  The minimum number of samples and tests are specified in paragraph 03 30 00 3.17C.
	B. Sampling:  Concrete shall be sampled as follows and tested in accordance with paragraph 03 30 00 3.17 C.  Samples of plastic concrete shall be obtained in accordance with ASTM C172.  Samples for pumped concrete shall be taken at the hose discharge point.  Samples for other concrete shall be taken at the hopper of transit mix truck.
	C. Testing
	D. Aggregate Testing:
	E. Tests for Consistency of Concrete:  The slump shall be as specified when measured in accordance with ASTM C143.  Samples for slump determination shall be taken from the concrete during placing.  Slump tests shall be performed whenever standard cylinders are cast.
	F. Final Laboratory Report:  A final report, prepared by the testing laboratory, shall be provided at the completion of all concreting.  This report shall summarize the findings concerning concrete used in the project and provide totals of concrete used by class and structure.

	3.18 WATERTIGHTNESS, TESTING AND REPAIR:
	A. Concrete tanks and channels which have walls or slabs that are subjected to hydrostatic pressure, shall be tested for watertightness.  The tests shall be made prior to application of waterproofing coating.  Testing shall consist of filling the tank with water to the maximum operating water surface for at least 24 hours.  Wet spots, leakage, or seepage revealed by the test, including those caused by shrinkage of concrete, honeycombed areas, construction joints, or other sources shall be repaired by either or both of the following methods:

	3.19 CLEAN-UP
	A. Upon completion of the work and prior to final inspection, the Contractor shall clean all concrete surfaces, except outside sidewalks or paved areas and those having curing and sealing compound.

	3.20 DEFECTIVE CONCRETE
	A. Any concrete which has spalls, honeycombs, cracks, or soft areas shall be removed and repaired.  No repairs shall be made until the defects have been reviewed and method of repair approved by the Engineer.
	B. Remove all defective or damaged concrete, including honeycombed, sand streaked, or fractured material from the area to be repaired.  Chip out areas to one inch minimum depth.  Edge shall be squared with the surface to eliminate feather edges.
	C. Before placing the repair material obtain Engineer inspection.  Clean area free of shipping dust, dried mortar, and all other foreign materials.
	D. Keep surfaces to be repaired continuously wet for at least three hours prior to placing new concrete or mortar.  No free water on the surface when the repair material is placed.
	E. Apply a bonding agent to the area to be repaired before placing repair material.  Apply the bonding agent per manufacturer’s published instructions attached to container.

	3.21 UNSATISFACTORY CONCRETE
	A. Any concrete placed which fails to meet or exceed the specified strength requirements as determined from molded cylinders or cores, or to meet the density or surface requirements, or which has been frozen during placing or curing, shall be removed and replaced with satisfactory materials at the Contractor’s expense.
	B. Method of determining unsatisfactory concrete: visual appearance characteristic of rain or freeze damage to concrete which is apparent to the Engineer.



	05 52 00 - Guardrailing and Handrailing
	PART 1  GENERAL
	1.01 SCOPE OF WORK
	A. This section specifies prefabricated aluminum guardrailing and handrailing.
	B. Work of this section shall apply to all process related structures.  Refer to Section 05 50 00 for railing and guardrail for non-process related civil site improvements.

	1.02 QUALITY ASSURANCE
	A. General: Guardrailing and handrailing shall conform to the standards of the Occupational Safety and Health Administration (OSHA) and the International Building Code (IBC).
	B. References:  This section contains references to the following documents.  They are a part of this section as specified and modified.  In case of conflict between the requirements of this section and those of the listed documents, the requirements of this section shall prevail.

	1.03 SUBMITTALS
	A. Comply with Section 01 33 00.  Submit complete shop drawings showing materials, layout and connection details.  Shop drawing shall be accompanied by a letter certifying that the drawings represent construction which conforms to OSHA and IBC standards.


	PART 2  PRODUCTS
	2.01 MATERIALS
	A. Guardrailing and handrailing materials shall be as specified as follows:

	2.02 FABRICATION
	A. General
	B. Aluminum Handrails


	PART 3  EXECUTION
	3.01 GENERAL
	A. Guardrailing and handrailing shall be as specified and shown on the drawings.  Measurements for railings shall be field verified before fabrication.
	B. Dissimilar metals shall be protected from galvanic corrosion by means of pressure tapes, coatings, or isolators.  Aluminum in contact with concrete or grout shall be protected with a heavy coat of bituminous paint.
	C. Metal to be embedded in concrete shall be placed accurately and held in correct position while the concrete is placed.  Where required, recesses or blockouts shall be formed in the concrete, and the metalwork shall be grouted in place after concrete has attained its design strength in accordance with Section 03 30 00.



	05 53 00 - Metal Grating, Floor Plates, and Cover Plates
	PART 1  GENERAL
	1.01 SCOPE OF WORK
	A. This section specifies floor grating, floor plates, and cover plates.

	1.02 REFERENCES
	A. This section contains references to the following documents.  They are a part of this section as specified and modified.  In case of conflict between the requirements of this section and those of the listed documents, the requirements of this section shall prevail.


	PART 2  PRODUCTS
	2.01 MATERIALS
	A. Aluminum:  Aluminum grating bearing bars and aluminum floor plates and cover plates shall be of alloy 6061 T6 conforming to ASTM B221.  Aluminum grating cross bars shall be of an alloy conforming to either ASTM B221 (extrusions) or B210 (drawn).
	B. Steel:  Steel grating bearing bars and cross bars shall be of welding quality mild carbon steel conforming to ASTM A569.  Steel floor plates and cover plates shall be of structural quality steel conforming to ASTM A36.  All steel grating shall be hot-dip galvanized.

	2.02 FABRICATION
	A. General
	B. Grating


	PART 3  EXECUTION
	3.01 INSTALLATION
	A. General
	B. Grating, Floor and Cover Plates:  Grating, floor and cover plates shall be field measured for proper cutouts and proper sizes.  Field welding of aluminum grating and cover plates, where specified, shall be in accordance with ASCE Vol. 88 ST6.

	3.02 CLEANING
	A. After installation, damaged surfaces of shop primed metals shall be cleaned and touched up with the same material used for the shop coat.  Damaged surfaces of galvanized metals shall be repaired as specified in Section 05 91 00.



	11 00 00 - General Requirements for Equipment
	PART 1  GENERAL
	1.01 SCOPE OF WORK
	A. Scope:  This section specifies general requirements applicable to all mechanical equipment specified in Divisions 40, 41, 43, 44, and 46.  The Contractor is responsible for ensuring all mechanical equipment meets the requirements of this section in addition to the specific requirements of the individual equipment specification section.  Where the requirements of this section are in conflict with the requirements of an individual equipment specification section, the individual equipment specification shall take precedence.  The Contractor shall be responsible for coordinating the installation of the equipment.
	B. Equipment Lists:  Equipment lists, presented in these specifications and as specified on the drawings, are included for the convenience of the Contractor and are not complete listings of all equipment, devices and material to be provided under this contract.  The Contractor agrees to prepare his own material and equipment takeoff lists as necessary to meet the requirements of this project manual.

	1.02 QUALITY ASSURANCE
	A. Arrangement:  The arrangement of equipment shown on the Drawings is based upon information available to the Owner at the time of design and is not intended to show exact dimensions peculiar to a specific manufacturer.  The Drawings are, in part, diagrammatic, and some features of the illustrated equipment installation may require revision to meet actual equipment installation requirements.  Structural supports, foundations, connected piping, valves, and electrical conduit specified may have to be altered to accommodate the equipment provided.  No additional payment will be made for such revisions and alterations.
	B. References:  This section contains references to the following documents.  They are a part of this section as specified and modified.  In case of conflict between the requirements of this section and those of the listed documents, the requirements of this section shall prevail.
	C. Unit Responsibility:  Where specified in individual equipment specification sections, the Contractor shall assign unit responsibility to, and obtain each system from, the supplier of the primary or driven equipment.  The supplier shall provide all components of the system to enhance compatibility, ease of construction and efficient maintenance.  The responsible manufacturer shall coordinate selection and design of all system components such that all equipment is compatible and operates properly to achieve the performance requirements specified.  Assignment of unit responsibility shall in no way relieve the Contractor of his responsibility to the Owner for performance of all systems as provided elsewhere in the Contract Documents.
	D. Warranty:  All equipment and systems specified in Divisions 40, 41, 43, 44, and 46 shall be warranted against defects in materials and workmanship for a period beginning from date of purchase and extending through the correction period specified in Section C800 Supplementary Conditions of the Construction Contract.  During the warranty period, the equipment will be repaired or replaced at no cost to the Owner.
	E. The equipment manufacturer shall coordinate with suppliers of related equipment specified elsewhere in the Contract Documents to ensure proper operation and interface between system components.

	1.03 SUBMITTALS
	A. Provide the following submittals, as applicable, for each unique equipment item and unique set of performance requirements in accordance with Section 01 33 00.  Items 1 through 10 listed below must be submitted, reviewed by the engineer, and accepted prior to shipping of equipment.


	PART 2  PRODUCTS
	2.01 FLANGES AND PIPE THREADS
	A. Flanges on equipment and appurtenances provided under this section shall conform in dimensions and drilling to ANSI B16.1, Class 125 for maximum normal operating pressures of 150 psi or ANSI B16.1, Class 250 for maximum normal operating pressures of 300 psi, unless otherwise specified.  Pipe threads shall conform in dimension and limits of size to ANSI B1.1, coarse thread series, Class 2 fit.
	B. Threaded flanges shall have a standard taper pipe thread conforming to ANSI B1.20.1.  Unless otherwise specified, flanges shall be flat faced.
	C. Flange assembly bolts shall be heavy pattern, hexagonal head, carbon steel machine bolts with heavy pattern, hot pressed, hexagonal nuts conforming to ANSI B18.2.1 and B18.2.2.  Threads shall be Unified Screw Threads, Standard Coarse Thread Series, Class 2A and 2B, ANSI B1.1.

	2.02 BEARINGS
	A. Unless otherwise specified, equipment bearings shall be oil or grease lubricated, ball or roller type, designed to withstand the stresses of the service specified.  Each bearing shall be rated in accordance with the latest revisions of ABMA standards for Load Ratings and Fatigue Life for Ball and Roller Bearings.  Unless otherwise specified, equipment bearings shall have a minimum L�10 rating life of 50,000 hours.  The rating life shall be determined using the maximum equipment operating speed.
	B. Grease lubricated bearings, except those specified to be factory sealed and lubricated, shall be fitted with easily accessible grease supply, flush, drain and relief fittings.  Extension tubes shall be used when necessary.  Grease supply fittings shall be standard hydraulic alemite type.
	C. Oil lubricated bearings shall be equipped with either a pressure lubricating system or a separate oil reservoir type system.  Each oil lubrication system shall be of sufficient size to safely absorb the heat energy normally generated in the bearing under a maximum ambient temperature of 60 degrees C (140 degrees F) and shall be equipped with a filler pipe and an external level indicator gage.
	D. All bearings accessible to touch and located within 7 feet measured vertically from floor or working level or within 15 inches measured horizontally from stairways, ramps, fixed ladders or other access structures shall either incorporate bearing housings with sufficient cooling to maintain surface temperature at 65 degrees C (149 degrees F) or less for continuous operation at bearing rated load and a 50 degrees C ambient temperature or appropriate shielding shall be provided that will prevent inadvertent human contact.

	2.03 V�BELT ASSEMBLIES
	A. Unless otherwise specified, V-belt assemblies shall be Dodge Dyna-V belts with matching Dyna-V sheaves and Dodge Taper-lock bushings, Wood's Ultra V-belts with matching Ultra-V sheaves and Wood's Sure-Grip bushings, or equal.
	B. Sheaves and bushings shall be statically balanced.  Additionally, sheaves and bushings which operate at a peripheral speed of more than 5500 feet per minute shall be dynamically balanced.  Sheaves shall be separately mounted on their bushings by means of three pull�up grub or cap tightening screws.  Bushings shall be key seated to the drive shaft.
	C. Belts shall be selected for not less than 150 percent of rated driver horsepower and, where two sheaves sizes are specified shall be capable of operating with either set of sheaves.  Belts shall be of the antistatic type where explosion-proof equipment is specified.

	2.04 PUMP SHAFT SEALS
	A. General:  Where mechanical seals are specified, seals shall be self-contained cartridge type single or double mechanical seals as specified in individual equipment sections. Unless specified otherwise, mechanical seals shall conform to the requirements set forth in this paragraph.
	B. Mechanical Seals
	C. Shaft Packing
	D. Seal Water Regulating and Monitoring System

	2.05 COUPLINGS
	A. Unless otherwise specified in the particular equipment sections, equipment with a driver greater than 1/2 HP, and where the input shaft of a driven unit is directly connected to the output shaft of the driver, shall have its two shafts connected by a flexible coupling which can accommodate angular misalignment, parallel misalignment and end float, and which cushions shock loads and dampens torsional vibrations.  The flexible member shall consist of a tire with synthetic tension members bonded together in rubber.  The flexible member shall be attached to flanges by means of clamping rings and cap screws, and the flanges shall be attached to the stub shaft by means of taperlock bushings which shall give the equivalent of a shrunk�on fit.  There shall be no metal�to-metal contact between the driver and the driven unit.  Each coupling shall be sized and provided as recommended by the coupling manufacturer for the specific application, considering horsepower, speed of rotation, and type of service.
	B. Where torque or horsepower capacities of couplings of the foregoing type is exceeded, Thomas�Rex, Falk Steel Flex, or approved equal couplings will be acceptable provided they are sized in accordance with the equipment manufacturer's recommendations and sizing data are submitted.  They shall be installed in conformance to the coupling manufacturer's instructions.

	2.06 GUARDS
	A. Exposed moving parts shall be provided with guards which meet the requirements of OSHA.  Guards shall be fabricated of 14�gage steel, 1/2�13�15 expanded metal screen to provide visual inspection of moving parts without removal of the guard.  Guards shall be galvanized after fabrication and shall be designed to be readily removable to facilitate maintenance of moving parts.  Reinforced holes shall be provided.  Lube fittings shall be extended through guards.

	2.07 CAUTION SIGNS
	A. Equipment with guarded moving parts which operates automatically or by remote control shall be identified by signs reading "CAUTION � AUTOMATIC EQUIPMENT MAY START AT ANY TIME".  Signs shall be as specified in Section 10 14 00.  Signs shall be installed near guarded moving parts.

	2.08 GAGE TAPS, TEST PLUGS, AND GAGES
	A. Gage taps shall be provided on the suction and discharge sides of pumps, blowers, compressors, and as shown in the Drawings.  Pressure and vacuum gages shall be provided where specified.

	2.09 NAMEPLATES
	A. A manufacturer’s nameplate shall be provided for each piece of equipment and shall identify the manufacturer’s name and address, and the specific style and/or model of the equipment provided.
	B. Project identification nameplates shall be provided on each item of equipment and shall contain the specified equipment name or abbreviation and equipment number.  Equipment nameplates shall be engraved or stamped stainless steel and fastened to the equipment in an accessible location with stainless steel screws or drive pins.
	C. Project identification nameplates for pumps shall indicate rated head and flow, pump operating speed (rpm), and impeller diameter.

	2.10 LUBRICANTS
	A. The Contractor shall provide for each item of mechanical equipment a supply of the lubricant required for the commissioning period.  Lubricants shall be of the type recommended by the equipment manufacturer and shall be products of the Owner's current lubricant supplier.  The Contractor shall limit the various types of lubricants by consolidating them, with the equipment manufacturer's approval, into the least number of different types.  Not less than 90 days before the date shown in his construction schedule for starting, testing and adjusting equipment, the Contractor shall provide the Owner with three copies of a list showing the required lubricants, after consolidation, for each item of mechanical equipment.  The list shall show estimated quantity of lubricant needed for a full year's operation, assuming the equipment will be operating continuously.

	2.11 ANCHOR BOLTS
	A. Anchor bolts shall be designed for lateral forces for both pullout and shear.  Anchor bolts shall be 304 stainless steel and comply with the requirements of Section 05 05 19.

	2.12 SPARE PARTS
	A. Spare parts, wherever required by detailed specification sections, shall be stored in accordance with the provisions of this paragraph.  Spare parts shall be tagged by project equipment number and identified as to part number, equipment manufacturer, and subassembly component (if appropriate).  Spare parts subject to deterioration such as ferrous metal items and electrical components shall be properly protected by lubricants or desiccants and encapsulated in hermetically sealed plastic wrapping.  Spare parts with individual weights less than 50 pounds and dimensions less than 2 feet wide, or 18 inches high, or 3 feet in length shall be stored in a suitable box, identified with stenciled lettering stating the name of the equipment, equipment numbers, and the words "spare parts."  A neatly typed inventory of spare parts shall be taped to the exterior of the box.


	PART 3  EXECUTION
	3.01 GENERAL
	A. The manufacturer shall assume responsibility for packaging to prevent transit and handling damage.
	B. Store, install, and start-up each specified equipment system, including accessories, where shown on the Drawings, as specified herein, and as recommended by the equipment manufacturer's written instructions.  Bring any discrepancies immediately to the attention of the Engineer.
	C. Final coatings, where required, shall be in accordance with Section 09 90 00.

	3.02 INSTALLATION AND FIELD TESTING
	A. All certification of factory tests and materials shall be submitted and approved by the Engineer before shipping equipment.
	B. The Contractor shall install the equipment and make any and all necessary modifications and/or adjustments required to obtain satisfactory operation.  Accurately place anchor bolts for skid attachment to floor using dimensions as per the manufacturer installation data and as specified in Section 05 05 19.
	C. Provide lubrication and lubrication fittings before operating as per manufacturer’s recommendations.  Extend fitting to allow easy access and without having to remove covers or guards.
	D. Provide factory certified service technician to inspect the installation, unless otherwise specified.
	E. All equipment shall be field tested after installation in accordance with Section 01 91 13, the Contract Documents, the requirements of this section, and the requirements of the individual equipment specification to demonstrate satisfactory operation and performance, without causing excessive noise, cavitation, vibration, leakage, overheating, or other operational deficiencies.  Field testing shall be performed under the supervision of an experienced field representative of the manufacturer, who shall supervise the testing and shall certify in writing that the equipment and controls have been properly installed, aligned, lubricated, adjusted, and readied for operation.
	F. Start-up:  Start-up, check and operate equipment over the entire operational range and speed range.
	G. Pump systems.  Pumps systems shall be tested for compliance with the following:
	H. The installation and initial operation of all components shall be certified on the Certificate of Installation, Inspection and Start-up Services form as specified in Section 01 91 13.
	I. Electrical and controls testing shall conform to the requirements of Section 01 91 13 and Divisions 26 and 40.

