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ADVERTISEMENT FOR BIDS 
 
 
Dona Ana Mutual Domestic Water Consumers Association 
 Owner 
 
5535 Ledesma Drive, Las Cruces, NM 88007 
 Address 
 
Separate sealed BIDS for the construction of the DAMDWCA WWTP District 5 Improvements will be 
received by Jennifer Horton at 5535 Ledesma Drive, Las Cruces, NM 88007 until 2:00 P.M.(Local Time), 
June 19, 2018, and then at said office publicly opened and read aloud. 
 
Project Description:  This project consists of improvements to the existing District 5 WWTP.  
Improvements include a new concrete flow splitter, concrete clarifier channel, concrete clarifier basin, 
concrete chlorine contact chamber, installation of tertiary treatment disk filter, installation of sludge 
handling screw press, installation of new pumps, air lines with diffusers, new blowers with building, new 
electrical panels, new force main and gravity sewer lines.  This project will also include demolishing and 
the conversion of some of the existing basins.  
 
The CONTRACT DOCUMENTS may be examined at the following locations: 
 
 Souder, Miller & Associates, 3500 Sedona Hills Pkwy., Las Cruces, NM  88011  (575) 647-0799 
 
Copies of the CONTRACT DOCUMENTS in electronic media format may be obtained at the website of the 
ENGINEER, Souder, Miller & Associates, at www.soudermiller.com, at no cost.  Bidders are responsible 
for monitoring the website referenced above for notifications of changes and addenda related to this 
project. 
 
Copies of the CONTRACT DOCUMENTS may be obtained at the office of the ENGINEER, Souder, Miller & 
Associates, 3500 Sedona Hills Pkwy., Las Cruces, NM 88011, upon payment of $100.00 for each set.  Any 
BIDDER, upon returning the CONTRACT DOCUMENTS in good and complete condition within 10 calendar 
days of bid opening, will be refunded $100.00. 
 
A PRE-BID MEETING will be held at 5535 Ledesma Drive, Las Cruces, NM 88007 on June 8, 2018 at 9:00 
A.M. 
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	Souder, Miller & Associates, 3500 Sedona Hills Pkwy., Las Cruces, NM  88011  (575) 647-0799

	C-200 Instructions to Bidders 1-15-18
	ARTICLE 1 –  Defined Terms
	1.01 Terms used in these Instructions to Bidders have the meanings indicated in the General Conditions and Supplementary Conditions. Additional terms used in these Instructions to Bidders have the meanings indicated below:
	A. Issuing Office – The office from which the Bidding Documents are to be issued.


	ARTICLE 2 –  Copies of Bidding Documents
	2.01 Complete sets of the Bidding Documents may be obtained from the Issuing Office or via the Engineer’s website (www.soudermiller.com) in the number and format stated in the advertisement or invitation to bid.  The deposit, if applicable, will be re...
	2.02 Complete sets of Bidding Documents shall be used in preparing Bids; neither Owner nor Engineer assumes any responsibility for errors or misinterpretations resulting from the use of incomplete sets of Bidding Documents.
	2.03 Owner and Engineer, in making copies of Bidding Documents available on the above terms, do so only for the purpose of obtaining Bids for the Work and do not authorize or confer a license for any other use.

	ARTICLE 3 –  Qualifications of Bidders
	3.01 Prior to bidding on the Project, Bidder must carry all licenses required under New Mexico state law to complete the Work, and be duly registered with the New Mexico Department of Workforce Solutions with an “Active” status.  Refer to Title 14 Hou...
	A. To demonstrate Bidder’s qualifications to perform the Work, the Bidder determined to have presented the lowest qualified Bid shall complete and submit the Bidder’s Qualifications Statement included in the Project Manual along with all supporting da...

	3.02 A Bidder’s failure to submit required qualification information within the times indicated may disqualify Bidder from receiving an award of the Contract.
	3.03 No requirement in this Article 3 to submit information will prejudice the right of Owner to seek additional pertinent information regarding Bidder’s qualifications.
	3.04 Bidder is advised to carefully review those portions of the Bid Form requiring Bidder’s representations and certifications.

	ARTICLE 4 –  Site and Other Areas; Existing Site Conditions; Examination of Site; Owner’s Safety Program; Other Work at the Site
	4.01 Site and Other Areas
	A. The Site is identified in the Bidding Documents. By definition, the Site includes rights-of-way, easements, and other lands furnished by Owner for the use of the Contractor. Any additional lands required for temporary construction facilities, const...

	4.02 Existing Site Conditions
	A. Subsurface and Physical Conditions; Hazardous Environmental Conditions
	1. The Supplementary Conditions identify:
	a. those reports known to Owner of explorations and tests of subsurface conditions at or adjacent to the Site.
	b. those drawings known to Owner of physical conditions relating to existing surface or subsurface structures at the Site (except Underground Facilities).
	c. reports and drawings known to Owner relating to Hazardous Environmental Conditions that have been identified at or adjacent to the Site.
	d. Technical Data contained in such reports and drawings.

	2. Owner will make copies of reports and drawings referenced above available to any Bidder on request. These reports and drawings are not part of the Contract Documents, but the Technical Data contained therein upon whose accuracy Bidder is entitled t...
	3. If the Supplementary Conditions do not identify Technical Data, the default definition of Technical Data set forth in Article 1 of the General Conditions will apply.
	4. Geotechnical Baseline Report: The Bidding Documents contain a Geotechnical Baseline Report (GBR). The GBR describes certain select subsurface conditions that are anticipated to be encountered by Contractor during construction in specified locations...

	B. Underground Facilities: Information and data shown or indicated in the Bidding Documents with respect to existing Underground Facilities at or contiguous to the Site are set forth in the Contract Documents and are based upon information and data fu...
	C. Adequacy of Data: Provisions concerning responsibilities for the adequacy of data furnished to prospective Bidders with respect to subsurface conditions, other physical conditions, and Underground Facilities, and possible changes in the Bidding Doc...

	4.03 Site Visit and Testing by Bidders
	A. Bidder shall conduct the required Site visit during normal working hours, and shall not disturb any ongoing operations at the Site.
	B. Bidder is not required to conduct any subsurface testing, or exhaustive investigations of Site conditions.
	C. On request, and to the extent Owner has control over the Site, and schedule permitting, the Owner will provide Bidder access to the Site to conduct such additional examinations, investigations, explorations, tests, and studies as Bidder deems neces...
	D. Bidder shall comply with all applicable Laws and Regulations regarding excavation and location of utilities, obtain all permits, and comply with all terms and conditions established by Owner or by property owners or other entities controlling the S...
	E. Bidder shall fill all holes and clean up and restore the Site to its former condition upon completion of such explorations, investigations, tests, and studies.

	4.04 Owner’s Safety Program
	A. Site visits and work at the Site may be governed by an Owner safety program. As the General Conditions indicate, if an Owner safety program exists, it will be noted in the Supplementary Conditions.

	4.05 Other Work at the Site
	A. Reference is made to Article 8 of the Supplementary Conditions for the identification of the general nature of other work of which Owner is aware (if any) that is to be performed at the Site by Owner or others (such as utilities and other prime con...


	ARTICLE 5 –  Bidder’s Representations
	5.01 It is the responsibility of each Bidder before submitting a Bid to:
	A. examine and carefully study the Bidding Documents, and any data and reference items identified in the Bidding Documents;
	B. visit the Site, conduct a thorough, alert visual examination of the Site and adjacent areas, and become familiar with and satisfy itself as to the general, local, and Site conditions that may affect cost, progress, and performance of the Work;
	C. become familiar with and satisfy itself as to all Laws and Regulations that may affect cost, progress, and performance of the Work;
	D. carefully study all: (1) reports of explorations and tests of subsurface conditions at or adjacent to the Site and all drawings of physical conditions relating to existing surface or subsurface structures at the Site that have been identified in th...
	E. consider the information known to Bidder itself; information commonly known to contractors doing business in the locality of the Site; information and observations obtained from visits to the Site; the Bidding Documents; and the Site-related report...
	F. agree, based on the information and observations referred to in the preceding paragraph, that at the time of submitting its Bid no further examinations, investigations, explorations, tests, studies, or data are necessary for the determination of it...
	G. become aware of the general nature of the work to be performed by Owner and others at the Site that relates to the Work as indicated in the Bidding Documents;
	H. promptly give Engineer written notice of all conflicts, errors, ambiguities, or discrepancies that Bidder discovers in the Bidding Documents and confirm that the written resolution thereof by Engineer is acceptable to Bidder;
	I. determine that the Bidding Documents are generally sufficient to indicate and convey understanding of all terms and conditions for the performance and furnishing of the Work; and
	J. agree that the submission of a Bid will constitute an incontrovertible representation by Bidder that Bidder has complied with every requirement of this Article, that without exception the Bid and all prices in the Bid are premised upon performing a...


	ARTICLE 6 –  Pre-Bid Conference
	6.01 A Pre-Bid conference will be held at the time and location stated in the invitation or advertisement to bid. Representatives of Owner and Engineer will be present to discuss the Project. Bidders are highly encouraged to attend and participate in ...

	ARTICLE 7 –  Interpretations and Addenda
	7.01 All questions about the meaning or intent of the Bidding Documents are to be submitted to Engineer in writing. Interpretations or clarifications considered necessary by Engineer in response to such questions will be issued by Addenda delivered to...
	7.02 Addenda may be issued to clarify, correct, supplement, or change the Bidding Documents.