	3.03 TRAINING
	A. Unless otherwise specified, training addressing the theory of operation, testing, troubleshooting, and maintenance of equipment item and system shall be provided.  Training shall be conducted in accordance with Section 01 79 00 and shall be certified on Manufacturer’s Certificate of Instructional Services in Section 01 79 00.  Minimum training duration shall be as specified in the individual equipment specification.



	11 05 13 - Electric Motors
	PART 1  GENERAL
	1.01 DESCRIPTION
	A. This section specifies low-voltage alternating current induction motors, 250 horsepower or less.  This section does not specify medium voltage (over 600 volts) motors and specialty motors such as submersible motors, hoist motors, valve operator motors or torque rated motors.  Unless specified otherwise, electric motors shall be provided by the manufacturer of the driven equipment under the provisions of Section 11 00 00.  Unless specified otherwise in the particular equipment specifications, motors shall be provided in compliance with this specification Section.

	1.02 QUALITY ASSURANCE
	A. General:  Motors shall be built in accordance with UL 674, UL 1004, NEMA Standard MG 1, and to the requirements specified.
	B. References:  This section contains references to the following documents.  They are a part of this section as specified and modified.  In the event conflict between the requirements of this section and those of the listed documents, the requirements of this section shall prevail.
	C. Factory Testing:  Motors rated 100 horsepower and greater shall be assembled and performance tested at the factory.  Test results shall be submitted with the equipment operation and maintenance data.  Factory tests shall include the following:

	1.03 AMBIENT CONDITIONS
	A. Motors shall be rated for continuous operation at nameplate horsepower under the following conditions:


	PART 2  PRODUCTS
	2.01 ACCEPTABLE PRODUCTS
	A. The following manufacturer's motors generally meet the class and performance requirements of this specification when furnished with appropriate modifications and additional features as specified:

	2.02 GENERAL
	A. Nameplates:  Motor nameplates shall be engraved or stamped stainless steel or brass.  Information shall include those items enumerated in NEMA Standard MG 1, paragraph 10.37, 10.38 or 20.60, as applicable. Nameplates shall be permanently fastened to the motor frame and shall be positioned to be easily visible for inspection.
	B. Construction:  All motors provided under this specification shall have the following features of construction unless otherwise specified:
	C. Provide the below listed information:

	2.03 MOTORS LESS THAN 1/2 HORSEPOWER
	A. General:  Unless otherwise noted on the Drawings or Specifications, motors less than 1/2 horsepower shall be squirrel cage, single phase, capacitor start, induction run type.  Construction features listed in paragraph 11 05 13-2.02 may be as normally supplied by the equipment manufacturer.  Single phase motors shall have Class B insulation.  Small fan motors may be split-phase or shaded-pole type.  Windings shall be copper.
	B. Rating:  Motors shall be rated 115 volts, single phase, 60 hertz, and shall be continuous time rated in conformance with NEMA Standard MG 1, paragraph 10.35.  Motors shall be non-overloading at all points of the equipment operation.
	C. Enclosures:  Motor enclosures shall be as defined in NEMA MG 1.  Unless otherwise specified, motors shall have totally enclosed fan cooled or totally enclosed non-ventilated enclosures.  Explosionproof motors shall bear the UL Label for Class I, Division 1, Group D hazardous locations.

	2.04 MOTORS 1/2 HORSEPOWER THROUGH 250 HORSEPOWER
	A. General:  Motors 1/2 horsepower through 250 horsepower shall be three phase, squirrel cage, full voltage start induction type.  Unless otherwise specified, motors shall have a NEMA MG 1-1.16 design for the duty service imposed by the driven equipment such as frequent starting, intermittent overload, high inertia, mounting configuration, or service environment.
	B. Rating:  Motors shall be rated 460 volts, three phase, 60 Hz, and shall be continuous time rated in accordance with NEMA Standard MG 1, paragraph 10.35.  Unless specified otherwise, motors shall have a service factor of 1.15, but shall not be required to exceed their nameplate rating at any point in the service range of the driven equipment.
	C. Efficiency:  Motors shall be premium energy efficient type. Motor minimum nameplate efficiency, determined in accordance with IEEE 112B testing procedures, when operating on a sinusoidal power source shall be as specified in NEMA MG1 for premium efficiency electric motors.
	D. Classifications
	E. Thermal Protection:  Type 2 and Type 3 motors, 50 horsepower and larger, shall be provided with Type 1 thermal protection as defined in NEMA MG 1-12.53.1 unless otherwise specified.  Motor manufacturer shall provide any auxiliary equipment required to monitor the thermal protection devices.  Auxiliary equipment shall have normally closed NEMA ICS 2 B300 contacts and shall be housed in NEMA 250 enclosures as follows:
	F. Inverter Duty Motors:  Motors specified as inverter duty in the process equipment specifications shall have the features of the specified motor classification (Refer to paragraph 11 05 13-2.04 D) in addition to the features specified herein for inverter duty motors.
	G. Vertical Motors:  Vertical motors shall be solid-shaft P-base type specifically designed for vertical installation.  Universal position motors are not acceptable.  Vertical motors shall conform to Type 2, Type 3, and/or inverter duty motor requirements as specified.  Thrust bearing rating shall be compatible with the loads imposed by the driven equipment.
	H. Conduit Boxes:  Conduit boxes shall be cast iron, split construction with threaded hubs. Conduit boxes shall be sized at least one size larger than NEMA standard for the given motor size. Conduit boxes shall be designed to rotate in order to permit installation in any of four positions 90 degrees apart. Motors shall be furnished with petroleum-resistant gaskets at the base of the conduit box and between the halves of the conduit box. Motors shall have grounding lug located within the box for the ground connection. Minimum length of pigtail leads shall be 12 inches for motors up to 50 horsepower, and 16 inches for motors larger than 50 to 250 horsepower.
	I. Bearings:  Bearings may be oil or grease lubricated ball or angle contact roller bearings rated for a minimum L-10 life of 100,000 hours in accordance with ABMA 9-1990 or ABMA 11-1990 at the ambient temperature specified.   Motor designs employing cartridge type bearings will not be accepted.  Bearings shall be fitted with lubricant fill and drain or relief fittings.
	J. Lifting Eyes:  Motors weighing more than 50 pounds shall be fitted with at least one lifting eye.
	K. Current Imbalance:  Current imbalance, based upon the lowest value measured, shall not exceed the values tabulated below when the motor is operating at any load within its service factor rating and is supplied by a balanced voltage system:
	L. Space Heaters:  Where specified, space heaters shall be sized and designed to prevent condensation inside the motor enclosure after shutdown.  Heaters shall be cartridge or flexible wraparound type.  Heaters shall be rated 120 volts, single phase, 60 Hz.  The space heater rating in watts and volts shall be noted on the motor nameplate or on a second nameplate.  Space heater terminals shall be brought to a separate terminal block or pigtails in the conduit box.
	M. For motors 100 horsepower and larger, a motor heating curve.


	PART 3  EXECUTION
	3.01 INSPECTION
	A. Examine areas and conditions under which motors are to be installed and notify Contractor in writing of conditions detrimental to proper completion of the work.  Do not proceed with work until unsatisfactory conditions have been corrected in a manner acceptable to the Installer.

	3.02 INSTALLATION OF MOTORS
	A. Install motors and accessories in accordance with manufacturer's instructions.  Manufacturer’s installation instructions shall be available at the project site.
	B. Remove any slushing compound on shaft or other parts using a petroleum-type solvent.
	C. Remove shaft shipping braces after motor is placed in its final location.
	D. Install motor securely on firm, level foundation.
	E. Install shaft coupling or sheave in accordance with manufacturer’s instructions. Do not modify motor shaft to accommodate coupling or sheave.
	F. Align the motor shaft with the load shaft. Meet the most stringent of the motor manufacturer’s requirements for shaft alignment or the driven equipment manufacturer’s requirements for shaft alignment.
	G. Verify that line voltage and phases agree with motor nameplate.
	H. Ground motors according to manufacturer’s instructions and the requirements of Specification 33 71 02.
	I. Make electrical connections to motors using materials and methods in accordance with Specification 26 20 00. Use motor lead splicing kits to insulate and seal connections to leads.

	3.03 FIELD INSPECTION AND TESTING
	A. Verify that motor is lubricated in accordance with manufacturer’s instructions.
	B. Before energizing, turn motor shaft by hand to ensure free rotation.
	C. Verify that the area around motor fan cooling air inlets is free of debris that could be drawn into motor or motor fan during operation.
	D. Check external bolted connections for proper torque.
	E. Before energizing motor with driven equipment, verify proper alignment of motor shaft with load shaft. Provide alignment test report.
	F. Inspect and test motor installations in accordance with the requirements of Specification 26 08 00.



	26 05 00 - Common Work Results for Electrical
	PART 1  GENERAL
	1.01 SCOPE OF WORK
	A. General:  This section specifies several categories of provisions for electrical work, including:
	B. Drawings:  Examine all drawings relating to the project.  Include all work, materials, and equipment mentioned or shown as being provided under this division.  Refer to all Drawings and details in coordinating and completing the work.  Study all Drawings to determine any conflicts with ordinances and statutes.  Report any discrepancies, conflicts, or omissions; accomplish work required for conformance and/or completion.
	C. Specifications:  Examine all specification divisions relating to the project.  Include all work, materials, and equipment mentioned as being provided under this division.  Study all specifications to determine any conflicts with ordinances and statutes. Report any discrepancies, conflicts, or omissions; accomplish work require for conformance and/or completion.
	D. General Outline:  The facilities and systems of the electrical work can be described (but not by way of limitation) as follows:

	1.02 RELATED SECTIONS
	A. General Conditions – Coordination and Meetings
	B. General Conditions – Submittals

	1.03 REFERENCES
	A. ANSI – American National Standards Institute
	B. ASTM – American Society of Testing Materials
	C. IEEE – Institute of Electrical and Electronic Engineers
	D. ICEA – Insulated Cable Engineers Association
	E. NECA – National Electrical Contractors Association
	F. NFPA 70 – National Electric Code (NEC)
	G. OSHA – Occupational Safety and Health Act
	H. UL – Underwriters' Laboratories

	1.04 ACTION SUBMITTALS
	A. General: Electrical compliance submittals shall be prepared and submitted in accordance with the Conditions of Contract, General Conditions, and this specification section.  The types of submittals required for electrical work are defined herein. Refer to each Division 26 specification section for detailed requirements for submittal content.  Administrative submittals are specified elsewhere in the Contract Documents.
	B. Content:  Electrical compliance submittals shall include the following information.
	C. Submittal Presentation:  Submittal data shall be assembled in a PDF document.  Each PDF submittal shall contain a cover sheet, bookmarked by item, and cross-referenced to the appropriate specification paragraph.  Catalog cuts shall be edited and clearly identify only the items, model numbers, and information that applies to the equipment being furnished.
	D. Partial, incomplete, or illegible submittals will be returned to the Contractor without review for re-submittal.

	1.05 INFORMATION SUBMITTALS
	A. Instruction Manuals
	B. Drawings

	1.06 QUALITY ASSURANCE
	A. General:  Refer to the General Conditions for general administrative/procedural requirements related to compliance with codes and standards.  Materials and workmanship shall comply with all applicable codes, specifications, local ordinances, industry standards, and utility company regulations.  In case of difference between codes, state laws, local ordinances, industry standards, utility company regulations, and the contract documents, the most stringent shall govern.
	B. Definitions
	C. Identification of Listed Products:  Electrical equipment and materials shall be listed for the purpose for which they are to be used, by an independent testing laboratory.  Three such organizations are Underwriters Laboratories (UL), Canadian Standards Association (CSA), and Electrical Testing Laboratories (ETL).  Independent testing laboratory shall be acceptable to the inspection authority having jurisdiction.
	When a product is not available with a testing laboratory listing for the purpose for which it is to serve, the product may be required by the inspection authority, to undergo a special inspection at the manufacturer's place of assembly.  All costs and expenses incurred for such inspections shall be included in the original contract price.
	D. Symbols:  Except as otherwise indicated, refer to the symbol’s legend on the Drawings for definitions of symbols used on the Drawings to show electrical work.
	E. Coordination Meetings: The Contractor shall include as Work of this section of the specifications the requirement for the following coordination meetings to be held at the project site.  The primary function of the meetings shall be to ensure compliance with the requirements of the construction documents and facilitate timely performance of the contract.  The Contractor shall have in attendance at each meeting a representative of the Division 16 subcontractor who is responsible for the execution of the Work of this contract.  The preliminary schedule and agenda for each of the meetings shall be as described below.  The specific dates for each of the meetings shall be scheduled by the Contractor and approved by the Construction Manager.  The Construction Manager shall be provided with two (2) weeks minimum advanced written notice of proposed scheduled meeting dates.

	1.07 PROJECT/SITE CONDITIONS
	A. Environmental Conditions:  The following environmental conditions are typical for the project site.  All electrical equipment and materials shall be sized and de-rated for the specified conditions:
	B. Area Classifications: For the purpose of delineating the basic electrical construction materials and installation requirements for this project, areas of the project have been classified on the Drawings as defined below.  Electrical work within these areas shall conform to the requirements described below as well as the referenced code requirements.
	C. Construction Materials:  Construction materials required for each area classification are listed in Table 26 05 00-A appended to the end of this specification section. Refer to the individual specification section for each component for material composition and installation practices.
	D. Seismic:  Electrical equipment and supports shall be braced in accordance with the Uniform Building Code for Seismic Zone 1.

	1.08 HANDLING AND STORAGE
	A. Delivery:  Deliver electrical materials and equipment properly packaged.  Utilize factory fabricated containers or wrappings for materials and equipment which protect materials and equipment from damage.  Inspect materials and equipment to ensure that no damage has occurred during shipment.
	B. Storage:  Store electrical materials and equipment indoors in original packaging in areas specifically designated for equipment storage.  Protect equipment and materials from construction traffic and debris.
	C. Handling: Handle electrical materials and equipment carefully to prevent physical damage to materials and equipment.  Remove packaging, including the opening of crates and containers, avoiding the use of excessive hammering, and jarring which could damage the materials and equipment contained therein.  Do not install damaged materials or equipment; remove from site and replace damaged materials and equipment with new.


	PART 2  PRODUCTS
	2.01 EQUIPMENT AND MATERIALS
	A. Equipment and materials shall be new and free from defects.  All material and equipment of the same or a similar type shall be of the same manufacturer throughout the work.  Standard production materials shall be used wherever possible.

	2.02 ELECTRICAL EQUIPMENT IDENTIFICATION
	A. General:  Nameplates shall be made from laminated phenolic plastic.  The nominal size of the nameplates shall be 3/4-inch-high by 2 inches long.  Nameplates shall have white backgrounds with 3/16-inch black letters.  Nameplate engraving shall minimally identify the equipment or equipment served by the labeled device and shall be in complete English terminology as indicated on the Drawings.  Nameplates shall be attached with epoxy-based adhesive.
	B. Legends:  Descriptions given on the one-line diagrams; panel schedules shall be used as the basis for nameplate engraving.  In addition to the English description, each nameplate shall also indicate the equipment or device tag number.  Additional engraving legend requirements shall be as defined below. If abbreviations are required because of space limitations, abbreviations shall be submitted to the Engineer for approval.
	C. Equipment:  Nameplates shall be provided for the following equipment.  Additional engraving requirements shall be as indicated in parenthesis for each equipment type.

	2.03 CUTTING AND PATCHING
	A. Comply with the requirements of the General Conditions for the cutting and patching of other work to accommodate the installation of electrical work.  Except as individually authorized by the Construction Manager, cutting, and patching of electrical work to accommodate the installation of other work is not permitted.

	2.04 EXCAVATING FOR ELECTRICAL WORK
	A. General:  The work of this article is defined to include whatever excavating and backfilling is necessary to install the electrical work.  Coordinate the work with other excavating and backfilling in the same area, including dewatering, flood protection provisions, and other temporary facilities.  Coordinate the work with other work in the same area, including other underground services (existing and new), landscape development, paving, and floor slabs on grade.  Coordinate with weather conditions and provide temporary facilities needed for protection and proper performance of excavating and backfilling.

	2.05 CONCRETE FOR ELECTRICAL WORK
	A. General:  The work of this article is defined to include whatever concrete work is necessary or shown specifically to install the electrical work; but excluding equipment base grouting (see applicable Division 26 sections).  Coordinate the work with other work, particularly other concrete work, and accessories.

	2.06 HOUSEKEEPING
	A. General:  Electrical equipment shall be protected from dust, water, and damage during the construction period.  Electrical equipment including motor control centers, motor controllers, panelboards, switchgear, and buses shall be wiped free of dust and dirt on the outside and kept dry.
	B. Upon completion of the work, remove all litter, waste material, unused materials, and Contractor’s tools and equipment from the job site.
	C. Remove all construction debris, packing materials, shipping labels, etc., from the interior and exterior of the equipment. Thoroughly clean and remove construction markings from interior surfaces.
	D. Clean exterior surfaces of equipment of all construction debris and markings and leave the equipment in an unblemished condition.
	E. Clean all equipment filters in accordance with the manufacturer’s instructions.
	F. Touch-up scratched or marred surfaces to match original finish.

	2.07 TESTING
	A. The tests specified in Section 26 08 00 of these specifications shall be performed prior to energizing the electrical circuits.

	2.08 CLOSEOUT
	A. General:  Refer to the General Conditions sections for general closeout requirements.
	B. Lubrication:  Clean and lubricate operational equipment.
	C. Training:  Instruct Owner’s personnel thoroughly in the operation, sequencing, maintenance, and safety/emergency provisions of the electrical systems.

	2.09 MAINTENANCE MATERIALS
	A. Extra stock of spare parts, materials, replacement units, accessories, adjustment devices, and similar items as designated, for the Owner’s initial use in maintaining the electrical equipment and systems in continued operation.  Maintenance materials shall be furnished where specified in each equipment specification.

	2.10 RECORD DOCUMENTS
	A. Record documents refer to those documents maintained and annotated by the Contractor during construction, and include record drawings in accordance with General Conditions sections, and the following additional schedules, lists, and drawings:


	PART 3  EXECUTION
	3.01 INSPECTION
	A. Examine areas and conditions under which equipment is to be installed and notify Contractor in writing of conditions detrimental to proper completion of the work.  Do not proceed with work until unsatisfactory conditions have been corrected in a manner acceptable to the Installer.

	3.02 GENERAL
	A. Coordinate equipment installation work with electrical raceway and wire/cable work, as necessary for proper interface.
	B. Tighten connectors and terminals, including screws and bolts, in accordance with equipment manufacturer’s published torque tightening values for equipment connectors.  Where manufacturer’s torquing requirements are not indicated, tighten connectors and terminals to comply with tightening torques specified in UL Standard 486A.  Use properly scaled torque indicating hand tool.
	C. Cables larger than No. 6 AWG which hang from their vertical connections shall be supported from the structure within 2 feet of the connection.