	ARTICLE 8 –  Bid Security
	8.01 A Bid must be accompanied by Bid security made payable to Owner in an amount of 5 percent (5%) of Bidder’s maximum Bid price (determined by adding the base bid and all alternates) and in the form of a certified check, bank money order, or a Bid b...
	8.02 The Bid security of the apparent Successful Bidder will be retained until Owner awards the contract to such Bidder, and such Bidder has executed the Contract Documents, furnished the required contract security, and met the other conditions of the...
	8.03 The Bid security of other Bidders that Owner believes to have a reasonable chance of receiving the award may be retained by Owner until the earlier of seven days after the Effective Date of the Contract or 61 days after the Bid opening, whereupon...
	8.04 Bid security of other Bidders that Owner believes do not have a reasonable chance of receiving the award will be released within seven days after the Bid opening.

	ARTICLE 9 –  Contract Times
	9.01 The number of days within which, or the dates by which, the Work is to be substantially completed and ready for final payment are set forth in the Agreement.

	ARTICLE 10 –  Liquidated Damages
	10.01 Provisions for liquidated damages, if any, for failure to timely attain a Milestone, Substantial Completion, or completion of the Work in readiness for final payment, are set forth in the Agreement.

	ARTICLE 11 –  Substitute and “Or-Equal” Items
	11.01 The Contract for the Work, as awarded, will be on the basis of materials and equipment specified or described in the Bidding Documents without consideration during the bidding and Contract award process of possible substitute or “or-equal” items...
	11.02 All prices that Bidder sets forth in its Bid shall be based on the presumption that the Contractor will furnish the materials and equipment specified or described in the Bidding Documents, as supplemented by Addenda. Any assumptions regarding th...

	ARTICLE 12 –  Subcontractors, Suppliers, and Others
	12.01 If a List of Proposed Subcontractors is identified as a required attachment to the Bid Proposal, the Bidder is required to identity all Subcontractors whose subcontracted work surpasses the Subcontractor listing threshold of five thousand dollar...
	12.02 If the Bidder fails to specify a Subcontractor in excess of the listing threshold, the Bidder represents that the Bidder, as the prime Contractor, is fully qualified to perform that portion of the Work. For each such listed Subcontractor, the Bi...
	A. the name of Subcontractor that will perform work or labor or render service on the project identified in the Contract Documents and the city or county of its principal place of business; and
	B. the category of the work that will be done by each Subcontractor; only one Subcontractor may be listed for each category of work as defined by the Bidder.

	12.03 Contractor shall not substitute any person as Subcontractor in place of those identified on the List or Proposed Subcontractors without prior approval from Owner.  (§ 13-4-36 NMSA 1978)  The same applies to equipment manufacturers identified on ...
	12.04 A Bidder shall be prepared to retain specific Subcontractors, Suppliers, or other individuals or entities for the performance of the Work if required by the Bidding Documents (most commonly in the Specifications) to do so. If a prospective Bidde...
	12.05 Subsequent to the submittal of the Bid, Owner may not require the Successful Bidder or Contractor to retain any Subcontractor, Supplier, or other individual or entity against which Contractor has reasonable objection.
	12.06 If requested by Owner, the apparent Successful Bidder shall provide to Owner an experience statement with pertinent information regarding similar projects and other evidence of qualification for each proposed Subcontractor, Supplier, or other in...
	12.07 If apparent Successful Bidder declines to make any such substitution, Owner may award the Contract to the next lowest Bidder that proposes to use acceptable Subcontractors, Suppliers, or other individuals or entities. Declining to make requested...

	ARTICLE 13 –  Preparation of Bid
	13.01 The Bid Form is included with the Bidding Documents.
	A. All blanks on the Bid Form shall be completed in ink and the Bid Form signed in ink. Erasures or alterations shall be initialed in ink by the person signing the Bid Form. A Bid price shall be indicated for each section, Bid item, alternate, adjustm...
	B. If the Bid Form expressly indicates that submitting pricing on a specific alternate item is optional, and Bidder elects to not furnish pricing for such optional alternate item, then Bidder may enter the words “No Bid” or “Not Applicable.”

	13.02 A Bid by a corporation shall be executed in the corporate name by a corporate officer (whose title must appear under the signature), accompanied by evidence of authority to sign. The corporate address and state of incorporation shall be shown.
	13.03 A Bid by a limited liability company shall be executed in the name of the firm by a member or other authorized person and accompanied by evidence of authority to sign. The state of formation of the firm and the official address of the firm shall...
	13.04 A Bid by an individual shall show the Bidder’s name and official address.
	13.05 A Bid by a joint venture shall be executed by an authorized representative of each joint venturer in the manner indicated on the Bid Form. The official address of the joint venture shall be shown.
	13.06 All names shall be printed in ink below the signatures.
	13.07 The Bid shall contain an acknowledgment of receipt of all Addenda, the numbers of which shall be filled in on the Bid Form.
	13.08 Postal and e-mail addresses and telephone number for communications regarding the Bid shall be shown.
	13.09 The Bid shall contain evidence of Bidder’s authority and qualification to do business in the state where the Project is located, or Bidder shall covenant in writing to obtain such authority and qualification prior to award of the Contract and at...

	ARTICLE 14 –  Basis of Bid
	14.01 Unit Price
	A. Bidders shall submit a Bid on a unit price basis for each item of Work listed in the unit price section of the Bid Form.
	B. The “Bid Price” (sometimes referred to as the extended price) for each unit price Bid item will be the product of the “Estimated Quantity” (which Owner or its representative has set forth in the Bid Form) for the item and the corresponding “Bid Uni...
	C. Discrepancies between the multiplication of units of Work and unit prices will be resolved in favor of the unit prices. Discrepancies between the indicated sum of any column of figures and the correct sum thereof will be resolved in favor of the co...

	14.02 Allowances
	A. For cash allowances, when not already identified on the Bid Form, the Bid price shall include such amounts as the Bidder deems proper for Contractor's overhead, costs, profit, and other expenses on account of cash allowances, if any, named in the C...


	ARTICLE 15 –  Submittal of Bid
	15.01 With each copy of the Bidding Documents, a Bidder is furnished one separate unbound copy of the Bid Form, and, if required, the Bid Bond Form. The unbound copy of the Bid Form is to be completed and submitted with the Bid security and the other ...
	15.02 A Bid shall be received no later than the date and time prescribed and at the place indicated in the advertisement or invitation to bid and shall be enclosed in a plainly marked package with the Project title (and, if applicable, the designated ...
	15.03 Bids received after the date and time prescribed for the opening of bids, or not submitted at the correct location or in the designated manner, will not be accepted and will be returned to the Bidder unopened.

	ARTICLE 16 –  Modification and Withdrawal of Bid
	16.01 A Bid may be withdrawn by an appropriate document duly executed in the same manner that a Bid must be executed and delivered to the place where Bids are to be submitted prior to the date and time for the opening of Bids. Upon receipt of such not...
	16.02 If a Bidder wishes to modify its Bid prior to Bid opening, Bidder must withdraw its initial Bid in the manner specified in Paragraph 16.01 and submit a new Bid prior to the date and time for the opening of Bids.
	16.03 If within 24 hours after Bids are opened any Bidder files a duly signed written notice with Owner and promptly thereafter demonstrates to the reasonable satisfaction of Owner that there was a material and substantial mistake in the preparation o...

	ARTICLE 17 –  Opening of Bids
	17.01 Bids will be opened at the time and place indicated in the advertisement or invitation to bid and, unless obviously non-responsive, read aloud publicly. An abstract of the amounts of the base Bids and major alternates, if any, will be made avail...

	ARTICLE 18 –  Bids to Remain Subject to Acceptance
	18.01 All Bids will remain subject to acceptance for the period of time stated in the Bid Form, but Owner may, in its sole discretion, release any Bid and return the Bid security prior to the end of this period.

	ARTICLE 19 –  Evaluation of Bids and Award of Contract
	19.01 Owner reserves the right to reject any or all Bids, including without limitation, nonconforming, nonresponsive, unbalanced, or conditional Bids. Owner will reject the Bid of any Bidder that Owner finds, after reasonable inquiry and evaluation, t...
	19.02 If Owner awards the contract for the Work, such award shall be to the responsible Bidder submitting the lowest responsive Bid.
	19.03 Evaluation of Bids
	A. In evaluating Bids, Owner will consider whether or not the Bids comply with the prescribed requirements, and such alternates, unit prices, and other data, as may be requested in the Bid Form or prior to the Notice of Award.
	B. If the Contract is to be awarded, Owner will award the Contract to the Bidder whose Bid is in the best interests of the Project.  The Additive and/or Deductive Bid Items, as well as Alternate Bid Items are listed in order of priority on the Bid For...
	C. After determination of the Successful Bidder based on this comparative process and on the responsiveness, responsibility, and other factors set forth in these Instructions, the award may be made to said Successful Bidder on its base Bid and any com...

	19.04 In evaluating whether a Bidder is responsible, Owner will consider the qualifications of the Bidder and may consider the qualifications and experience of Subcontractors and Suppliers proposed for those portions of the Work for which the identity...
	19.05 Owner may conduct such investigations as Owner deems necessary to establish the responsibility, qualifications, and financial ability of Bidders and any proposed Subcontractors or Suppliers.
	19.06 A Bid submitted by a resident contractor that has a valid resident business certificate issued by the taxation and revenue department pursuant to Section 13-1-22 NMSA 1978 (as amended) but does not include a resident veteran business, shall be d...
	19.07 A Bid submitted by a resident veteran contractor that has a valid resident veteran business certificate issued by the taxation and revenue department pursuant to Section 13-1-22 NMSA 1978 (as amended), and with annual gross revenues of up to thr...
	19.08 The resident contractor preference and resident veteran contractor preference shall not be awarded together.  If the resident veteran contractor preference applies, it shall be in place of the 5% resident contractor preference.