	3.03 INSTALLATION OF FREESTANDING EQUIPMENT
	A. Install equipment at the locations indicated, complying with manufacturer’s written instructions, applicable requirements of NEC and NECA standards, and in accordance with recognized industry practices to ensure that products fulfill requirements.
	B. The floor or slab upon which the freestanding equipment is installed shall be smooth and level (within 1/8 inch per three feet in any direction). Mount the equipment in accordance with manufacturer’s instructions.

	3.04 INSTALLATION OF WALL-MOUNTED EQUIPMENT
	A. Install equipment at the locations indicated, complying with manufacturer’s written instructions, applicable requirements of NEC and NECA standards, and in accordance with recognized industry practices to ensure that products fulfill requirements.
	B. Equipment mounting height shall be 72 inches above finished floor to top of equipment enclosure.
	C. Equipment enclosure shall be mounted on u-channel supports anchored to associated wall.
	D. Conduits shall be terminated on the sides and bottom of enclosures.  Conduits shall not be installed in the top of the enclosure without approval of the Construction Manager.

	3.05 GROUNDING
	A. Provide equipment grounding connections to equipment as indicated. Tighten connections to comply with tightening torques specified in UL Standard 486A to assure permanent and effective grounding.

	3.06 FIELD QUALITY CONTROL
	A. Field inspection and testing of equipment shall be completed prior to energizing the equipment.
	B. Prior to energization of electrical circuitry, check all accessible connections to manufacturer’s tightening torque specifications.

	3.07 ADJUSTING AND CLEANING
	A. Adjust operating mechanisms for free mechanical movement.
	B. Touch-up scratched or marred surfaces to match original finish.

	3.08 RUBBER MATS
	A. A three-foot-wide rubber mat shall be furnished and installed on the floor and in front of each piece of electrical equipment located indoors.  The mat shall be long enough to cover the full length of each enclosure.  The mat shall be 1/4 inch thick with beveled edges, canvas back, solid type with corrugations running the entire length of the mat.  The mat shall be guaranteed extra quality, free from cracks, blow holes or other defects detrimental to their mechanical or electrical strength.  The mat shall meet OSHA requirements and the requirements of ANSI/ASTM D 178 J6-7 for Type 2, Class 2 insulating matting.



	26 05 19 - Low-Voltage Electrical Power Conductors and Cables
	PART 1  GENERAL
	1.01 THE REQUIREMENT
	A. The Contractor shall furnish, install, connect, test, and place in satisfactory operating condition, all low voltage wire and cable indicated on the Drawings and as specified herein and/or required for proper operation.  The work of connecting cables to equipment and devices shall be considered a part of this Section.  All appurtenances required for the installation of cable and wire systems shall be furnished and installed by the Contractor.
	B. The scope of this Section does not include internal wiring factory installed by electrical equipment manufacturers.

	1.02 SUBMITTALS
	A. In accordance with the procedures and requirements set forth in the General Conditions, the Contractor shall obtain from the wire and cable manufacturer and submit the following:
	B. Each submittal shall be identified by the applicable specification section.

	1.03 SHOP DRAWINGS
	A. Each submittal shall be complete in all respects, incorporating all information and data listed herein and all additional information required for evaluation of the proposed material's compliance with the Contract Documents.
	B. Partial, incomplete, or illegible Submittals will be returned to the Contractor without review for resubmittal.
	C. Shop drawings shall include but not be limited to:

	1.04 IDENTIFICATION
	A. Each cable shall be identified as specified in Part 3, Execution, of this Specification.


	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. The wire and cable to be furnished and installed for this project shall be the product of manufacturers who have been in the business of manufacturing wire and cable for a minimum of ten (10) years.  Wire and cable shall be designed, constructed, and installed in accordance with the best practices of the trade, and shall operate satisfactorily when installed as specified herein and indicated on the Drawings.  Only one (1) manufacturer for each wire and cable type shall be permitted.
	B. The wire and cable manufacturer shall be ISO 9000 registered.

	2.02 POWER WIRE AND CABLE
	A. Power cable and wire installed underground, in wet process areas, or between the output terminals of a VFD and the respective motor shall consist of stranded copper conductor with insulation type XHHW/XHHW-2, rated 90°C and 600V.
	B. Power cable and wire for all other loads shall consist of stranded, copper conductor with insulation type THHN, 90°C for dry locations and THWN, 75°C for wet locations.
	C. Conductors shall be stranded copper per ASTM-B8 and B-3, and Class B or C stranding contingent on the size unless otherwise specified.  Minimum size wire shall be No. 12 AWG.
	D. Multi-conductor power cable assemblies shall be UL 1277 Listed, provided with a bonding conductor, and furnished with an overall PVC jacket.
	E. Power wire and cable shall be as manufactured by the Okonite Company, the Southwire Company, General Cable, or equal.

	2.03 CONTROL CABLE
	A. Control cable and wire installed underground or in wet process areas shall consist of stranded copper conductor with insulation type XHHW/XHHW-2, rated 90°C and 600V.
	B. Control cable for all other locations shall consist of stranded, copper conductor with insulation type THHN, 90°C for dry locations and THWN, 75°C for wet locations, and 600V.
	C. Conductors shall be stranded copper per ASTM B-8 and B-3, and Class B or C stranding contingent on the size unless otherwise specified.  Minimum wire size shall be No. 14 AWG.
	D. Multi-conductor control cable assemblies shall be UL 1277 Listed, provided with a bonding conductor, and furnished with an overall PVC jacket.
	E. Control cable shall be as manufactured by the Okonite Company, the Southwire Company, General Cable, or equal.

	2.04 LIGHTING AND RECEPTACLE WIRE
	A. The lighting and receptacle branch circuit wire shall consist of solid, copper conductors with insulation type THHN, 90°C for dry locations and THWN, 75°C for wet locations.
	B. Conductors shall be solid copper per ASTM- B-3.  Minimum size wire shall be No. 12 AWG.
	C. Lighting and receptacle wire shall be as manufactured by the Okonite Company, the Southwire Company, General Cable, or equal.

	2.05 INSTRUMENTATION CABLE
	A. The instrumentation cable for analog signals shall be single, shielded, twisted pairs or triads with 600-volt insulation and shall have a 75°C (minimum) insulation rating.
	B. Conductors shall be tin, or alloy coated (if available), soft, annealed copper, stranded per ASTM-B8, Class B stranding unless otherwise specified.  Minimum size wire shall be No. 16 AWG.
	C. The instrumentation cable shall be Okoseal-N Type P-OS for single pair or triad applications and Okoseal-N Type SP-OS for multiple pair or triad applications as manufactured by the Okonite Company, Belden equivalent, Southwire Company equivalent, or equal.

	2.06 CONDUCTOR IDENTIFICATION
	A. Conductors shall be identified using a color coding method.  Color coding for individual power, control, lighting, and receptacle conductors shall be as follows:
	B. Individual conductors No. 2 AWG and smaller shall have factory color coded insulation.  It is acceptable for individual conductors larger than No.2 AWG to be provided with factory color coded insulation as well, but it is not required.  Individual conductors larger than No.2 AWG that are not provided with factory color coded insulation shall be identified by the use of colored tape in accordance with the requirements listed in Part 3 herein.  Insulation colors and tape colors shall be in accordance with the color-coding requirements listed above.
	C. Conductors that are a part of multi-conductor control cable assemblies shall have black insulation.  The conductor number shall be printed on each conductor’s insulation in accordance with ICEA S-58-679, Method 4.  Each conductor within the cable assembly shall also be identified with a heat shrink tag with color coded background in accordance with the requirements listed in Part 3 herein.  Background color shall be in accordance with the color-coding requirements listed above.
	D. Conductors that are a part of multi-conductor power cable assemblies shall have black insulation.  The conductor number shall be printed on each conductor’s insulation in accordance with ICEA S-58-679, Method 4.  Each conductor No.2 AWG and smaller within the cable assembly shall also be identified with a heat shrink tag with color coded background.  Each conductor larger than No.2 AWG within the cable assembly shall also be identified by the use of colored tape.  Heat shrink tags and colored tape shall be in accordance with the requirements listed in Part 3 herein.  Tape color and heat shrink tag background color shall be in accordance with the color-coding requirements listed above.

	2.07 CABLE PULLING LUBRICANTS
	A. Cable pulling lubricants shall be non-hardening type and approved for use on the type of cable installed.  Lubricant shall be Yellow #77 Plus by Ideal, Cable Gel by Greenlee, Poly-Gel by Gardner Bender, or equal.


	PART 3  EXECUTION
	3.01 POWER, CONTROL, AND LIGHTING/RECEPTACLE WIRE AND CABLE INSTALLATION
	A. The wire and cable shall be installed as specified herein and indicated on the Drawings.
	B. The cables shall be terminated in accordance with the cable and/or termination product manufacturer's instructions for the particular type of cable.
	C. To minimize oxidation and corrosion, wire and cable shall be terminated using an oxide-inhibiting joint compound recommended for "copper-to-copper" connections.  The compound shall be Penetrox E as manufactured by Burndy Electrical, or equal.
	D. Splices shall not be allowed in the underground manhole and handhole systems.  If splices are required, the Contractor shall obtain approval in writing from the Engineer prior to splicing.  Splicing materials shall be barrel type butt splice connectors and heat shrink tubing as manufactured by 3M, Ideal, or equal.  No splicing of instrumentation cable is allowed.  The use of screw-on wire connectors (wire nuts) shall only be permitted for lighting and receptacle circuits.
	E. Wire and Cable Sizes
	F. Additional Conductor Identification
	G. Wiring Supplies
	H. Training of Cable
	I. Conductor Terminations
	J. Pulling Temperature

	3.02 INSTRUMENTATION CABLE INSTALLATION
	A. The Contractor shall install all cable or conductors used for instrumentation wiring (4 20 mA DC, etc.) in conduit as specified in Section 260533.23 – Surface Raceways for Electrical Systems.  Only instrumentation cable as specified herein shall exclusively occupy these conduits.  No other wiring for AC or discrete DC circuits shall be installed in these conduits.
	B. All shielding shall be continuous and shall be grounded at one point only.
	C. Where instrumentation cables are installed in panels, manholes, handholes, and other locations, the Contractor shall arrange wiring to provide maximum clearance between these cables and other conductors.  Instrumentation cables shall not be installed in same bundle with conductors of other circuits.
	D. Special instrument cable shall be as specified or recommended by the manufacturer of the equipment or instruments requiring such wiring. Installation, storage, and terminations shall be per manufacturer's recommendations.

	3.03 TESTING
	A. All testing shall be performed in accordance with the requirements of the General Conditions.  The following tests are required:
	B. Wires and cables shall be tested before being connected to motors, devices or terminal blocks.
	C. If tests reveal defects or deficiencies, the Contractor shall make the necessary repairs or shall replace the cable as directed by the Engineer, without additional cost to the Owner.
	D. All tests shall be made by and at the expense of the Contractor who shall supply all testing equipment.  Test reports shall be submitted to the Engineer.



	26 05 26 - Grounding and Bonding for Electrical Systems
	PART 1  GENERAL
	1.01 SCOPE OF WORK
	A. The Contractor shall furnish and install grounding systems complete in accordance with the minimum requirements established by Article 250 of the NEC.  Article 250 of the NEC shall be considered a minimum requirement for compliance with this Specification.
	B. Grounding of all instrumentation and control systems shall be furnished and installed in accordance with the manufacturer/system requirements and IEEE 1100-92, Powering and Grounding of Sensitive Electronic Equipment.  Conflicts shall be promptly brought to the attention of the Engineer.
	C. In addition to the NEC requirements, building structural steel columns and metallic chemical and process storage tank shall be permanently and effectively grounded.

	1.02 RELATED SECTIONS
	A. General Conditions – Coordination and Meetings
	B. General Conditions – Submittals
	C. Section 26 05 00 – Common Work Results for Electrical
	D. Section 26 05 33.23 – Surface Raceways for Electrical Systems

	1.03 REFERENCES
	A. UL 467 – Grounding and Bonding
	B. IEEE81 – Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Ground System

	1.04 ACTION SUBMITTALS
	A. Submittals shall be in accordance with the General Conditions and as specified herein.
	B. Shop Drawings - Each submittal shall be complete in all respects, incorporating all information and data listed herein and all additional information required for evaluation of the proposed equipment's compliance with the Contract Documents
	C. Results of certified field tests.
	D. Manufacturer’s Certification - Certify that products meet or exceed specified requirements.
	E. Identified by applicable specification section.

	1.05 INFORMATION SUBMITTALS
	A. Submittals shall be in accordance with the General Conditions, and as specified herein.
	B. Prior to start-up, submit manufacturer’s operation and maintenance manuals and recommended spare parts list, including but not limited to:

	1.06 HANDLING AND STORAGE
	A. Equipment shall be carefully transported, stored, handled, and set in place in a manner that will prevent damage, misalignment, and distortion to the components.
	B. Follow manufacturer's recommendations regarding handling and storage at all times prior to installation of the equipment.


	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. The equipment covered by these specifications shall be standard equipment of proven performance as manufactured by reputable concerns.  Equipment shall be designed, constructed, and installed in accordance with the best practices of the trade, and shall operate satisfactorily when installed as shown on the Drawings.

	2.02 GROUND RODS AND GRID
	A. Ground rods shall be rolled to a commercially round shape from a welded copper clad steel manufactured by the molten welding process or by the electro formed process (molecularly bonded).  They shall have an ultimate tensile strength of 75,000 pounds per square inch (psi) and an elastic limit of 49,000 psi.  The rods shall be not less than 3/4 inch in diameter by 10 feet in length; and the proportion of copper shall be uniform throughout the length of the rod.  The copper shall have a minimum wall thickness of 0.010 inch at any point on the rod.  Ground rods shall be UL 467 listed.  The ground rods shall be manufactured by Erico Products, Blackburn, or equal.
	B. Except where specifically indicated otherwise, all exposed non-current carrying metallic parts of electrical equipment, metallic raceway systems, grounding conductors in nonmetallic raceways and neutral conductors of wiring systems shall be grounded.
	C. The ground connection shall be made at the main service equipment and shall be extended to the ground grid surrounding the structure.  The ground grid shall also be connected to the point of entrance of the metallic water service.  Connection to the water pipe shall be made by a suitable ground clamp or lug connection to a plugged tee.  If flanged pipes are encountered, connection shall be made with the lug bolted to the street side of the flanged connection.
	D. Where ground fault protection is employed, care shall be taken so that the connection of the ground and neutral does not interfere with the correct operation of the ground fault protection system.

	2.03 FITTINGS
	A. Grounding connections to equipment shall be bolted. Cable end connections shall be made by hydraulic irreversible crimp or exothermically welded.  Split bolt type connectors are not acceptable.  Fittings shall be UL 467 listed.

	2.04 EQUIPMENT GROUNDING CONDUCTORS
	A. An insulated equipment grounding conductor, which shall be separate from the electrical system neutral conductor, shall be furnished and installed for all circuits.  Insulation shall be of the same type as the underground conductors in the raceway and shall be green in color.  Equipment grounding conductors shall be furnished and installed in all conduits.  Use of conduits as the NEC required equipment grounding conductor is not acceptable.

	2.05 EQUIPMENT GROUNDS
	A. Equipment grounds shall be solid and continuous from a connection at earth to all distribution panelboards.  Ground connections at panelboards, outlets, equipment, and apparatus shall be made in an approved and permanent manner.

	2.06 EXOTHERMIC WELDS
	A. All exothermic welding shall be completed per welding kit manufacturer's instructions.  Exothermic welds shall be CadWeld by Erico or ThermoWeld.


	PART 3  EXECUTION
	3.01 INSTALLATION
	A. Metal surfaces where grounding connections are to be made shall be clean, free of paint, and dry.  Steel surfaces shall be ground or filed to remove all scale, rust, grease, and dirt.  Copper and galvanized steel shall be cleaned with emery cloth to remove oxide before making connections.
	B. Ground Grid
	C. Raceways

	3.02 TESTING & STARTUP
	A. All tests shall be performed in accordance with the requirements of the General Conditions.  The following tests are required:



	26 05 33.16 - Boxes for Electrical Systems
	PART 1  GENERAL
	1.01 SCOPE OF WORK
	A. The scope of work under this Section includes furnishing and installing all pull boxes, junction boxes, and outlet boxes.
	B. Requirements for other boxes and enclosures are not included in this Section.  Reference each specific Division 26 equipment Section for requirements related to that equipment’s respective enclosure.

	1.02 RELATED SECTIONS
	A. General Conditions – Coordination and Meetings
	B. General Conditions – Submittals
	C. Section 26 05 00 – Common Work Results for Electrical
	D. Section 26 05 33.23 – Surface Raceways for Electrical Systems

	1.03 REFERENCES
	A. UL 514A – Metallic Outlet Boxes
	B. UL 514C – Standard for Non-metallic Outlet Boxes, Flush Device Boxes, and Covers
	C. UL 50 – Enclosures for Electrical Equipment, Non-environment Considerations
	D. UL 50E – Enclosures for Electrical Equipment, Environmental Considerations
	E. UL 1203 – Standard for Explosion-proof and Dust-ignition-proof Electrical Equipment for use in Hazardous (Classified) Locations
	F. NEMA 250 – Enclosures for Electrical Equipment

	1.04 ACTION SUBMITTALS
	A. Submittals shall be in accordance with the General Conditions and as specified herein.
	B. Product Datasheets
	C. Layout Drawings for all boxes larger than standard receptacle boxes.
	D. A Compliance, Deviations, and Exceptions (CD&E) letter.  If the shop drawings are submitted without this CD&E letter, the submittal will be rejected.  The letter shall include all comments, deviations and exceptions taken to the Drawings and Specifications by the CONTRACTOR AND Equipment Manufacturer/Supplier.  This letter shall include a copy of this specification section.  In the left margin beside each and every paragraph/item, a letter "C", "D", or "E" shall be typed or written in.  The letter "C" shall be for full compliance with the requirement.  The letter "D" shall be for a deviation from the requirement.  The letter "E" shall be for taking exception to a requirement.  Any requirements with the letter "D" or "E" beside them shall be provided with a full typewritten explanation of the deviation/exception.  Handwritten explanation of the deviations/exceptions is not acceptable.  The CD&E letter shall also address deviations, and exceptions taken to each Drawing related to this Specification Section.

	1.05 INFORMATION SUBMITTALS
	A. Submittals shall be in accordance with the General Conditions and as specified herein.
	B. Prior to start-up, submit manufacturer’s operation and maintenance manuals and recommended spare parts list, including but not limited to:

	1.06 HANDLING AND STORAGE
	A. Follow manufacturer's recommendations regarding handling and storage at all times prior to placing the devices in service.