	ARTICLE 20 –  Bonds and Insurance
	20.01 Article 6 of the General Conditions, as may be modified by the Supplementary Conditions, sets forth Owner’s requirements as to performance and payment bonds and insurance. When the Successful Bidder delivers the Agreement (executed by Successful...

	ARTICLE 21 –  Signing of Agreement
	21.01 When Owner issues a Notice of Award to the Successful Bidder, it shall be accompanied by the unexecuted counterparts of the Agreement along with the other Contract Documents as identified in the Agreement. Within 15 days thereafter, Successful B...

	ARTICLE 22 –  Sales and Use Taxes
	22.01 New Mexico Gross Receipts Tax shall not be included in the Bid, except where specifically requested on the Bid form.

	ARTICLE 23 –  NM Department of Workforce Solutions Registration
	23.01 A Bidder that submits a Bid valued at more than sixty thousand dollars ($60,000) must be registered with the Labor Relations Division, New Mexico Department of Workforce Solutions (NMDWS), Public Works Bureau, with an “Active” status, prior to s...
	23.02 All tiers of Subcontractors shall be subject to this same requirement.  The Bidder must also enter the Labor Relations Division, New Mexico Department of Workforce Solutions (NMDWS), Public Works Bureau registration number on the List of Propose...

	ARTICLE 24 –  Subcontractors Fair Practices Act
	24.01 The Subcontractors Fair Practices Act (SCFPA) requires that Payment and Performance Bonds be prepared and presented by the prime Contractor and first-tier Subcontractors only.  The Subcontractor’s bonds are to be payable to the prime Contractor,...
	24.02 The Performance and Payment bond provided by an affected Subcontractor should follow current law in the SCFPA (§ 13-4-37 NMSA 1978) that is:
	A. Be issued by a corporate surety authorized to do business in New Mexico in accordance with the New Mexico Insurance Code;
	B. Be a surety listed in the US Treasury Circular 570;
	C. Name the prime Contractor as the obligee.

	24.03 Pursuant to NMSA 1978, Section 13-1-148.1, a Subcontractor shall provide Performance and Payment Bonds if the Subcontractor’s contract (to the Contractor) for work to be performed is one hundred twenty-five thousand dollars ($125,000), or more. ...
	24.04 The Performance and Payment Bond required shall be provided to the general Contractor at the time the subcontract is executed.  The Performance and Payment Bond is at the expense of the Subcontractor and should clearly state the amount and requi...

	ARTICLE 25 –  New Mexico State Procurement Code
	25.01 The Contractor is advised that the New Mexico State Procurement Code, Sections 13-1-28 through 13-1-199, NMSA 1978 imposes civil and criminal penalties for its violation.  In addition, the New Mexico criminal statutes impose felony penalties for...


	C-410 Bid Form 1-15-18
	ARTICLE 1 –  Bid Recipient
	1.01 This Bid is submitted to:
	1.02 Dona Ana Mutual Domestic Water Consumers Association
	DAMDWCA
	1.03 The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an Agreement with Owner in the form included in the Bidding Documents to perform all Work as specified or indicated in the Bidding Documents for the prices and wit...

	ARTICLE 2 –  Bidder’s Acknowledgements
	2.01 Bidder accepts all of the terms and conditions of the Instructions to Bidders, including without limitation those dealing with the disposition of Bid security. This Bid will remain subject to acceptance for 60 days after the Bid opening, or for s...

	ARTICLE 3 –  Bidder’s Representations
	3.01 In submitting this Bid, Bidder represents that:
	A. Bidder has examined and carefully studied the Bidding Documents, and any data and reference items identified in the Bidding Documents, and hereby acknowledges receipt of the following Addenda:
	B. Bidder has visited the Site, conducted a thorough, alert visual examination of the Site and adjacent areas, and become familiar with and satisfied itself as to the general, local, and Site conditions that may affect cost, progress, and performance ...
	C. Bidder is familiar with and has satisfied itself as to all Laws and Regulations that may affect cost, progress, and performance of the Work.
	D. Bidder has carefully studied all: (1) reports of explorations and tests of subsurface conditions at or adjacent to the Site and all drawings of physical conditions relating to existing surface or subsurface structures at the Site that have been ide...
	E. Bidder has considered the information known to Bidder itself; information commonly known to contractors doing business in the locality of the Site; information and observations obtained from visits to the Site; the Bidding Documents; and any Site-r...
	F. Bidder agrees, based on the information and observations referred to in the preceding paragraph, that no further examinations, investigations, explorations, tests, studies, or data are necessary for the determination of this Bid for performance of ...
	G. Bidder is aware of the general nature of work to be performed by Owner and others at the Site that relates to the Work as indicated in the Bidding Documents.
	H. Bidder has given Engineer written notice of all conflicts, errors, ambiguities, or discrepancies that Bidder has discovered in the Bidding Documents and confirms that the written resolution thereof by Engineer is acceptable to Bidder.
	I. The Bidding Documents are generally sufficient to indicate and convey understanding of all terms and conditions for the performance and furnishing of the Work.
	J. The submission of this Bid constitutes an incontrovertible representation by Bidder that Bidder has complied with every requirement of this Article, and that without exception the Bid and all prices in the Bid are premised upon performing and furni...


	ARTICLE 4 –  Bidder’s Certification
	4.01 Bidder certifies that:
	A. This Bid is genuine and not made in the interest of or on behalf of any undisclosed individual or entity and is not submitted in conformity with any collusive agreement or rules of any group, association, organization, or corporation;
	B. Bidder has not directly or indirectly induced or solicited any other Bidder to submit a false or sham Bid;
	C. Bidder has not solicited or induced any individual or entity to refrain from bidding; and
	D. Bidder has not engaged in corrupt, fraudulent, collusive, or coercive practices in competing for the Contract.  For the purposes of this Paragraph 4.01.D:
	1. “corrupt practice” means the offering, giving, receiving, or soliciting of anything of value likely to influence the action of a public official in the bidding process;
	2. “fraudulent practice” means an intentional misrepresentation of facts made (a) to influence the bidding process to the detriment of Owner, (b) to establish bid prices at artificial non-competitive levels, or (c) to deprive Owner of the benefits of ...
	3. “collusive practice” means a scheme or arrangement between two or more Bidders, with or without the knowledge of Owner, a purpose of which is to establish bid prices at artificial, non-competitive levels; and
	4. “coercive practice” means harming or threatening to harm, directly or indirectly, persons or their property to influence their participation in the bidding process or affect the e execution of the Contract.



	ARTICLE 5 –  Basis of Bid
	5.01 Bidder will complete the Work in accordance with the Contract Documents for the following price(s):

	ARTICLE 6 –  Time of Completion
	6.01 Bidder agrees that the Work will be substantially complete and will be completed and ready for final payment in accordance with Paragraph 15.06 of the General Conditions on or before the dates or within the number of calendar days indicated in th...
	6.02 Bidder accepts the provisions of the Agreement as to liquidated damages.

	ARTICLE 7 –  Attachments to this Bid
	7.01 The following documents are submitted with and made a condition of this Bid:
	A. Required Bid security;
	B. List of Proposed Subcontractors;
	C. List of  Proposed Suppliers;
	D. List of Proposed Equipment Manufacturers;
	E. Required Bidder Qualification Statement with supporting data;
	F. Evidence of authority to do business in the state of the Project; or a written covenant to obtain such license within the time for acceptance of Bids;
	G. New Mexico Contractor’s License No.: ________________________________;
	H. Copy of Registration with the Labor Relations Division, New Mexico Department of Workforce Solutions, Public Works Bureau;
	I. Copy of a valid resident business certificate or valid resident contractor certificate issued by the taxation and revenue department of the State of New Mexico (if applicable);
	J. Copy of a valid resident veteran business certificate or valid resident veteran contractor certificate issued by the taxation and revenue department of the State of New Mexico (if applicable);
	K. Documentation of eligibility for Indian preference status (if applicable);
	L. Campaign Contribution Disclosure Form;


	ARTICLE 8 –  Defined Terms
	8.01 The terms used in this Bid with initial capital letters have the meanings stated in the Instructions to Bidders, the General Conditions, and the Supplementary Conditions.

	ARTICLE 9 –  Bid Submittal

	C-430 Bid Bond
	C-440 List of Proposed Subcontractors
	C-441 List of Proposed Suppliers
	C-442 List of Proposed Equipment Manufacturers
	C-444 Qualifications Statement
	C-460 Campaign Contribution Disclosure
	C-510 Notice of Award
	C-520 Agreement
	C-550 Notice to Proceed
	C-610 Performance Bond
	C-615 Payment Bond
	C-618 Certificate of Insurance
	C-620 EJCDC Contractors Application for Payment
	C-625 Certificate of Substantial Completion
	C-700 General Conditions
	C-800 Supplementary Conditions 1-15-18
	E. The reports and drawings identified above are not part of the Contract Documents, but the “technical data” contained therein upon which Contractor may rely, as expressly identified and established above, are incorporated in the Contract Documents b...