	PART 2  PRODUCTS
	2.01 PULL AND JUNCTION BOXES
	A. General
	B. Pull Boxes
	C. Junction Boxes
	D. Enclosure Types and Materials

	2.02 OUTLET BOXES
	A. General
	B. Surface Mount Outlet Boxes
	C. Flush Mount Outlet Boxes


	PART 3  EXECUTION
	3.01 INSTALLATION
	A. Pull and Junction Boxes
	B. Outlet Boxes



	26 05 33.23 - Surface Raceways for Electrical Systems
	PART 1  GENERAL
	1.01 THE REQUIREMENT
	A. Under this Section, the Contractor shall furnish and install all conduits and conduit fittings to complete the installation of all electrically operated equipment as specified herein and as required.
	B. The Drawings indicate the general location of conduits both exposed and concealed; however, the Contractor shall install these conduits in such a manner to avoid all interferences.
	C. Reference Section 26 05 00 – Common Work Results for Electrical
	D. All Contractor personnel installing PVC coated rigid conduit shall be trained as specified herein.

	1.02 SUBMITTALS
	A. In accordance with the procedures and requirements set forth in the General Conditions and Section 01 33 00, Submittals, the Contractor shall obtain from the equipment manufacturer and submit shop drawings.  Each submittal shall be identified by the applicable Specification section.

	1.03 SHOP DRAWINGS
	A. Each submittal shall be complete in all respects, incorporating all information and data listed herein and all additional information required for evaluation of the proposed equipment's compliance with the Contract Documents.
	B. Partial, incomplete, or illegible submittals will be returned to the Contractor without review for resubmittal.
	C. Shop drawings shall include but not be limited to:


	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. The material covered by this Specification is intended to be standard material of proven performance as manufactured by reputable concerns.  Material shall be fabricated, constructed, and installed in accordance with the best practices of the trade, and shall operate satisfactorily when installed as specified herein and shown on the Drawings.

	2.02 CONDUITS
	A. General
	B. Rigid Steel Conduit
	C. Rigid Aluminum Conduit
	D. Flexible Metal Conduit
	E. Liquid Tight Flexible Metal Conduit
	F. Liquid Tight Flexible Non-Metallic Conduit
	G. Rigid Nonmetallic Conduit
	H. PVC Coated Metallic Conduit
	I. Electrical Metallic Tubing
	J. Conduit Fittings


	PART 3  EXECUTION
	3.01 CONDUIT AND FITTINGS
	A. Unless otherwise specified herein or indicated on the Drawings, the minimum size conduit shall be 3/4 inch for exposed work and 1 inch for conduit encased in concrete or mortar. Multiple circuits may not be combined in the same conduit without the explicit written permission to do so by the Engineer.
	B. Conduit home runs for lighting circuits are not necessarily indicated on the Drawings; however, the circuit numbers are shown.  Conduit shall be furnished and installed for these lighting circuits and shall be installed as required to suit field conditions, subject to review and acceptance by the Engineer.
	C. Conduit shall be installed concealed unless otherwise indicated or specified.  Conduit may be run exposed on walls only where concealing is not practical, or at the direction of the Engineer.
	D. Where exposed, maintain a minimum distance of 6 inches from parallel runs of flues or water pipes.  Conduit runs shall be installed in such locations as to avoid steam or hot water pipes. A minimum separation of 12 inches shall be maintained where conduit crosses or parallels hot water or steam pipes.
	E. A non-metallic raceway containing instrumentation cable (if specifically allowed herein) where installed exposed shall be installed to provide the following clearances:
	F. Where practical, exposed raceways containing instrumentation cable shall cross raceway containing conductors of other systems at right angles.
	G. For floor mounted equipment, conduit may be installed overhead and dropped down, where underfloor installation is not practical.  Groups of conduits shall be uniformly spaced, where straight and at turns.  Conduit shall be cut with a hacksaw, or an approved conduit cutting machine and reamed after threading to remove all burrs.  Securely fasten conduit to outlets, junction and pull boxes to effect firm electrical contact.  Join conduit with approved couplings. Conduits shall be freed from all obstructions.
	H. Empty conduit systems shall be furnished and installed as indicated on the Drawings and shall have pull ropes installed.  The polyethylene pull ropes shall be ¼” diameter, minimum.  Not less than 12 inches of slack shall be left at each end of the pull rope.
	I. Each piece of conduit installed shall be free from blisters or other defects.  Each piece installed shall be cut square, taper reamed, and a coat of galvanizing and conducting compound shall be applied to the threads.  Galvanizing compound shall be CRC Zinc-It or equal.  Threads on conduits shall be painted with a conducting compound prior to making up in a fitting.  Conduit connections shall be made with standard coupling and the ends of the conduit shall butt tightly into the couplings.  Where standard coupling cannot be used, Erickson three-piece couplings shall be used.  Where conduits are installed in concrete, concrete-tight three-piece couplings shall be used.
	J. Conduit threaded in the field shall be of standard sizes and lengths.
	K. All bends shall be made with standard factory conduit elbows or field bent elbows.  Field bending of conduit shall be done using tools approved for the purpose.  Heating of conduit to facilitate bending is prohibited.  Field bends shall be not less than the same radius than a standard factory conduit elbow.  Bends with kinks shall not be acceptable.
	L. The number of directional changes in a conduit run shall be limited to less than 360 degrees in a continuous conduit run between pulling locations. Pull boxes and/or handholes shall be provided as required for the installation to minimize the required pulling tension. A pull box or handhole is required for conduit runs every 400ft or more than 270 degrees of conduit directional change.
	M. All conduit for fiber optic cable shall have a minimum bending radius of 16 inches.  Final bending radius shall be determined by the fiber optic cable manufacturer.
	N. Unless otherwise specified herein, indicated on the Drawings, or required by the NEC, conduit shall be supported every 8 feet (minimum) and shall be installed parallel with or perpendicular to walls, structural members, or intersections of vertical planes and ceilings with right angle turns consisting of fittings or symmetrical bends.  Conduits shall be supported within 1 foot of all changes in direction.  Supports shall be approved pipe straps, wall brackets, hangers, or ceiling trapeze.
	O. Use temporary raceway caps to prevent foreign matter from entering.
	P. In no case shall conduit be supported or fastened to another pipe or installed to prevent the removal of other pipe for repairs.  Fastenings shall be by expansion bolts on concrete; by machine screws, welded threaded studs, or spring-tension clamps on steel work.  Powder actuated fasteners may only be used to make connections where the use of this equipment complies with safety regulations and for structures in Seismic Design Categories A or B unless the fasteners are approved for seismic use.  Wooden plugs inserted in masonry and the use of nails as fastening media are prohibited. Threaded C clamps may be used on rigid steel conduit only.  Conduits or pipe straps shall not be welded to steel.
	Q. The load applied to fasteners shall not exceed 1/4 of the proof test load.  Fasteners attached to concrete ceilings shall be vibration and shock resistant.  Holes cut to a depth of more than 1 1/2 inches in reinforced concrete beams or to a depth of more than 3/4 inch in concrete joints shall not cut the main reinforcing bars.  Holes not used shall be filled.  Spring steel fasteners are not permitted. Conduits shall be fastened to all sheet metal boxes and cabinets with two (2) locknuts where required by the National Electrical Code to ensure adequate bonding for grounding.  Where insulated bushings are used, or where bushings cannot be secured firmly to the box or enclosure, a bonding jumper shall be installed to maintain suitable grounding continuity.  Locknuts shall be the type with sharp edges for digging into the wall of metal enclosures.  Bushings shall be installed on the ends of all conduits and shall be of the insulating type where required by the National Electrical Code.
	R. Conduit installed in concrete floor slabs or walls shall be located so as not to affect the designed structural strength of the slabs.  Conduit shall be installed within the middle one third of the concrete slab except where necessary to not disturb the reinforcement.  The outside diameter of conduit shall not exceed one third of the slab thickness, and conduits shall be spaced no closer than three (3) diameters except at cabinet locations.  Curved portions of bends shall not be visible above the finish slab.  Where embedded conduits cross expansion joints, suitable expansion/deflection fittings and bonding jumpers shall be provided.  Conduit larger than 1 inch trade size shall be parallel with or at right angles to the main reinforcement.  When at right angles to the reinforcement, the conduit shall be close to one of the supports of the slab.  Conduits shall not be stacked more than two (2) diameters high in floor slabs.  Embedded conduits shall be placed in accordance with the latest edition of ACI-318 and coordinated with the STRUCTURAL Engineer.
	S. Install polyvinyl chloride (PVC) coated steel conduits when entering or exiting concrete except under electrical equipment where the conduit is not subject to physical abuse.  Also install PVC coated steel conduit when transitioning between grade and a structure or an equipment stand.  Extend stub-ups at least 12 inches above and below grade or finish floor. Conduits extending through the concrete floor shall be installed using straight runs (for vertical penetrations) or factory elbows (for conduits installed within the slab) of PVC coated rigid steel conduit.
	T. Aluminum conduits shall not be in contact with concrete surfaces.  Where aluminum conduits are routed along concrete surfaces, they shall be installed with one hole cast straps with clamp-backs to space the conduit ¼” away from concrete surface.  Where aluminum conduit passes through concrete, CMU or brick walls, the penetration shall be made such that the aluminum conduit does not come in contact with concrete, CMU, brick, or mortar.  All penetrations shall meet or exceed the UL design standards.  Aluminum conduit shall transition to PVC coated steel conduit where entering a concrete encasement, floor or ductbank.
	U. All conduit extending through the floor behind panels or into control centers or similar equipment may be PVC Schedule 40 and shall extend a minimum of 6 inches above the floor elevations, where practicable, with no couplings at floor elevations.
	V. Unless specifically identified on the Drawings as "Direct Buried," all conduits in the earth, including conduits below slabs-on-grade, shall be concrete encased.  Joints in conduit shall be staggered so as not to occur side by side. Rigid non-metallic (PVC) conduit shall be connected to PVC coated rigid steel conduit at the point where it leaves the ground, with the transition to metal conduit occurring inside the concrete encasement.
	W. No more than three (3) 90-degree bends will be allowed in any one conduit run.  Where more bends are necessary, a condulet or pull box shall be installed.  All bends in 3/4-inch conduit shall be made with a conduit bender, and all larger sizes shall have machine bends. Joints in threaded conduit shall be made up watertight with the appropriate pipe thread sealant or compound applied to male threads only; and all field joints shall be cut square, reamed smooth, and properly threaded to receive couplings.  No running threads are permitted.  All conduit ends at switch and outlet boxes shall be fitted with an approved locknut and bushing forming an approved tight bond with box when screwed up tightly in place.
	X. Conduits stubbed up through concrete floors for connections to freestanding equipment and for future equipment shall be provided with an adjustable top or coupling threaded inside for plugs, set flush with the finished floor.  Screwdriver operated threaded flush plugs shall be installed in conduits from which no equipment connections are made.
	Y. Where outlets are shown near identified equipment furnished by this or other Contractors, it is the intent of the Specifications and Drawings that the outlet be located at the equipment to be served.  The Contractor shall coordinate the location of these outlets to be near the final location of the equipment served whether placed correctly or incorrectly on the Drawings.  Changes in outlet locations required to serve the equipment furnished by other Contractors on the Project shall be brought to the attention of the Engineer.
	Z. Conduit shall be protected immediately after installation by installing flat noncorrosive metallic discs and steel bushings, designed for this purpose, at each end.  Discs shall not be removed until it is necessary to clean the conduit and install the conductors.  Before the conductors are installed, insulated bushings shall be installed at each end of the conduit.
	AA. Where "all-thread" nipples are used between fittings and electrical equipment, they shall be so installed that no threads are exposed.
	BB. Connections from rigid conduit to motors and other vibrating equipment, limit switches, solenoid valves, level controls, and similar equipment, shall be made with short lengths of liquid tight flexible metal conduit.  These conduits shall be installed in accordance with the NEC and shall be furnished and installed with appropriate connectors with devices which will provide an excellent electrical connection between the equipment and the rigid conduit for the flow of ground current.  Flexible metal conduit and liquid-tight flexible metal conduit length shall be three (3) feet, maximum.
	CC. Flexible metal conduit or liquid-tight flexible metal conduit installed between rigid metal conduit and motor terminal box and/or any other apparatus shall have a green insulated grounding conductor running through the flexible conduit.  This conductor shall be terminated to the nearest pull box, motor terminal box, or any other apparatus ground terminal.  Flexible metal conduit and liquid-tight flexible metal conduit shall be grounded and bonded per NEC Articles 348 and 350, respectively.
	DD. Conduits installed within or underneath floor slabs, underground direct-buried or concrete encased conduits, and all conduits installed in areas subject to liquid inadvertently entering the conduit system shall be sealed or plugged at both ends in accordance with NEC Article 300-5(g).  This requirement applies to both conduits containing conductors and "spare" conduits.  Where practicable, the interior of the conduit shall be sealed as well as around the conductors by using conduit sealing bushings:  Type CSB as manufactured by O/Z Gedney, or equal.  Where the conduit fill does not allow the use of these bushings, the conduits shall be tightly caulked or plugged.
	EE. Conduit passing through the walls and floors of buildings below grade shall be installed with appropriate watertight fittings to prevent the entrance of ground water around the periphery of the conduits.  For vertical conduit penetrations through openings in concrete floors, the fittings shall be Type FSK Floor Seals as manufactured by OZ/Gedney.  For conduit penetrations through openings in concrete walls, the fittings shall be Type WSK Thruwall seals as manufactured by OZ Gedney.  Conduits shall be sloped away from the buildings toward splice boxes, handholes and/or manholes to provide drainage away from the building wall.
	FF. Conduits passing through sleeves in interior walls and floors shall be tightly caulked.
	GG. Weatherproof, insulated throat "Meyers" hubs shall be used on all conduit entries to boxes and devices without integral hubs in process areas to maintain NEMA 3R or NEMA 4X integrity.  The Contractor shall furnish and install "Meyers" hubs on all conduit entries into non-cast enclosures such as metallic or non-metallic control panels, control component enclosures, wireways, pull boxes, junction boxes, control stations, and similar type equipment when this type of equipment is located in process areas requiring NEMA 3R or NEMA 4X integrity.  This specified requirement for "Meyers" hubs does not apply to any area of the plant facilities where NEMA 3R or NEMA 4X integrity is not required.
	HH. The use of two (2) locknuts, one on each side of the enclosure, and a grounding bushing shall be required at all conduit terminations where hub type fittings are not required, such as electrical rooms, control rooms, and office areas.
	II. Conduit installation shall be arranged to minimize cleaning.  No horizontal runs of conduit will be permitted in brick or masonry walls.
	JJ. Install non-metallic conduits in accordance with manufacturer's instructions where specified herein or indicated on the Drawings.
	KK. Join non-metallic conduit using cement as recommended by the manufacturer.  Clean and wipe non-metallic conduit dry before joining.  Apply full even coat of cement to entire area inserted in fitting.  Allow joint to cure for twenty (20) minutes (minimum).
	LL. All PVC coated conduit shall be installed in accordance with manufacturer’s instructions.  The Contractor shall use tools that are specifically suited for coated conduit systems.  The use of pipe wrenches and other such tools on PVC coated RGS conduit is prohibited.  The Engineer and Owner reserve the right to reject any installation of coated conduit that does not meet the requirements of the Section or the manufacturer’s instructions.  The Engineer and Owner also reserve the right to reject any installation that exhibits damage due to the improper use of tools.  All rejected installations shall be replaced by the Contractor at no additional cost to the Owner.  The use of PVC coated conduit repair compounds to repair damages or improper installation is prohibited.
	MM. All Contractor personnel that install PVC coated RGS conduit shall be trained by the PVC coated RGS conduit manufacturer.  Training shall include proper conduit system assembly techniques, use of tools appropriate for coated conduit systems, and field bending/cutting/threading of coated conduit.  The Contractor shall furnish evidence of such training as specified herein.  Training shall have been completed within the past 24 months prior to the Notice to Proceed on this Contract for all coated conduit installation personnel. Contractor personnel not trained within this timeframe shall not be allowed to install coated conduit or shall be trained/re-trained as required prior to commencement of conduit installation.
	NN. Conduits shall not penetrate the floors or walls inside liquid containment areas unless specifically accepted by the Engineer.
	OO. All conduits that are buried or encased in concrete that transition from the ground to any stationary structure or equipment shall be equipped with a longitudinal expansion coupling capable of at least four inches of expansion.  Conduits with encasement that is rigidly tied to the stationary structure in accordance with the Standard Details shall not be required to have expansion couplings.
	PP. Raceways shall not be installed concealed in water-bearing walls and floors.

	3.02 CONDUIT USES AND APPLICATIONS
	A. No PVC conduit shall be installed exposed unless specifically accepted in writing by the Engineer.  Where PVC conduit is allowed to be installed exposed, the conduit shall be Schedule 80.
	B. PVC Schedule 80 conduit shall be furnished and installed in concrete slabs (for slab-on-grade construction) and in walls when the conduit is shown to be encased.  Rigid steel conduit shall be installed in all elevated slabs when the conduits are shown to be encased.
	C. PVC Schedule 80 conduit shall be installed in reinforced concrete encasement. Conduit shall be "direct buried" only if specifically indicated on the Drawings.
	D. All instrumentation wire and cable for analog signals shall be installed in rigid steel conduit or PVC coated rigid steel conduit to suit the application.  This applies to all conduit installations including exposed, concealed in concrete encasement, and all other applications.
	E. PVC coated rigid steel conduit shall be furnished and installed, where exposed, in the following areas:
	F. Liquid-tight flexible non-metallic conduit (LFNC) shall be furnished and installed, where required, in chemical storage and transfer areas.
	G. Other conduit uses not specifically listed above shall be brought to the attention of Engineer for a decision.
	H. Electric Metallic Tubing (EMT) style conduit is not permitted without special approval by the Engineer.

	3.03 CONDUIT IDENTIFICATION
	A. Conduits shall be provided with type 316 stainless steel, laser etched conduit tags.  Tags shall be permanently fastened with stainless steel straps.  Conduit identification as indicated on the drawings.
	B. The identification system for the conduits furnished and installed under this Contract shall match the existing identification system used at the facility.

	3.04 TESTING
	A. All tests shall be performed in accordance with the requirements of the General Conditions.  The following tests are required:



	26 08 00 - Comissioning of Electrical Systems
	PART 1  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and General Provisions of Contract, including General and Supplementary Conditions Specification Sections, apply to Work of this Section. Should there be any conflict between provisions or requirements elsewhere indicated and the provisions of this division, request written clarification by addendum prior to submission of bid or abide by the interpretation of the Engineer.