	C-940 Work Change Directive
	C-941 Change Order
	C-942 Field Order
	D-Appendix A - Wage Rates [cvr sht]
	D-Appendix A - Wage Rates
	D-Appendix A - Wage Rates Type H
	D-Appendix B - Project Sign [cvr sht]
	D-Appendix B - Project Sign Requirements
	NAME OF PROJECT

	E-Exhibit A - Geotech [cvr sht]
	B. Reliance by Contractor on Technical Data Authorized: Contractor may rely upon the accuracy of the Technical Data expressly identified in the Supplementary Conditions with respect to such reports and drawings, but such reports and drawings are not C...
	1. the completeness of such reports and drawings for Contractor’s purposes, including, but not limited to, any aspects of the means, methods, techniques, sequences, and procedures of construction to be employed by Contractor, and safety precautions an...
	2. other data, interpretations, opinions, and information contained in such reports or shown or indicated in such drawings; or
	3. any Contractor interpretation of or conclusion drawn from any Technical Data or any such other data, interpretations, opinions, or information.
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	Technical Specs-5-8-18
	01 00 00 Basic Requirements
	PART 1 GENERAL
	1.1 SECTION INCLUDES
	A. Summary:
	B. Price and Payment Procedures:
	C. Administrative Requirements:
	D. Submittals:
	E. Quality Requirements:
	F. Temporary Facilities and Controls:
	G. Product Requirements:
	H. Execution Requirements:

	1.2 CONTRACT DESCRIPTION
	A. Work of the Project includes improvements to the existing District 5 WWTP.  Improvements include a new concrete flow splitter, concrete Secondary Aeration Tanks, new Clarifier, new chlorine contact chamber, new Tertiary Treatment Disk Filter, new s...
	B. Perform Work of Contract under a stipulated price basis with Owner in accordance with Conditions of Contract.

	1.3 SPECIAL CONSIDERATIONS
	A. Contractor is responsible for restoring the site to original or better condition at the Contractor’s expense.  Site restoration including temporary erosion control provisions is a prerequisite for periodic and final payment.
	B. Should nesting of a species protected under the Migratory Bird Treaty Act be identified in the construction zone, construction will be limited to a time of year outside the general migratory bird nesting season of March through August, avoided unti...
	C. The allowable length of trench left open overnight is limited per Section 31 23 17 - Trenching.  Contractor shall abide by all specified requirements included therein either directly or by reference.
	D. Contractor must provide water for construction at the Contractor’s expense.  The Owner has indicated that water can be made available for purchase.
	E. Contractor shall submit a Testing and Disinfection schedule to the Engineer for approval prior to performing the respective activities.  Hydrostatic testing of the waterline, disinfection and bacteriological testing shall follow specifications outl...
	F. Prior to beginning construction activities, the Contractor must furnish full-coverage video documentation of the entire construction site, per SC-2.05.B of the EJCDC C-800 Supplementary Conditions. The video must include coverage of all areas and a...
	G. As per the ADA Standards for Accessible Design, published by the U.S. Department of Justice (28 CFR Part 36 - Appendix A), all areas of newly designed or newly constructed buildings and facilities, and altered portions of existing buildings and fac...
	H. Contractor shall prepare record drawing information under the direction of a Licensed Professional Surveyor. Refer to Article 1.51 Project Record Documents below and General Notes on the Drawings for specific requirements related to As-Built Drawings.
	I. Contractor must maintain a full set of Drawings and Technical Specifications at the construction site at all times throughout the construction process.  All subcontractors must possess at least all Drawings and Technical Specifications pertaining t...
	J. Contractor shall be responsible for notifying residents of construction.  Access to driveways must be maintained at all times.
	K. Construction work will generally not be permitted on the following Federal-recognized holidays: New Year’s Day, Martin Luther King, Jr.’s Birthday, President’s Day, Memorial Day, Independence Day, Labor Day, Columbus Day, Veterans’ Day, Thanksgivin...
	L. Upon completion of the Work, ground surfaces will be restored to their original condition by grading, and seeding with native plant species.
	M. In the event the Contractor encounters items of historical importance, the Engineer and the Owner shall be notified immediately and the work in the area shall immediately cease.  Activity will cease until the Owner has consulted the Resident Projec...
	N. Contractor shall confine operations to the construction site.  Contractor shall be responsible for obtaining permission for any excursion from the construction areas.
	O. Contractor shall propose and get approval from Owner of an area to store construction debris including unsuitable material from site grading and/or excavation where it will not be a nuisance. All debris shall be contained in such a manner that will...
	P. Contractor shall implement the necessary site erosion control devices for inhibiting dust, wind, and air sediment movement offsite throughout construction in accordance with NPDES Best Management Practices and in accordance with the project SWPPP, ...
	Q. Contractor must follow the sequence of work provided in plans to keep the existing plant in operation during construction
	R. Special excavation methods for trenching in rock or hard soils, rock removal and disposal, and/or imported bedding material, if required to meet the project specifications, shall be considered incidental to the project.