	1.02 SUMMARY
	A. This section specifies the acceptance testing of electrical materials, equipment, and systems.  Contractor shall provide all labor, tools, material, power, and other services necessary to provide the specified tests.

	1.03 REFERENCES
	A. General:  This section contains references to the International Electrical Testing Association (NETA), ATS-2013:  Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems, copyright 2013.  It is a part of this section as specified and modified.  In case of conflict between the requirements of this section and those of said document, the requirements of this section shall prevail.
	B. Safety and Procedural Requirements:
	C. Perform all testing work in accordance with the applicable codes and standards of the following agencies except as provided otherwise herein:

	1.04 APPLICATION
	A. General:  Requirements for testing in accordance with this section are specified in this and other sections of Division 26.  Where testing in accordance with this section is required, the required tests, including correction of defects where found, and subsequent retesting, shall be completed prior to energization of material, equipment, or systems.

	1.05 SUBMITTALS
	A. General:  Submit the following in accordance with the requirements of Specification 26 05 00.


	PART 2  PRODUCTS
	2.01 TEST EQUIPMENT AND MATERIALS
	A. General:  Test instruments shall be calibrated to references traceable to the National Institute of Standards and Technology and shall have a current sticker showing date of calibration, deviation from standard, name of calibration laboratory and technician, and date recalibration is required.
	B. NETA Compliance:  Test equipment shall be in complete compliance with ATS-2013, Paragraphs 5.2 and 5.3.


	PART 3  EXECUTION
	3.01 GENERAL
	A. The test procedures to be conducted by the Installing Contractor are defined as those tests specified in paragraph 26 08 00-3.4 B.

	3.02 TEST DOCUMENTATION
	A. Inspection and Test Procedures Documentation: Test procedure documentation shall be submitted in accordance with paragraph 26 08 00-1.5.
	B. Test Report Forms:  The test report forms are appended to the end of this section.
	C. Reports:  Deficiency reports shall be prepared for each item under test and submitted to the Engineer at the end of each day of testing.  Deficiency reports shall identify the equipment under test by tag number and location and shall describe all deficiencies observed through the course of inspection and testing.

	3.03 EQUIPMENT TESTING
	A. General:  The inspection and test procedures described by ATS-2013, Section 7 shall establish the minimum requirements for electrical equipment inspection and testing.  Additional test procedures, beyond the scope of ATS-2013, Section 7, are defined herein and shall be conducted as specified.
	B. Installing Contractor Tests:  The following types of equipment and/or systems shall be inspected and tested by the installing contractor:
	C. Witnessing

	3.04 TEST RESULTS
	A. General:  Minimum acceptable test values shall be as specified in this specification and ATS-2013.  Where acceptable test values are not specified, the equipment manufacturers recommended test values shall be used.



	26 09 16 - Electrical Controls and Relays
	PART 1 - GENERAL
	1.01 SCOPE OF WORK
	1.02 REFERENCED SECTIONS
	1.03 REFERENCES
	1.04 ACTION SUBMITTALS
	1.05 INFORMATION SUBMITTALS
	1.06 TOOLS AND SPARE PARTS

	PART 2 - PRODUCTS
	2.01 CONTROL COMPONENTS
	2.02 MOTOR STARTERS
	2.03 CIRCUIT BREAKERS
	2.04 LOCAL CONTROL STATIONS
	2.05 Manufacturer shall be:

	PART 3 - EXECUTION
	3.01 INSTALLATION


	26 29 13 - Enclosed Controllers
	PART 1 - GENERAL
	1.01 THE REQUIREMENT
	1.02 REFERENCED SECTIONS
	A. General Conditions – COORDINATION AND MEETINGS
	B. General Conditions - SUBMITTALS
	1.03 REFERENCES
	1.04 SUBMITTALS
	1.05 ACTION SUBMITTALS
	1.06 OPERATION AND MAINTENANCE MANUALS
	1.07 TOOLS AND SPARE PARTS

	PART 2 - PRODUCTS
	2.01 MANUFACTURERS
	2.02 INDIVIDUAL MAGNETIC MOTOR STARTERS

	PART 3 - EXECUTION
	3.01 INSTALLATION
	3.02 TESTING


	31 05 00 - Earthwork
	PART 1  GENERAL
	1.01 COPE OF WORK
	A. This Section specifies earthwork required to complete the work of the project as described in the Contract Documents, including, but not be limited to, excavating, removing, loading, transporting, placing, and compacting of all earthen materials and associated work and incidentals.  Excavation for structures, pipelines, ponds and associated facilities.
	B. Backfilling under and around structures, backfilling of trenches and pits, construction of fills, embankments and pond liners.
	C. Sheeting and bracing,  including, but not be limited to, the furnishing, placing, and removing of sheeting and bracing necessary to safely support the sides of all excavations and the supporting of structures above and below the ground during earthwork operations.
	D. Dewatering as necessary to complete the work, including but not limited to, all pumping, ditching, draining, and other required measures for the removal or exclusion of water from excavations.
	E. The disposal of excess excavated materials including handling and disposal of contaminated soils.
	F. Borrow from onsite locations or importation from off-site of suitable materials for various purposes as specified and to make up deficiencies for fills.
	G. Other incidental earthwork, as indicated on the drawings and as required for completion of the project.

	1.02 REFERENCE STANDARDS
	A. American Society for Testing and Materials (ASTM)

	1.03 OSHA STANDARDS
	A. The Contractor's attention is directed to the latest provisions of Section 1926 of the OSHA Safety and Health Standards for Construction.

	1.04 SUBMITTALS
	A. All submittals shall be in accordance with Section 01 33 00.
	B. At least 30 days prior to the start of excavation submit an Excavation Plan detailing:
	C. Copy of Colorado Department of Public Health & Environment Water Quality Construction General Permit.
	D. For all imported materials proposed to be used in the work submit:
	E. Submit means, methods and material specification for backfilling structures, pipe, and appurtenances to the limits shown on the Drawings.  Include information on set time(s) and strength characteristics for controlled strength fill material, placement of bulkheads and methods for verifying fill quantities.
	F. Submit certified design of sloping, bracing, sheeting/shoring and support systems for excavations and trenches in accordance with OSHA requirements and other governing Laws and Regulations and including certification of the qualifications of the engineering design professional responsible for the design.

	1.05 QUALITY ASSURANCE
	A. General:  All soils testing will be performed by an Engineer and Owner approved testing laboratory of the Contractor’s choice at the Contractor’s expense.  Copies of all test reports shall be sent to the Owner and Engineer at the same time they are sent to the Contractor.
	B. Where soil material is required to be compacted to a percentage of relative compaction, the maximum density at optimum moisture content will be determined in accordance with ASTM D698 or ASTM D1557 as indicated, except as otherwise stated in these Specifications. Where cohesionless, free draining soil material is required to be compacted to a percentage of relative density, the calculation of relative density will be determined in accordance with ASTM D4253 and D4254. Field density in-place tests will be performed in accordance with ASTM D1556, ASTM D6938, or by other means acceptable to the Owner.
	C. When tests of fill or backfill show noncompliance with the required density, gradations, or other physical properties, Contractor shall take whatever actions are necessary and as may be required to remedy any deficiencies and ensure conformance with specifications and requirements. Subsequent testing to show compliance shall be at the Contractor's expense.
	D. Certify that all off-site import materials meet the requirements of this Specification prior to being delivered to the site. Particle size analysis of soils and aggregates shall be determined in accordance with ASTM D422.
	E. Unified Soil Classification System (USCS):  References in these Specifications to soil classification types and standards set forth in ASTM D2487 have the meanings and definitions indicated in the 1992 revision.
	F. Provide adequate survey control to avoid unauthorized over-excavation and to provide elevation datum for testing agency.
	G. Material excavated when frozen or when air temperature is less than 32 degrees F shall not be used as fill of backfill until the material has completely thawed.
	H. Material excavated during inclement weather shall not be used as fill or backfill until after the material drains and dries sufficiently for proper compaction.
	I. Notify the Owner and Engineer when any of the following occur:
	J. Notify and assist testing agency two weeks before backfill operations to obtain samples for Proctor compaction tests.


	PART 2  PRODUCTS
	2.01 SUITABLE FILL AND BACKFILL MATERIALs
	A. Suitable Materials:  Soils not classified as unsuitable as defined in paragraph entitled, “Unsuitable Material” herein, are defined as suitable materials and may be used in fills, for backfilling, and for embankment construction subject to the limitations specified herein.
	B. Suitable materials may be obtained directly from on�site excavations, may be processed on�site materials, or may be imported.

	2.02 Drainrock
	A. A crushed, angular material meeting the requirements of Colorado Department of Transportation, Class B filter material as follows:

	2.03 Riprap
	A. Hard, durable, angular rock free from cracks, overburden, shale, and organic matter.
	B. Broken concrete or asphalt pavement is unacceptable.
	C. Neither breadth nor thickness of a single stone should be less than one-third its length. Rounded stone is unacceptable.
	D. Rock minimum specific gravity shall be 2.5 or greater and determined according to the bulk-saturated, surface-dry basis, AASHTO Test T85.
	E. Rock minimum density shall be 165 pounds per cubic foot.
	F. Rock shall have a percentage loss of not more than 40 percent after 500 revolutions by the Los Angeles abrasion test machine, ASTM C535.
	G. Rock shall have a percentage loss of not more than 10 percent after 12 cycles of freezing and thawing when tested in accordance with AASHTO Test T103, Procedure A, for ledge rock.
	H. Riprap shall meet the following gradation:
	I. Grouted boulders shall be Classification B18, nominal size 18 inches, size range 17 to 20 inches with a ratio of largest to smallest dimension of individual boulders less than 2.5.
	J. Granular bedding for riprap shall conform to CDOT Section 703 requirements for aggregates and shall have the following gradations:

	2.04 Rockfill
	A. A mixture of loose, hard, durable, angular rock free from cracks, overburden, shale, and organic matter meeting the following gradation:

	2.05 Aggregate base course
	A. Imported, hard, durable, natural crushed stone or crushed gravel with sand and sufficient finer material for proper compaction, well-graded, and free from deleterious materials.
	B. Gradation as determined in accordance with ASTM C 117 and C 136:
	C. Liquid Limit not exceeding 30 and Plasticity Index not exceeding 6 as determined in accordance with ASTM D 4318.
	D. Percentage of wear by LA abrasion test less than 50 percent as determined in accordance with ASTM C 131.
	E. Material meeting the requirements of Class 6 Aggregate Base Course Material as specified in CDOT Section 703.03 may meet the requirements specified herein except that crushed slag, crushed reclaimed concrete, and asphalt, will not be allowed.

	2.06 Bedding and Pipe Zone Material
	A. Clean, well-graded, free-draining sand or squeegee sand with no clay fines and meeting the following gradation:

	2.07 Trench Zone Material
	A. Material not otherwise classified as unsuitable.

	2.08 Structural Fill or backfill
	A. Well graded crushed rock or natural gravel meeting the following gradation requirements:

	2.09 RANDOM fill
	A. On site fill material that has been previously placed over natural soil layers.  Random fill shall not be used as structural fill, backfill, trench zone material or placed under paved surfaces. Random fill may be placed in landscaped areas with the approval of the Geotechnical Engineer.
	B. It is expected that Random Fill material in varied depths will be encountered in all required excavations and shall be removed.

	2.10 SOIL FILTER MATERIAL
	A. Soil filter media shall consist of a silt sand soil mixture combined with a mature, moderately fine shredded bark or wood fiber mulch.  The resulting mixture shall have 8% to 12% passing the No. 200 sieve and a clay content less than 2%.  The soil mixture shall be composed of 50% sand meeting the requirements in the table below, 20% sandy loam meeting the requirements in the table below, and 30% mature composted woody fibers and fine shredded bark.

	2.11 Topsoil
	A. Defined as the top 12± inches of the native soil profile in open or unimproved areas or as determined in the field by the Engineer.

	2.12 Controlled Strength Material
	A. Seven (7)-day Compressive Strength:  Not less than 100 psi or not more than 200 psi. Determine in accordance with ASTM D4832.
	B. Soil:  Meeting the following requirements when tested in accordance with the designations as shown in the Eighth Edition - Revised Reprint of the Bureau of Reclamation (USBR) Concrete Manual and the Third Edition of the Bureau of Reclamation Earth Manual, Part 2.
	C. Soil producing a color darker than the standard color in the calorimetric test for organic impurities shall be rejected until further tests are performed to determine the nature of the material and its effect on the time of set and strength of cement (designation 14, Concrete Manual).
	D. The amount of soil passing the No. 200 sieve shall not exceed 30 percent, by weight, and the amount of soil passing the No. 100 sieve shall not exceed 50 percent, by weight (USBR 5530, Earth Manual). The soil shall be nonplastic or of low plasticity.
	E. The soil shall be selected or processed so that the gradation of the soil is such that all particles will remain in suspension, or no segregation will occur, when the controlled strength material is placed. The maximum particle size in the soil shall not exceed 1/8 of the open distance between the pipe and the trench wall or 1-1/2 inches, whichever is less.
	F. The maximum size of any clay balls in the soil shall be one-half inch. The maximum percentage of clay balls, by wet weight of the soil, shall not exceed 10 percent.
	G. The Water-Cement Ratio:  Not to exceed 3.5:1. The water content shall not exceed that required to provide a mix that will flow and can be pumped.
	H. Batching Equipment:  Provide to obtain the proper weights of soil, cement, and water. All measuring devices shall be sensitive to a 2% variation above or below the actual weights required.
	I. Mixers:  Operate such that the slurry is discharged uniformly and is consistent throughout each batch.
	J. Consistency:  Such that the controlled strength material flows easily into all openings between the pipe and the lower portion of the trench. When trenches are on a steep slope, a stiffer mix may be required. When a stiffer mix is used, vibrate to ensure the controlled strength material completely fills all spaces.

	2.13 Trench Plugs
	A. Construct from compacted clay soils with USCS classification of CL or CH and with at least 60 percent fines (passing the No. 200 sieve) and a Plasticity Index of 15 or greater. Alternatively, trench plugs may be constructed with lean concrete, controlled strength material, or on-Site silty sand soils processed with 20 lbs. bentonite clay per cubic yard.

	2.14 UNSUITABLE MATERIAL
	A. Except where specifically noted otherwise, the following are unsuitable materials for fill, backfill and embankment materials.

	2.15 GEOTEXTILES
	A. Woven: Composed of polypropylene yarn interlaced to form planar structure with uniform weave pattern. Inert to biological degradation. Manufacturers: Mirafi 500X or approved equivalent
	B. Nonwoven: Composed of continuous or discontinuous (staple) fibers held together through needle-punching, spun-bonding, thermal-bonding, or resin-bonding. Pervious sheet of polyester, polypropylene, or polyethylene fabricated into stable network of fibers that retain their relative position with respect to each other. Edges finished to prevent outer material from pulling away from geotextile. Manufacturers: Mirafi 140N or approved equivalent.

	2.16 GEOMEMBRANE
	A. 30 mil (minimum) PVC liner meeting the following requirements:

	2.17 water
	A. Water for moisture conditioning shall be free from oil, acids, alkalis, organic materials, hazardous or toxic contaminants, or other contaminants deleterious to proper compaction. Water shall be provided at a source designated by the Owner. Contractor shall be responsible for the transportation of the water from the source to the point of application by methods acceptable to the Engineer.


	PART 3  EXECUTION
	3.01 excavation general
	A. Excavation is unclassified, and includes all materials encountered, regardless of type, condition, nature or extent.
	B. Any over-excavation carried below the grade ordered, specified, or shown, without written authorization from the Engineer shall be backfilled to the required grade with the specified material and compacted and graded as specified at no additional cost to the Owner.
	C. All excavation shall be performed in the dry but may require wetting to prevent dust from leaving the site.
	D. Selectively excavate, segregate, handle, haul, process and stockpile excavated materials as necessary to yield the maximum quantities of suitable materials for use as fill and backfill.  Wetting stockpiles may be necessary to prevent blowing dust.
	E. Install and maintain sheeting, shoring, bracing and sloping as necessary to support the sides of excavations to protect against movement that may damage adjacent structures or foundations, damage or delay the work, or endanger life and health. Install and maintain sheeting, shoring, bracing and sloping as required by OSHA and other applicable governmental regulations or agencies.

	3.02 structure, Roadway and Embankment Excavation
	A. Excavate to the lines, grades and dimensions indicated and as necessary. Unless otherwise indicated, excavate to within a tolerance of plus or minus 0.1 foot. The bottom of the excavation shall not extend more than 3 inches below the lines and grades shown on the Drawings at any point.
	B. Unless otherwise specified, excavate a sufficient distance from walls and footings to allow access for the performance and inspection of placement and removal of forms, installation of reinforcement, embedments, bulkheads and blockouts, and placement of concrete.
	C. Excavation under roadways and paved areas shall extend to the top of natural soil layers. On site fill material is to be placed to the elevations indicated on the Drawings.

	3.03 TRENCH EXCAVATION
	A. Unless otherwise shown or specified, excavate for pipelines and utilities using open-cut trenches.
	B. Trench Width
	C. Trench Bottom:  Excavate uniformly to 6 inches below the bottom of the pipe.
	D. Open Trench:  The maximum amount permitted in any one location shall be 150 feet, or the length necessary to accommodate the amount of pipe installed in a single day, whichever is greater. All trenches at road intersections shall be fully backfilled at the end of each day, including temporary asphalt surfacing. At the end of the day, the length of trench left open shall not exceed 150 feet. Barricades, fencing, and warning lights meeting OSHA and the Manual on Uniform Traffic Control Devices requirements shall be provided and maintained.
	E. Over-Excavation and Trench Stabilization:  When ordered by the Engineer, over-excavate to the depth ordered, cover the excavated surface with woven geotextile fabric such as Mirafi 500X, and backfill with Rockfill or Drainrock to 6 inches below the pipe. Additional payment will be made under the separate unit price bid item only for authorized over-excavation ordered by the Engineer.
	F. Where pipelines are to be installed in embankment or structure fills, construct the fill to a level at least one foot above the top of the pipe before the trench is excavated.
	G. When a movable trench shield is used it shall be moved by lifting free of the trench bottom or backfill then moving horizontally. Do not drag shield along trench in such a way as to cause damage or displacement of trench sidewalls, pipe, pipe bedding, or backfill.

	3.04 EXCAVATION IN UNIMPROVED AREAS
	A. In unimproved areas, topsoil shall be stripped from the area of disturbance and stockpiled. Topsoil stockpiles shall be suitably protected from erosion by wind and water and shall be clearly identified.

	3.05 Permanent excavation slopes
	A. Shape, trim and finish cut slopes to conform with the lines, grades, and cross sections indicated, with proper allowance for topsoil, or slope protection where shown.  Slopes are not to exceed 3:1.
	B. Remove stones and rocks that exceed 6-inches in diameter and that are loose and could roll down-slope. Remove exposed roots from cut slopes.

	3.06 reuse of CLEAN EXCAVATED MATERIAL
	A. Clean excess excavated material and rock that meet the specified requirements may be utilized as fill material.
	B. Contractor shall comply with all applicable federal, state, and county regulations, and city ordinances.
	C. Segregate and stockpile suitable excavated materials until material is needed for fill or backfill.
	D. Locate stockpiles as directed by the Engineer, stabilize slopes and provide erosion protection in accordance with the Grading, Erosion and Sedimentation Control Plan.
	E. Post signs indicating proposed use of stockpiled materials. Post signs that are clearly worded and readable from all directions of approach to each stockpile by equipment operators from their normal seated position.
	F. Do not stockpile excavated materials adjacent to trenches or other excavations unless excavation side slopes and support systems are designed, constructed and maintained for stockpile loads.
	G. Do not stockpile excavated materials near or over existing facilities, adjacent property, or completed Work, if the weight of stockpiled material could induce settlement or displacement.

	3.07 disposal of unsuitable and excess excavated material
	A. Dispose of excavated materials which are unsuitable or exceed the quantities needed for fill or backfill in locations as directed by the Engineer.
	B. Moisture content alone shall not be an adequate reason for wasting otherwise suitable material. Moisten or dry such excavated materials to the specified moisture range and use for fill or backfill.

	3.08 DISPOSAL OF A.C. PAVEMENT MATERIAL
	A. Asphalt pavement material may be disposed of at a certified asphalt recycling center. Pavement material not disposed of at a certified asphalt recycling center shall be disposed of in accordance with all federal, state, county and city ordinances.

	3.09 BACKFILL GENERAL
	A. Do not drop directly upon any structure or pipe. Do not place around or upon any concrete structure until the concrete has attained sufficient strength to withstand the loads imposed. Sufficient strength shall mean full design strength unless directed otherwise by the Engineer.  Backfill water retaining structures only after hydrostatic testing is complete and with the structure full of water.
	B. Except for Rockfill or Drainrock materials being placed in over-excavated areas in trenches, place backfill only after all water is removed from the excavation and bottom and sidewalls have dried to a moisture content suitable for compaction.
	C. Immediately prior to placing backfill material remove any loose or caving soil from the bottom and sidewalls of the excavation or trench.
	D. Keep placement surfaces free from standing water, debris, and foreign materials during placement and compaction of fill and backfill.
	E. Do not place fill or backfill if material is frozen or if the placement surface is frozen.
	F. Place and spread backfill materials in even layers, mixing as necessary to produce uniformity of moisture and material within the layer. The thickness of each layer shall be thin enough to allow the available equipment to achieve the specified compaction uniformly throughout but shall not exceed 8 inches.
	G. Adjust the moisture content of backfill material by wetting or drying and mixing as necessary until the moisture content is within the specified range.
	H. Compact each lift to the specified density at the specified moisture content prior to placing succeeding lifts.
	I. Slope lifts only as necessary to conform to final grades or to keep surfaces drained of water.
	J. Grade to establish the elevations, slopes and drainage as indicated on the drawings within a tolerance of 0.1 foot.
	K. Correct any settlement areas and repair any subsequent damage to structures, slabs, piping and other facilities caused by settlement of fill or backfill.

	3.10 quality control
	A. Quality control tests will be performed in accordance with Paragraph 1.5 prior to and during fill and backfill placement. Testing frequencies are to be coordinated with the Engineer. Additional testing will be performed whenever the initially established frequencies are unrepresentative due to variability in materials or construction operations, and to retest previously failed areas after corrective actions have been taken.  Soil testing results indicated as passing shall be considered to be valid for a period of 72 hours unless soil conditions are believed to have been changed during that time due to a weather event.  If work is not in progress after 72 hours or there has been a weather event retesting will be required.
	B. Prior to placement of fill and backfill a minimum of one laboratory compaction density test in accordance with ASTM D698, ASTM D 1557, or ASTM D 4254, as applicable, shall be performed for each different soil and bedrock material used.  During fill and backfill placement, additional laboratory compaction tests will be done whenever material variation occurs such that the existing relationships are not representative of the material being placed.
	C. In place density and moisture content testing will conducted at least once per day for each type of material being placed that day but not less than the following minimum frequencies:
	D. Verbal pass/fail reports shall be given to the Contractor immediately after completion of each field test, and written copies will be sent to the Engineer, Owner and Contractor and shall be available on-site at all times.

	3.11 MOISTURE conditioning and processing equipment
	A. Provide water trucks and/or tankers and other supplemental equipment necessary to uniformly apply water for moisture conditioning for proper compaction and wetting of completed courses prior to placement of overlying courses. Watering equipment shall have pressurized nozzles or other suitable means to assure uniform application of water at a controlled rate.
	B. Provide blades, discs, rotomill and other supplemental equipment as necessary to process borrow materials and pulverize bedrock into acceptable size particles, to blend fill and backfill materials, blend water with dry material, aerate and dry out wet material and for scarification of completed courses.
	C. Discs shall be of the type, size and power to blend to the full depth of loose lifts and to scarify a completed course to a depth of 2-inches for bonding overlying lifts. Discs shall be adjustable to provide light scarification where needed.

	3.12 compaction equipment
	A. Provide dedicated compaction equipment of suitable type and size, specifically designed to achieve the requirements of the specifications with the types of soil materials used for the various purposes as specified.
	B. Provide hand-operated equipment in confined areas not accessible to larger equipment or where large equipment could damage structures or piping.

	3.13 moisture conditioning and processing
	A. Moisture condition and process material prior to and during borrow excavation so that material is within the specified moisture content and particle size limits at the time it is delivered to the fill area.
	B. Provide supplemental sprinkling on the fill to keep material within specified moisture content limits throughout the placement and compaction process, and to preserve moisture in completed courses until placement of overlying courses.
	C. Blend material by discing, blading, or harrowing to maintain uniform moisture content throughout the lift.
	D. Do not attempt to compact material that contains excessive moisture.  Material that becomes too wet shall be removed or reworked.  Aerate material by blading, discing, harrowing, or other methods to hasten the drying process.
	E. Provide suitable types and numbers of watering and blending equipment to keep pace with fill and backfill placement activities.  Provide additional equipment or restrict material placement rates if watering and blending equipment cannot keep pace with fill and backfill placement.
	F. Maintain moisture conditions of the fill surface during nights, weekends, holidays, and other periods of temporary work stoppage.

	3.14 COMPACTION
	A. Each layer of material shall be mechanically compacted to the specified percentage of maximum or relative density. Equipment that is consistently capable of achieving the required degree of compaction shall be used and each layer shall be compacted over its entire area while the material is at the required moisture content. If tests indicate that the material, moisture content, or compaction are not as specified, or if the compaction equipment being used is not as specified or capable of producing specified results, suspend material placement and take corrective action as necessary.
	B. Operate compaction equipment in strict accordance with manufacturer’s instructions and recommendations. Maintain the equipment so that it will deliver the rated compactive effort.
	C. In cold weather do not place new material on frozen soil and prevent new material from freezing.

	3.15 Compaction Requirements
	A. Aggregate Base Course
	B. Pipe Bedding and Pipe Zone
	C. Trench Zone
	D. Subgrade Fill/Backfill
	E. Random Fill
	F. Topsoil

	3.16 foundation preparation
	A. All fill material shall be removed beneath structures and paved areas. Natural soils exposed in the excavation shall be inspected and approved of by the Geotechnical Engineer.  Additional material that is required to be placed over the natural soil shall be installed to achieve elevations shown on the Drawings.
	B. Shape the excavation to provide a uniform and regular profile without abrupt changes in slope, sharp projections, overhangs, steps or benches.
	C. Maintain the foundation in the soundest possible condition and free from standing water or deleterious materials.
	D. Do not allow equipment on prepared foundation surface.
	E. Complete construction of structure as soon as practical after foundation preparation is complete.
	F. Repair any damage to foundation from Contractor’s operations, weather, or deterioration due to extended exposure before construction.

	3.17 structure, roadway and embankment fill and backfill
	A. Structure excavations shall be filled to final grade with compacted subgrade fill.
	B. Backfill within 5 feet of structures shall be subgrade fill compacted to a minimum of 98 percent Standard Proctor compaction (ASTM D 698) using hand-operated or walk behind compaction equipment.
	C. Backfill more than 5 feet from structures shall be subgrade fill compacted to a minimum of 95 percent Standard Proctor compaction (ASTM D 698) except under roadways and parking areas.
	D. Under paved areas and roads the exposed subgrade surface shall be scarified to a depth of 8 inches, moisture content adjusted to 2 % below to 2% above optimum, and compacted to a minimum of 98 percent of Standard Proctor density (ASTM D 698). Compacted subgrade fill is to be placed on prepared subgrade surface as needed to bring the finish grade up to elevations indicated on the Drawings. The finished subgrade shall have a uniform self draining surface sloped to match the finished pavement. Regrade as required to eliminate low areas that could accumulate standing water.
	E. Place and compact aggregate base course on nonwoven geotextile fabric installed over prepared subgrade fill for paved areas and roads as soon as practical after subgrade preparation is complete.  See Drawings for geotextile fabric requirements.

	3.18 riprap
	A. Place riprap at the locations and to the dimensions, depths and grades as indicated on the drawings.
	B. Place riprap on a bed of granular bedding material consisting of 4-in minimum of Type I material overlain by 4-in minimum of Type II material. Alternatively a single 12-in layer of Type II material may be used except at drop structures where the two layer system shall be used.
	C. Place riprap commencing at the bottom of slopes working up the slopes. Place riprap in a stepped fashion with the bottom of the uphill riprap below the top of the downhill riprap by half of the height of the riprap minimum.
	D. Place riprap to its full course thickness in one operation and avoid displacing the underlying granular bedding material.
	E. Individual riprap rocks shall be carefully set in place using equipment or by hand.  Dumping is prohibited.
	F. Place and distribute riprap so that rocks of different sizes are well mixed with no large accumulations of either large or small stones. Stones with dimensions equal to d50 or larger shall be placed at the top surface with faces and shapes matched to minimize voids and form as smooth a surface as practical. Hand placement will be required to achieve proper distribution.

	3.19 grouted boulders
	A. Place grouted boulders at the locations and to the dimensions, depths and grades as indicated on the drawings.
	B. Grade subbase to the lines and grades as required to produce the finished lines and grades as indicated on the drawings. Compact subbase as needed to provide a smooth uniform surface suitable for placement of grouted boulders. Place grouted boulders directly on prepared subbase without granular bedding.
	C. Place boulders as tightly as possible with required boulder height vertical and voids for grouting minimized.
	D. Prior to grouting, clean dirt and other material from rock that could prevent grout from bonding to rock.
	E. Grout shall fill all voids around the lower 2/3 of boulders. Top 1/3 of boulders shall remain clean and free of grout.
	F. Inject grout using a low-pressure grout pump using a suitably sized nozzle. Build up grout from the bottom of the boulder layer and use a pencil vibrator to ensure full depth penetration of grout and prevent voids.
	G. Immediately after grout placement remove grout spatters from exposed rock by scrubbing with wet brooms and brushes.
	H. Apply curing compound as specified in Section 03 30 00 to exposed grout surfaces.

	3.20 PIPE TRENCH BACKFILL
	A. Pipe Bedding:  Pipe bedding as shown on the Drawings shall be pipe zone material placed and compacted as specified herein. After placing the bedding, perform a final trim for establishing grade, such that each pipe section when first laid will be continually in contact with the bedding along the extreme bottom of the pipe. Excavation for welding shall be made as necessary.
	B. Pipe Zone Backfill
	C. Trench Zone Backfill
	D. Backfill beneath Paved Areas
	E. Topsoil:  In unimproved or open areas, topsoil shall be evenly redistributed over all disturbed areas. Care shall be taken to conform to the required final grades.
	F. Trench Plugs:  Trench plugs shall be placed every 500 feet along the length of the pipe in wet areas, and where shown on the Drawings or as directed by the Engineer. Trench plugs shall be a minimum thickness of 2 feet as measured along the longitudinal pipe axis and replace the pipe zone material.

	3.21 CONTROLLED STRENGTH MATERIAL
	A. Placement:  The pipe shall be laid on sand or earth berms, free from rocks larger than 3 inches and located at pipe quarter points. Controlled strength material shall be placed from one side of the pipe and rodded or vibrated, if necessary, so that it flows under the pipe until it appears on the other side. Controlled strength material shall then be added to both sides of the pipe and rodded or vibrated until it completely fills the space between the pipe and the lower portion of the trench. Where required to prevent uplift, the controlled strength material shall be placed in two stages, allowing sufficient time for the initial set of the first stage before the remainder is placed. Controlled strength material shall be deposited as nearly as practicable in its final position and shall not disturb the pipe trench or cause foreign material to become mixed with the controlled strength material. Controlled strength material shall be brought to 6 inches above the top of the pipe. Backfill shall not be placed until the controlled strength material has reached the initial set. If it is anticipated that backfill will not be placed over the controlled strength material within 8 hours, a 6-inch minimum cover of moist backfill shall be placed over the controlled strength material. The moisture in the 6-inch minimum cover shall be maintained until additional backfill is placed. If the ambient temperature is 50°F or less, an additional 12-inch minimum cover of loose backfill shall be placed over the 6-inch moist backfill cover prior to the end of the working day.
	B. Controlled strength material shall not be mixed or placed when the air temperature is below 40°F. Provided, that if the temperature is 35°F or above, controlled strength material may be placed if the temperature is rising. Temperature of the controlled strength material shall be 50°F or greater at time of placement. If the Engineer determines that weather conditions are unsuitable, controlled strength material shall not be placed.
	C. No controlled strength material shall be placed in pipe trenches when the trench bottom or walls are frozen or contain frozen materials. Backfill placed as cover over the controlled strength material shall not contain any frozen material.



	31 23 19 - Dewatering and Drainage
	PART 1  GENERAL
	1.01 SCOPE OF WORK
	A. Design, furnish, install, operate, monitor, maintain and remove a temporary dewatering system as necessary to lower and control water levels below subgrades of excavations to permit construction in the dry.
	B. Provide, maintain and remove temporary surface water control measures adequate to drain and remove surface water entering excavations.
	C. Collect and properly dispose of all discharge water from the dewatering and drainage systems in accordance with Project permits and Section 01 41 00.

	1.02 RELATED WORK
	A. Environmental protection procedures are included in Section 01 41 00 and Section 01 57 19.
	B. Sedimentation and erosion control in accordance with the Contract Documents, Town of Superior Standard Details and Specifications, and Urban Drainage and Flood Control District Drainage Criteria Manual Vol. 3.
	C. Design and execute methods of controlling surface water and groundwater.
	D. Be solely responsible for damage to properties, buildings or structures, sewers and other utility installations, pavements, and Work that may result from Contractor’s dewatering or surface water control operations.
	E. Design review and field monitoring by Owner or Engineer shall not relieve the Contractor of responsibility for the Work.

	1.03 SUBMITTALS
	A. In accordance with Section 01 33 00, submit a proposed initial plan for dewatering and coordinate with methods of excavation and excavation support.


	PART 2  PRODUCTS
	2.01 MATERIALS
	A. Pipe for observations wells, if required, shall consist of minimum 1-inch I.D. Schedule 80 PVC pipe and machine slotted PVC wellpoints, maximum size slot 0.020-inches.


	PART 3  EXECUTION
	3.01 GENERAL
	A. Control surface water and groundwater such that excavation to final grade is made in-the-dry, the bearing soils are maintained undisturbed, and softening and/or instability or disturbance due to the presence or seepage of water does not occur.  All construction and backfilling shall proceed in the dry and flotation of completed portions of work shall not be permitted.

	3.02 SURFACE WATER CONTROL
	A. Construct surface water control measures, including dikes, ditches, sumps, and other methods to prevent, as necessary, flow of surface water into excavations.

	3.03 EXCAVATION DEWATERING
	A. Provide and maintain proper equipment and facilities to remove promptly and dispose of properly all water entering excavations.  Excavations shall be kept dry, so as to obtain a satisfactory undisturbed subgrade foundation condition until the fill, structure, or pipes to be built thereon have been completed to such extent that they will not be floated or otherwise damaged by allowing water levels to return to natural elevations.
	B. Pipe and concrete shall not be laid in water nor submerged within 24 hours after being placed.  Water shall not flow over new concrete within four (4) days after placement.
	C. In no event, shall water rise to cause unbalanced pressure on structures until the concrete or mortar has set at least 24 hours.  Prevent flotation of pipe by promptly placing backfill.
	D. Dewatering shall at all times be conducted in such as manner as to preserve the natural undisturbed capacity of subgrade soils to proposed bottom of excavation.  If the subgrade of the trench bottom or excavations becomes disturbed due to inadequate drainage, excavate below normal grade as directed by the Engineer and refill with screened gravel as specified in Section 31 05 00 Earthwork at the Contractor’s expense.
	E. Evaluate the impact of the anticipated subsurface soil/ water conditions on proposed method of excavation and removal of water.
	F. Where groundwater level is above the proposed bottom of excavation level, it is expected that some type of pumped dewatering system will be required for pre-drainage of soils prior to final excavation and for maintaining the lowered groundwater level until construction has been completed to such an extent that the structure, pipeline, or fill will not be floated for otherwise damaged.  It is further expected that the type of system, spacing of dewatering units and other details of the Work will have to be varied depending on soil/water conditions at a particular location and the season in which the work is being performed in.
	G. Dewater and excavate in a manner which does not cause loss of ground or disturbance to the pipe bearing soil or soil which supports overlying or adjacent structures.
	H. If initial dewatering system does not properly dewater the trench or excavation as specified, install groundwater observation wells as directed by the Engineer.  Do not place any pipe or structure until the readings obtained from the observation wells indicate that the groundwater has been lowered a minimum of 6 inches below the bottom of the final excavation within the trench limits.
	I. Dewatering units used in the Work shall be surrounded by suitable filter sands and no fines shall be removed by pumping.  Pumping from the dewatering systems shall be continuous until pipe or structure is adequately backfilled.  Stand-by pumps and stand-by power shall be provided.  Full-time monitoring and assignment of a full-time attendant may be required.
	J. Water entering the excavation from precipitation or surface runoff shall be collected in the shallow ditches around the perimeter of the excavation, drained to sump and pumped from the excavation to maintain a bottom free from standing water.
	K. Existing or new sanitary sewers shall not be used to dispose of drainage.



	31 25 00 - Erosion Control
	PART 1  GENERAL
	1.01 SCOPE OF WORK
	A. This section covers work necessary for temporary stabilization of soil to prevent erosion during and after construction and land disturbing activities. This work includes furnishing of all labor, materials, tools, and equipment to perform the work and services necessary as herein specified and as indicated on the Drawings. This work includes installation, maintenance, and final removal of all temporary soil erosion and sediment control measures as appropriate.
	B. The minimum areas requiring soil erosion and sediment control measures are indicated on the Drawings. Owner reserves the right to modify the use, location, and quantities of soil erosion and sediment control measures based on activities of Contractor and as Engineer considers to be in the best interest of Owner.
	C. See additional requirements in the Drawings.

	1.02 SUBMITTALS
	A. Informational Submittals

	1.03 GENERAL
	A. Soil erosion stabilization and sedimentation control consist of the following elements:
	B. Contractor shall be responsible for phasing Work in areas allocated for his exclusive use during this Project, including all proposed stockpile areas, to restrict sediment transport. This will include installation of all required temporary erosion control devices, ditches, or other facilities.
	C. The areas set aside for Contractor’s use during the Project may be temporarily developed to provide satisfactory working, staging, and administrative areas for his exclusive use. Preparation of these areas shall be in accordance with other requirements contained within these Specifications and shall be done in a manner to prevent sediment transport away from the area.
	D. All stockpiles anticipated to be left idle for longer than 14 days are considered permanent stockpiles and shall be stabilized by temporary seeding, covering, or similar measures, and protected by construction of silt fences and 2�foot, minimum depth, ditches, completely surrounding stockpiles and located within 10 feet of the toes of the stockpile slopes.
	E. Sediment transport and erosion from working stockpiles shall be controlled and restricted from moving beyond the immediate stockpile area by construction of temporary toe-of-slope ditches, berms, and silt fences, as necessary. Contractor shall keep these temporary facilities in operational condition by regular cleaning, regrading, and maintenance. Stockpiles remaining in place longer than 14 calendar days shall be considered permanent stockpiles for purposes of erosion and sediment control.
	F. Contractor shall maintain all erosion and sediment control measures in functional conditions for the duration of this Project. Formal inspections by Contractor shall be conducted every 2 weeks and as soon as possible after a stormwater runoff event to evaluate Contractor conformance to the requirements of these Specifications. Contractor shall include results of these required inspections, and a summary of all corrective actions, in Contractor’s daily reports. Additional inspections may be conducted by Engineer at the discretion of Engineer.
	G. All silt traps shall be cleaned of collected sediment after every storm or as determined from the biweekly inspections. Cleaning shall be done in a manner that will not direct the sediment into natural or man-made storm drainage systems. Removed sediment shall be taken to an area selected by Engineer where it can be cleaned of sticks and debris, then allowed to dry. Final sediment and debris disposal shall be on-site as designated by Engineer.
	H. Replacement or repair of failed or overloaded silt fences, check dams, or other temporary erosion control devices shall be accomplished by Contractor as needed, but not later than 2 days after receiving written notice from Engineer.
	I. Unpaved earth drainage ditches shall be regraded as needed to maintain original grade and remove sediment buildup. If a ditch becomes difficult to maintain, Contractor shall install additional erosion control devices such as check dams, temporary paving, or silt fences upgradient of the ditch, or as directed by Engineer. Contractor is responsible for obtaining all necessary permits for ditch cleaning.
	J. Seeding of disturbed surfaces shall be completed as soon as practicable after grading is substantially completed in a given area (as defined by Engineer).
	K. Fugitive dust emissions resulting from grading activities and/or wind shall be controlled using the best available control technology, as defined by the Colorado Department of Public Health and Environment, at the time of grading. During grading, applying a combination of water, tackifier and silt fence to break up wind surface velocities may control dust. If wind speeds exceed the ability of BMPs to control fugitive dust, grading activities must cease.
	L. If Contractor has not complied with any of the above maintenance efforts to the satisfaction of Engineer within 2 working days after receiving written notification from Engineer, Owner shall have the prerogative of engaging others to perform any needed maintenance or cleanup, including removal of accumulated sediment at constructed erosion control facilities, and deduct from Contractor’s monthly partial payment the costs for such efforts plus a $500 administration fee.

	1.04 DEFINITIONS
	A. Pure Live Seed (PLS): Pure live seed expressed as a percentage. It is the result of a calculation that takes into account the percentage purity of a given seed lot and the percentage viability of the seed in that lot. PLS tests are performed on single species lots.
	B. Purity is the percentage of desirable seed in the lot sample. Any weed seed or chaff in the lot sample reduces the purity percentage. Any seed species other than the target seed species is considered weed seed. All seed mixes shall be totally free of noxious weed seeds.
	C. The live seed percentage combines three separate values:


	PART 2  PRODUCTS
	2.01 DELIVERY, STORAGE, AND PROTECTION
	A. Seed
	B. Other Materials

	2.02 TEMPORARY SEED
	A. As specified in the Drawings.

	2.03 FERTILIZER
	A. Fertilizer shall be commercial, chemical type, uniform in composition, free-flowing, conforming to state and federal laws, and suitable for application with equipment designed for that purpose.
	B. Fertilizer composition to be pre-determined and agreed upon by Owner and Engineer prior to start of fertilizer application.  Do not use fertilizer unless approved by Owner.
	C. Fertilizer shall have a minimum percentage of plant food by weight for the following: Permanent fertilizer mix shall be 10 percent nitrogen, 10 percent phosphoric acid, and 10 percent potash.

	2.04 MULCH
	A. Use only 100 percent certified weed free mulch. Use locally or regionally produced mulch when practicable.

	2.05 TACKIFIER
	A. Derived from natural organic plant sources containing no growth or germination�inhibiting materials.

	2.06 EROSION CONTROL BLANKET and LOGS
	A. Material

	2.07 SILT FENCE
	A. As specified in the Drawings.

	2.08 STRAW BALES
	A. Machined baled clean salt hay or straw of wheat or barley, free from seed of noxious weeds.

	2.09 CONCRETE WASHOUT STRUCTURE
	A. As specified in the Drawings.

	2.10 VEHICLE TRACKING PADS
	A. As specified in the Drawings.
	B. Geotextile: Class A meeting the requirements of Colorado Department of Transportation, Standard Specifications for Road and Bridge Construction, Table 712-2.

	2.11 CURB SOCKS
	A. As specified in the Drawings.

	2.12 REINFORCED PLASTIC COVERING
	A. Co-extruded, copolymer laminate reinforced with nonwoven grid of high strength nylon cord submersed in a permanently flexible adhesive media allowing for equal tear resistance in all directions.
	B. Black in color and ultraviolet stabilized.
	C. Physical Requirement (Minimum Average Roll Values):


	PART 3  EXECUTION
	3.01 GENERAL
	A. Minimize the area of disturbance to defined construction limits and limit the time bare soil is exposed.
	B. Contractor shall install erosion and sediment control measures as shown on the Drawings and additional measures as may be necessary. All erosion and sediment control measures shall be maintained throughout construction.
	C. Contractor shall provide and maintain Temporary Seeding at all times.
	D. In areas where work is complete and no additional construction traffic is expected, Contractor shall provide permanent seeding per the Permanent Seeding Schedule.

	3.02 SILT FENCE
	A. Maintain silt fence as specified in the Drawings.

	3.03 TEMPORARY SEEDING
	A. General:
	B. Seedbed Preparation:
	C. Seeding Schedule:
	D. Temporary Seeding:

	3.04 MULCHING
	A. Application: As specified in the Drawings.

	3.05 TACKIFIER
	A. Apply on areas mulched with straw.
	B. Spray on after mulch is in place.
	C. Apply in quantities sufficient to equal retention properties of a CSS�1 asphalt emulsion being applied at rate of 400 gallons per acre.

	3.06 STRAW BALES
	A. Install as specified in the Drawings.

	3.07 CONCRETE WASHOUT STRUCTURE
	A. Rinse out concrete mixers and hoppers of concrete pumps after delivery into concrete washout structure. Provide potable water for rinsing as necessary.
	B. Construct as indicated in the Drawings. Size to handle solids, wash water, and rainfall to prevent overflow.
	C. Site concrete washout structures at least 500 feet away from any waterway.
	D. Inspect concrete washout structures after use. Maintain and repair as necessary. Prevent runoff of liquids from structure. Clean out and dispose material once the structure is filled to 75 percent capacity to an appropriate disposal facility.

	3.08 VEHICLE TRACKING PADS
	A. Install vehicle tracking pads at locations shown in the Drawings. Install and maintain in accordance with the Drawings.

	3.09 CURB SOCKS
	A. Install curb socks for storm inlet protection.
	B. Install and maintain curb socks in accordance with the Drawings.

	3.10 REINFORCED PLASTIC COVERING
	A. Place on areas where hydroseeding and erosion control blankets have not controlled erosion.
	B. Install in single thickness, strips parallel to direction of drainage.
	C. Maintain tightly in place by using sandbags on ropes with a maximum 10�foot grid spacing in all directions.
	D. Tape or weight down full length, overlap seams at least 12 inches.
	E. Remove at final acceptance unless notified otherwise by Engineer.



	33 05 61 - Concrete Manholes and Structures
	PART 1  GENERAL
	1.01 SCOPE
	A. Furnish all labor, materials, and equipment required to install concrete manholes, structures, frames and covers, manhole rungs, and appurtenances as shown on Drawings and as specified herein.

	1.02 RELATED WORK
	A. Excavation and backfill is included in 31 05 00.
	B. Screened gravel bedding is included in 31 05 00.
	C. Cast-in-place concrete is included in Section 03 30 00.

	1.03 SUBMITTALS
	A. Submit shop drawings, product data, materials of construction, and details of installation in accordance with Section 01 33 00  Include the following:
	B. Design Data
	C. Test Reports

	1.04 REFERENCE STANDARDS
	A. American Society for Testing and Materials (ASTM)
	B. American Concrete Institute (ACI)
	C. American Association of State Highway and Transportation Officials (AASHTO)
	D. Occupational Safety and Health Administration (OSHA)
	E. Where reference is made to one of the above standards, the revision in effect at the time of the bid opening shall apply.

	1.05 QUALITY ASSURANCE
	A. All material shall be new and unused.
	B. Materials’ quality, manufacturing process, and finished sections are subject to inspection and approval by Engineer and other Owner’s representative.  Inspection may be made at place of manufacture, at work site following delivery, or both.
	C. Materials will be examined for compliance with ASTM specifications, these Specifications and approved manufacturer’s drawings.  Additional inspection criteria shall include:  appearance, dimension(s), blisters, cracks and soundness.
	D. Materials shall be rejected for failure to meet any Specification requirement.  Rejection may occur at place of manufacture, at work site, or following installation.  Mark for identification rejected materials and remove from work site immediately.  Rejected materials shall be replaced at no cost to Owner.
	E. Repair minor damage to precast concrete sections by approved method, if repair is authorized by Engineer.


	PART 2  PRODUCTS
	2.01 GENERAL
	A. Reference to a manufacturer’s name and model or catalog number is for the purpose of establishing the standard of quality and general configuration desired.
	B. Like items of materials/equipment shall be the end products of one manufacturer in order to provide standardization of appearance, operation, maintenance, spare parts, and manufacturer’s service.
	C. Provide lifting lugs or holes in each precast section for proper handling.

	2.02 PRECAST CONCRETE MANHOLE SECTIONS
	A. Precast concrete riser sections, transition top sections, flat slab tops, and grade rings shall conform to ASTM C478 and meet the following requirements:

	2.03 PRECAST CONCRETE STRUCTURES
	A. Precest reinforced concrete structures include Tee-section manholes.  Refer to Drawings for inside dimensions, headroom requirements, and minimum thickness of concrete.
	B. Manufacturer shall notify Engineer at least five working days prior to placing concrete during manufacturing process.  Engineer may inspect reinforcing steel placement prior to placing concrete.
	C. Structural design calculations and Drawings shall be prepared and stamped by a Professional Engineer registered in the State of Colorado.
	D. Design Criteria

	2.04 MANHOLE FRAME AND COVER
	A. Heavy-duty manhole frame and covers shall be manufactured to meet H-20 traffic load conditions and be good quality, strong, tough, even grained cast iron, smooth, free from scale, lumps, blisters, sand holes, and defects of any kind which render them unfit for the service for which they are intended.  Manhole covers and frame seats shall be machined to a true surface.  Castings shall be thoroughly cleaned and subject to hammer inspection.  Cast iron shall conform to ASTM A48, Class 30B or better.
	B. The standard Town of Superior manhole shall be Neenah R-1780, or approved substitute with the word ‘Sewer’ on the cover. Cover shall have a type “F” Pick-hole in accordance with the Town of Superior Design Standards and Specifications.

	2.05 JOINTING PRECAST MANHOLE SECTIONS AND STRUCTURES
	A. Seal tongue and groove joints of precast manhole and structure sections with preformed flexible joint sealant.  Preformed flexible joint sealant shall be Rub’R-Nek as manufactured by K.T. Snyder Company, or approved equal in accordance with the Town of Superior Design Standards and Specifications.
	B. Completed joint shall withstand 15 psi internal water pressure without leakage or displacement of sealant.

	2.06 MANHOLE RUNGS
	A. Manhole rungs shall be polypropylene reinforced plastic-coated steel in accordance with Town of Superior Design Standards and Specifications.  Manufacturers:  M.A. Industries, or approved equal.

	2.07 PIPE CONNECTIONS TO MANHOLES AND STRUCTURES
	A. Connect pipe to manholes and structures using modular mechanical seal per Drawings and Section 33 14 13.

	2.08 DAMPROOFING
	A. Damproofing shall be Hydrocide 700B by Sonneborn Building Products; Dehydratine 4 by A.C. Horn Inc; RIW by Toch Brothers, or equal.


	PART 3  EXECUTION
	3.01 GENERAL
	A. Manhole and Structure Installation
	B. Manhole Pipe Connections
	C. Manhole Rung Installation
	D. Setting Manhole Frame and Cover
	E. Damproofing:  Paint outer surfaces of precast and cast-in-place manholes and structures with two coats of bituminous damproofing at the rate of 30 to 60 sq ft per gallon, in accordance with manufacturer’s instructions.

	3.02 LEAKAGE TESTS
	A. Test each manhole for leakage.
	B. Assemble manhole in place; fill and point all leaking holes and exterior joints with an approved non-shrinking mortar.
	C. If there is no leakage into the manhole, the manhole will be considered water-tight.  If the Engineer is not satisfied, other testing shall be performed such as exfiltration test.
	D. Leakage Tests for Structures

	3.03 CLEANING
	A. Thoroughly clean all new structures of all silt, debris and foreign matter of any kind, prior to final inspections.



	33 14 13 - Pipe and Fittings
	PART 1  GENERAL
	1.01 SCOPE OF WORK
	A. This section specifies plant piping systems, fittings, pipe support systems, pressure and leak testing, installation requirements, and piping schedules.

	1.02 REFERENCES
	A. This section contains references to the following industry and trade group standards.  They are a part of this section as specified and modified.  The latest version of the standard references shall apply.  In case of conflict between the requirements of this section and those of the listed documents, the requirements of this section shall prevail.

	1.03 DEFINITIONS
	A. Wetted and Submerged
	B. Pressure Terms

	1.04 SUBMITTALS
	A. Provide following submittals consistent with Section 01 33 00.

	1.05 QUALITY ASSURANCE
	A. Welder and Welding Operator Performance
	B. Welder Inspection and Testing Laboratory Qualifications

	1.06 DELIVERY, STORAGE AND HANDLING
	A. Pipe
	B. Gaskets

	1.07 SYSTEM DESIGN REQUIREMENTS
	A. General
	B. Buried Piping
	C. Support Systems
	D. Thrust Restraint


	PART 2  PRODUCTS
	2.01 GENERAL
	A. Pipe Materials
	B. Components
	C. Galvanizing
	D. Shop Fabricated Piping
	E. Fittings
	F. Glass Lining

	2.02 JOINT FOR EXPOSED PIPING
	A. General
	B. Grooved-End Joints
	C. Flanged Joints: Use for pipe joints only as follows:
	D. Grooved-End Piping Compatibility
	E. Dismantling Joint

	2.03 JOINTS FOR BURIED PIPING
	A. Ductile Iron Pipe
	B. Steel Pipe

	2.04 EXPANSION JOINTS
	A. Metal Expansion Joints
	B. Rubber Expansion Joints

	2.05 JOINT LUBRICANT
	A. Furnished with pipe.
	B. Amount and Type:  As recommended by pipe manufacturer.
	C. Composition:  Water soluble, nontoxic, vegetable soap compound conforming to United States Pharmacopoeia No. P39, suitable for use in potable waterlines.

	2.06 PIPE GUIDES
	A. Intermediate Guides
	B. Alignment Guides

	2.07 PIPE ANCHORS
	A. Galvanized steel anchor chair with U�bolt strap.
	B. Manufacturers and Models:  Grinnell, Figure 198 or B�Line, Figure B3147A or B.

	2.08 COUPLINGS FOR METALLIC PIPING
	A. General
	B. Steel Sleeve Type Couplings

	2.09 SERVICE SADDLES
	A. Ferrous Metal Piping (Except Stainless Steel)
	B. Stainless Steel Pipe Service Branches
	C. Plastic Piping

	2.10 SLAB, FLOOR, WALL, AND ROOF PENETRATIONS
	A. Ductile Iron Wall Pipe
	B. Steel or Stainless Steel Wall Pipe
	C. Pipe Sleeves
	D. Modular Mechanical Seal

	2.11 INSULATING FLANGES, COUPLINGS, AND UNIONS
	A. General
	B. Dielectric Flange and Union
	C. Insulating Coupling

	2.12 PIPING SUPPORT SYSTEMS
	A. General
	B. Saddle Support
	C. Hangers
	D. Wall Brackets
	E. Pipe Clamps
	F. Channel Type Support Systems

	2.13 INSULATION
	A. In accordance with Section 33 14 13-3.17

	2.14 CONCRETE
	A. Provide concrete encasement in accordance with Section 03 30 00.

	2.15 TRENCH EXCAVATION AND BACKFILL
	A. As specified in Section 31 05 00.

	2.16 HEAT TRACING SYSTEM
	A. See Section 22 07 00, if applicable.

	2.17 TAPE WRAP
	A. Provide 15�mil butyl rubber adhesive, polyethylene-backed tape wrap system including appropriate primer, weld strip tape, filler tape, and tape layering in accordance with ANSI/AWWA C 209, C 214.
	B. Manufacturers:  Tek-Rap, Inc.; Polyken Division of the Kendall Co.; Royston

	2.18 Pipe MarkERS
	A. Markers shall be installed for all NEW utilities including but not limited to, all new electrical feeds and major ductbanks.
	B. Markers shall be provided and installed by the Contractor at all test station, bend, air release, valve, and blow-off locations, where none of these conditions exist the markers shall be placed at 250-foot intervals.
	C. Markers shall be Carsonite Utility Markers, red for electrical utilities.
	D. Each RED (electrical) marker shall have an adhesive decal as supplied by the marker post Manufacturer with the following lettering:
	E. Contractor shall submit the proposed marker post complete with adhesive decal to the Owner for review prior to installation.

	2.19 pipe Tracer wire
	A. Attach 12 gauge single strand copper tracer wire to pipe with 2-inch wide PVC tape.  PVC tape shall be 10 mil and a minimum of 200% elongation and 25 psi tensile strength. Splicing of tracer wire shall be per manufacturer’s recommendation.  The tracer wire shall run to a test station or valve box.  All piping shall be within 500 feet of a test station.  Location of test stations shall be coordinated with the Engineer.


	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Verification of Existing Pipe and Penetrations

	3.02 PREPARATION
	A. New Pipe and Fittings
	B. Field Fabrication

	3.03 FIELD WELDING
	A. General
	B. Identification of Welds
	C. Surfaces
	D. Alignment and Spacing
	E. Procedure

	3.04 PIPING INSTALLATION
	A. General
	B. Piping Expansion Provisions
	C. Piping Flexibility Provisions
	D. Pipe Fittings and Appurtenances

	3.05 FLEXIBLE COUPLINGS, FLANGED COUPLING ADAPTERS, GROOVED JOINT COUPLINGS, AND SERVICE SADDLES
	A. Thoroughly clean oil, scale, rust, and dirt from the pipe to provide a clean seat for the gasket.
	B. Wipe gaskets clean prior to installations.
	C. Lubricate flexible couplings and flanged coupling adapter gaskets with soapy water or manufacturer's standard lubricant before installation on the pipe ends.
	D. Install couplings, service saddles, and anchor studs in accordance with manufacturer's instruction.
	E. Tighten bolts progressively, drawing up bolts on opposite sides a little at a time until all bolts have a uniform tightness.
	F. Use only torque-limiting wrenches to tighten bolts. Torque setting shall be in accordance with manufacturer’s written recommendations or applicable standards, whichever is more stringent.

	3.06 INSULATING FLANGES, COUPLINGS, AND UNIONS
	A. General: Install at following locations:
	B. Flange Drillings for Installation of Insulating Kits
	C. Insulated Joints

	3.07 PIPING SUPPORT SYSTEMS
	A. General
	B. Support Methods

	3.08 SLAB, FLOOR, WALL, AND ROOF PENETRATIONS
	A. Ductile Iron, Steel, and Stainless Steel Wall Pipes
	B. Steel Pipe Sleeves
	C. New Penetrations of Existing Slabs, Floors, Walls and Roofs

	3.09 TRENCH EXCAVATION AND BACKFILL
	A. In accordance with Section 31 05 00.

	3.10 BURIED PIPE PLACEMENT
	A. General
	B. Bell-And-Spigot with Rubber Gasket Joints (Push-On Joints)
	C. Concrete, Ductile Iron, and Polyvinyl Chloride (Gravity) Pipe

	3.11 CONNECTING DISSIMILAR PIPE
	A. Flexible Transition Couplings:  Install in accordance with pipe manufacturer's instructions.

	3.12 BURIED PIPE IN CONCRETE ENCASEMENTS OR CONCRETE BEDDING
	A. Pipe Coatings:  Continuous through concrete encasements, anchors, collars, etc., unless otherwise shown.

	3.13 FLEXIBLE JOINTS AT CONCRETE BACKFILL OR ENCASEMENT
	A. Install flexible pipe joint within 18 inches or 1/2 the pipe diameter, whichever is less, from the terminations of any concrete backfill or concrete encasement, except for welded pipe joints.

	3.14 FLEXIBLE JOINTS AT CONCRETE STRUCTURES
	A. Rubber ring joints, mechanical joints, flexible couplings, and proprietary restrained ductile iron pipe joints are considered flexible joints; welded pipe joints are not.
	B. Provide flexible joints at the face of all structures, whether or not shown.
	C. Joint may be flush with face or may be up to one pipe diameter away from face, but not further than 18 inches away from face.
	D. Install a second flexible joint for:

	3.15 CLOSURES
	A. Closure Pieces
	B. Pressure Pipeline Closures
	C. Restrained Joint Pipe Closures
	D. Gravity Pipe Closures
	E. Concrete Closures

	3.16 THRUST RESTRAINT
	A. Location
	B. Mechanical Joint Valves in Proprietary Restrained Joint Pipe and Fitting

	3.17 INSULATION
	A. All insulation, accessories, and supplies shall have fire-hazard classification ratings in accordance with NFPA 220, NFPA 255, ASTM E84, or UL723.  Maximum flame spread rating shall be 25 and maximum smoke developed rating shall be 50.
	B. Adhesives, sealants, facings, and vapor barriers shall be impervious to moisture.
	C. ACCEPTABLE MANUFACTURERS
	D. Adhesives, Coatings, and Sealants:
	E. Pipe Insulations
	F. Field Applied Pipe and Fitting Jacketing
	G. General Installation
	H. Installation of Piping Insulation
	I. Installation of Insulation on Piping System Components
	J. Pipe Insulation Schedules

	3.18 TAPE WRAP FOR BURIED STEEL AND COPPER PIPE
	A. Field Applied:  In accordance with manufacturer's instructions and as specified herein
	B. Fully meet the requirements of ANSI/AWWA C 209, C 214.

	3.19 MARKING TAPES WIRE
	A. In accordance with manufacturer’s recommendation.  Coordinate test point locations with Engineer and Owner.

	3.20 EXPOSED PIPING INSTALLATION
	A. General
	B. Pipe Flanges
	C. Unions
	D. Valve Orientation
	E. Pipe Tap Connections

	3.21 VENTS AND DRAINS
	A. Vent the high points and drain the low points of pipelines as shown.

	3.22 PIPE IDENTIFICATION, PAINTING, AND COLOR CODING
	A. As specified in Section 09 90 00.
	B. Apply painting and color coding to the exterior covering of insulated piping.

	3.23 CORROSION PROTECTION
	A. General
	B. Buried or Encased Carbon Steel or Copper Piping
	C. Buried or Encased Ductile Iron and Cast Iron Soil Pipe
	D. Buried Piping Accessories
	E. Atmospheric Exposed Pipe
	F. Submerged Pipe

	3.24 PIPE LEAK TESTING
	A. General
	B. Test Records: Make records of each piping system during the test to document the following:
	C. Testing New Pipe Connected to Existing Pipe
	D. Buried Pressure Piping
	E. Exposed Pressure Piping

	3.25 HYDROSTATIC LEAK TESTING
	A. Procedure
	B. Buried Pressure Piping

	3.26 PNEUMATIC LEAK TESTING
	A. Limitations: Do not pneumatically test the following piping:
	B. Procedure

	3.27 TESTING GRAVITY SEWERS
	A. General
	B. Procedure - Air Testing

	3.28 FINAL CLEANING
	A. Interim Cleaning
	B. Following assembly and testing, and prior to disinfection and final acceptance, flush pipelines (except as stated below) with water to remove accumulated construction debris and other foreign matter.
	C. Flush until all foreign matter is removed from the pipeline.
	D. Provide hoses, temporary pipes, ditches, and other items as required to properly dispose of flushing water without damage to adjacent properties.
	E. Minimum Flushing Velocity:  2.5 fps
	F. For large diameter pipe where it is impractical to flush the pipe at 2.5 fps velocity, clean the pipeline in-place from the inside by brushing and sweeping, then flush the line at a lower velocity.
	G. Insert cone strainers in the flushing connections to attached equipment and leave in-place until cleaning has been accomplished.
	H. Remove accumulated debris through drains 2 inches and larger or by removing spools and valves from piping.

	3.29 DISINFECTION
	A. Disinfect the following Piping Services before placing in service in accordance with AWWA C653:

	3.30 PIPING SCHEDULE AND SPECIFICATIONS
	A. Following are a Piping Schedule and Piping Specifications that detail the piping systems used in this contract.



	40 05 59 - Hydraulic Gates
	PART 1  GENERAL
	1.01 SCOPE OF WORK
	A. The Contractor shall furnish, install, start-up and test stainless steel slide gates complete with frames, operators and including all ancillary items and equipment as shown on the Drawings and as specified herein to provide a fully functioning system.

	1.02 SUBMITTALS
	A. Provide submittals in accordance with Section 01 33 00 and Section 11 00 00.  The following additional submittals shall be provided in accordance with Section 01 33 00:

	1.03 REFERENCES
	A. Industry standard references including but not limited to those listed shall be noted, as applicable, in this specification and shall be considered a part of this specification.  In case of conflict between the requirements of this Section and those of the listed documents, the requirements of this Section shall prevail.

	1.04 QUALITY ASSURANCE
	A. Manufacturer’s Experience:  Manufacturer shall be one who has been regularly engaged in the business specified herein for at least 5 years.  The equipment and all ancillary components shall be designed, supplied and warranted as a unit item by a single manufacturer or vendor.
	B. Warranty:  As specified in Section 11 00 00.

	1.05 EQUIPMENT SCHEDULE
	A. The equipment described in this specification shall conform to the requirements as indicated in the Slide Gate Schedule at the end of this Section.

	1.06 SERVICE CONDITIONS
	A. Fluid temperature is expected to range from 35 to 75 degrees Fahrenheit.
	B. The equipment will be installed indoors and outdoors at a wastewater treatment plant in Superior, Colorado. All equipment furnished under this Section shall be suitable for outdoor installation.


	PART 2  PRODUCTS
	2.01 Acceptable Products
	A. Acceptable manufacturers for the stainless steel slide gates include Fontaine/ Rodney Hunt, Golden Harvest, Whipps Inc., or Engineer-approved equal.

	2.02 MATERIALS FOR STAINLESS STEEL SLIDE GATES
	2.03 PERFORMANCE REQUIREMENTS
	A. Stainless steel slide gates must meet the performance requirements of AWWA C561 latest revision.  The gate must allow leakage of no more than 0.05 gallons per minute per perimeter foot in seating and unseating conditions.
	B. Gates shall be designed to withstand the design head listed in the Slide Gate Schedule.

	2.04 GENERAL
	A. Gates shall meet the design requirements of AWWA C561 except as otherwise specified.  Gates shall be of the heavy-duty type.
	B. Frame and Guide Rails
	C. Slide
	D. Seals
	E. Stems, Stem Couplings, and Stem Guides
	F. Wall Thimbles
	G. Wall Brackets
	H. Flange Mount
	I. Stem Covers

	2.05 GATE OPERATORS
	A. Sealed, ball thrust, roller, or needle bearing type and equipped with bronze lift nut, internally threaded with Acme threads.
	B. The manual effort for any operator shall not exceed 40 foot-pounds.
	C. Type 1, Handwheel operated as shown on the Drawings

	2.06 APPURTENANCES
	A. Lifting Lugs:  For equipment assemblies and components weighing over 100 pounds.
	B. Anchor Bolts:  Sized by equipment manufacturer, minimum diameter of 1/2�inch.

	2.07 SPARE PARTS AND SPECIAL TOOLS
	A. The following spare parts shall be provided for the equipment specified in this Section.  Spare parts shall be tagged and stored as specified in Section 11 00 00.


	PART 3  EXECUTION
	3.01 GENERAL
	A. Accurately place anchor bolts using templates furnished by the manufacturer.
	B. Lubricate before operating as per manufacturer’s recommendations.
	C. The gate assemblies shall be installed in a true vertical plane, square and plumb.
	D. Field mount operators after installing gates.
	E. Brace thimbles internally during concrete placement.
	F. Fill the void in between the gate frame and the wall with non-shrink grout as shown on the installation drawing and in accordance with the manufacturer’s recommendations.
	G. Add a mastic gasket between the gate frame and wall thimble in accordance with the manufacturer’s recommendations.
	H. Gates to be installed on a 1 inch grout cushion in accordance with recommendations of the gate supplier.

	3.02 INSTALLATION AND FIELD TESTING
	A. After completion of the installation and manufacturer’s certification, the equipment shall be field tested to demonstrate compliance with the requirements specified.  Installation, start-up and testing shall be conducted in accordance with Section 01 91 13 and Section 11 00 00.
	B. Each gate shall be cycled to confirm that they operate without binding, scraping, or distorting.  The effort to open and close manual operators shall be measured, and shall not exceed the maximum operating effort specified above.  Electric motor actuators shall function smoothly and without interruption.  Each gate shall be water tested by the Contractor as specified herein to confirm that leakage does not exceed the specified allowable leakage.
	C. Functional Tests:  Each gate for two complete open and close cycles.
	D. Performance (Leakage) Test for Each Gate

	3.03 FIELD SERVICE
	A. Provide the service of a qualified representative for a minimum of one (1) trip and one (1) day to advise and supervise installation of at least two (2) gates.
	B. Provide the service of a qualified representative for one (1) trip and one (1) day for installation inspection, performance testing, and start-up supervision/certification.

	3.04 TRAINING
	A. Training shall be conducted in accordance with Section 01 79 00 and Section 11 00 00.  Training shall consist of a minimum of two 2-hour sessions addressing the theory of operation, testing, troubleshooting, and maintenance of the equipment.
	SLIDE GATE SCHEDULE



	46 41 23 - Submersible Mixers
	PART 1  general
	1.01 scope of work
	A. Furnish, install and test submersible mixers for mixing mixed liquor including all ancillary items and equipment as shown in the Drawings and as specified herein to provide a fully functioning system.

	1.02 submittals
	A. Provide submittals in accordance with Section 01 33 00 and Section 11 00 00. The following additional submittals shall be provided in accordance with Section 01 33 00:

	1.03 references
	A. This section contains references to the following documents.  They are a part of this section as specified and modified.  In case of conflict between the requirements of this section and those of the listed documents, the requirements of this section shall prevail.

	1.04 quality assurance
	A. Manufacturer’s Experience: Manufacturer shall be one who has been regularly engaged in the business specified herein for at least 5 years.  The equipment and all ancillary shall be designed, supplied and warranted as a unit item by a single manufacturer or vendor.
	B. Warranty: As specified in Section 11 00 00.

	1.05 Equipment schedule
	1.06 service conditions
	A. Fluid temperature is expected to range from 35 to 75 degrees Fahrenheit.
	B. The equipment will be installed outdoors at a wastewater treatment plant in Superior, Colorado at an elevation of approximately 5,300 feet above mean sea level.
	C. The equipment to be provided under this section shall be suitable for continuous (24 hour per day) outdoor operation submerged in mixed liquor in sludge, anaerobic, anoxic, and swing zone basins at a wastewater treatment plant.  The pH of the sewage may vary from 5.0 to 9.0.  The suspended solids concentration may vary from 800 to 8,000 milligrams per liter.


	PART 2  products
	2.01 acceptable products
	A. Acceptable manufacturers include:

	2.02 General
	A. Each mixer shall be of the close-coupled submersible type.  All components of the mixer, including the motor, shall be capable of continuous underwater operation without loss of watertight integrity to a depth of 30 feet.
	B. The submersible mixers shall be close-coupled and be capable of traveling up and down on a vertical guide rail with provision for easy alteration of the operating angle.
	C. Each mixer shall include a optional jet ring, power and control cable, three (3) power cable holders, and a mounting assembly of consisting of a single guide bar system, 30 feet minimum of ¼ inch mixer support cable, and a 20-foot long stainless steel 4” x 4” mast tube or 2”x 2” SS mast tube with intermediate support.
	D. All mating surfaces where watertight sealing is required shall be machined and fitted with O rings.  Fitting shall be such that sealing is accomplished by metal to metal contact between machined surfaces.
	E. Each mixer shall be provided with two sets of lapped end face type mechanical seals for the propeller shaft running in oil reservoirs for cooling and lubrication.  The mechanical seals shall contain positively driven rotary, corrosion resistant face rings.  Only the seal faces of the outer seal assembly shall be exposed to the mixed media, with all other components contained in the oil housing.  Seals shall require neither maintenance nor adjustment and shall be easy to check and replace.  Shaft seals without positively driven rotating members shall not be considered acceptable.  Shaft seals shall conform to the requirements of specification 11 00 00.
	F. Each mixer’s oil housing shall contain two (2) oil chambers for the shaft sealing system.  The drain and inspection plugs, with positive anti-leak seal, shall be easily accessible from the outside.
	G. The mixers shall be capable of being raised out of the liquid for maintenance or repair without dewatering any basins.

	2.03 DeSIGN AND PERFORMANCE REQUIREMENTS
	A. The mixer with the motor shall be suitable for operation submersed in sewage and designed for continuous duty under the specified design conditions.  The mixer shall provide thorough mixing of the screened wastewater with the return activated sludge.  The mixers shall be operated without diffused aeration and keep the mixed liquor sufficiently agitated to keep the solids (8,000 mg/l maximum suspended solids) in suspension.
	B. Performance Requirements

	2.04 materials of construction
	A. All welds must utilize filler to insure that all welds are as least as thick as the parent material.
	B. Mixer components of cast iron shall have smooth surfaces devoid of blowholes and other irregularities.  All surfaces coming into contact with sewage of construction materials other than stainless steel shall, be protected by a zinc phosphate primer and an epoxy finish coat.

	2.05 equipment features
	A. Motor
	B. Propeller
	C. Bearings
	D. Mounting Assembly

	2.06 Spare parts
	A. Spare parts as recommended by the manufacturer for routine maintenance shall be provided. Spare parts shall be tagged and stored as specified in Section 11 00 00.


	PART 3  execution
	3.01 General
	A. Installation, start-up and testing shall be conducted in accordance with Section 01 91 13 and Section 11 00 00.
	B. Contractor shall confirm with manufacturer the optimal vertical mounting elevation of each mixer within each zone.

	3.02 testing
	A. After completion of the installation and manufacturer’s certification, equipment shall be field tested to demonstrate compliance with the requirements specified.  Testing of equipment shall be conducted in accordance with the requirements of Sections 01 91 13 and 11 00 00.

	3.03 Field service
	A. Provide the service of a qualified representative for one (1) trip and one (1) day to inspect the mechanism installation, assist in start up, and instruct plant personnel in the operation and maintenance of the mechanism.

	3.04 training
	A. Training shall be conducted in accordance with Section 01 79 00 and Section 11 00 00.  Training shall consist of a minimum of one 2-hour session addressing the theory of operation, testing, troubleshooting, and maintenance of the equipment.




	SMD1 ANAEROBIC ZONE EXPANSION_ISSUED FOR BID DWGS 05SEP24
	GENERAL DWGS 05SEP24
	1-CPL61727-1
	2-CPL61727-2
	3-CPL61727-3
	Sheets and Views
	ENLARGED GRADING PLAN


	PDG61727-2100 PDG61727-2100 (1)
	STRUCT DWGS 05SEP24
	MECH DWGS 05SEP24