	1.4 WORK BY OWNER
	A. NA

	1.5 CONTRACTOR’S USE OF PREMISES
	A. No work shall be done before 7:00 A.M. or after 7:00 P.M., local time on a working day, on Sundays, or on legal holidays, except as necessary for the proper care and protection of work already performed, or during emergencies.  For work on Saturday...
	B. The Contractor shall make every effort to minimize noise caused by his operations.  Equipment shall be equipped with silencers or mufflers designed to operate with the least possible noise.
	C. The Contractor shall restrict his operations as nearly as possible to the immediate site.  Unnecessary cutting of vegetation adjacent to the site is prohibited.  Every effort shall be made to minimize erosion during and after construction and the s...
	D. The Contractor shall take affirmative action to prevent the misuse of the natural environment, wasting of natural resources, or destruction of natural values.
	E. The Contractor shall conform to all requirements set forth in the latest edition of the New Mexico Standard Specifications for Public Works Construction with latest revision, and Occupational Safety and Health Administration Regulations for trenchi...

	1.6 SPECIFICATION CONVENTIONS
	A. These specifications are written in imperative mood and streamlined form.  This imperative language is directed to the Contractor, unless specifically noted otherwise.  The words “shall be” are included by inference where a colon (:) is used within...

	1.7 MINIMUM WAGE RATE DETERMINATION
	A. Article 13-4-11, NMSA, 1978, requires that prevailing local wages be determined by labor category, and that this prevailing wage be the minimum acceptable pay rate.  The Public Works Minimum Wage Act covers all public works construction, alteration...
	A. The Contractor warrants and agrees that he and all subcontractors shall comply with all applicable provisions of the New Mexico Public Works Minimum Wage Act and other statutes pertaining to public works in New Mexico; and the Federal Wage Rate Det...
	B. Applicable federal and state regulations require that the higher of the federal or the state wage rate for each classification must be paid.

	1.8 TESTING AND INSPECTION ALLOWANCES
	A. Testing Allowance:  The bid schedule includes a predetermined sum to cover the cost of testing and inspection services as required in the Contract Documents.
	B. Shop Equipment Allowance: Allowance for the purchase and installation of Shop Equipment as selected by the Owner.
	C. Office Furniture/Equipment Allowance: Allowance for the purchase and installation of Office Furniture/ Equipment as selected by the Owner.
	D. Laboratory Equipment Allowance: Allowance for the purchase and installation of Laboratory Equipment as selected by the Owner.
	E. For the Testing Allowance, Contractor shall submit details regarding the proposed testing laboratory or inspection firm, including a statement of qualifications and a proposed schedule of unit price costs and estimated total cost for testing and in...
	F. For the Furniture/Equipment Allowances, the Owner will provide a list of furniture and equipment selected to the Contractor. Contractor shall submit a detailed breakdown of the costs for these items, outlining costs for material, delivery, installa...
	G. Costs Included in Allowance: Cost of engaging testing or inspection firm, execution of tests or inspection, and reporting of results.
	H. Costs Not Included in Allowance:
	1. Incidental labor and facilities required to assist testing or inspection firm.
	2. Cost of disinfection of waterlines, if applicable.
	3. Costs of hydrostatic pressure testing or testing of material welds as called for in the Contract Documents.
	4. Costs of failed tests.
	5. Incidental labor and facilities required to assist or coordinate with furniture/equipment supplier or installer.

	I. Costs will be drawn from testing allowance and paid based on invoice(s) submitted to Contractor, and reimbursed at cost, with no markup by Contractor. Contractor shall submit appropriate NTTC form to testing firm to assure tax is not included on in...

	1.9 SCHEDULE OF VALUES
	A. Submit schedule of values on the Construction Progress sheet within the Application for Payment forms provided in the Construction Contract Documents Progress Estimate sheet within the Application for Payment forms (EJCDC Form C-620 (2013 Edition),...
	B. Base structure of Schedule of Values on Bid Schedule with identical item numbering, quantities, and values.
	C. Submit Schedule of Values in duplicate at least 15 days prior to first Progress Meeting.

	1.10 APPLICATIONS FOR PAYMENT
	A. Application for Payment is synonymous with Partial Payment Estimate.
	B. Submit four [4] copies of each application on the Partial Payment Estimate form provided in the Contract Documents, together with updated Schedule of Values identifying fully the list of items in the Application for Payment.
	C. The Partial Payment Estimate forms consist of four sections: Cover Sheet, Construction Progress spreadsheet, Materials-On-Hand form, and Monthly Construction Progress Certificate.  The purpose of the Monthly Construction Progress Certificate is to ...
	D. Payment Period:  Monthly, however the present Contract allows the Owner to make payment within forty-five days after submission of an undisputed request for payment.

	1.11 CHANGE PROCEDURES
	A. All Change Orders shall be prepared on the form provided in these Contract Documents.
	B. Unit Price Change Order:  For pre-determined unit prices and quantities, Change Order will be executed on fixed unit price basis.  For unit costs or quantities of units of work not pre-determined, refer to Article 12 - Change of Contract Price; Cha...
	B. The Contract Price may only be changed by a Change Order. Any Claim for an adjustment in the Contract Price shall be based on written notice submitted by the party making the Claim to the Engineer and the other party to the Contract.
	C. The value of any Work covered by a Change Order or of any Claim for an adjustment in the Contract Price will be determined as follows:
	1. where the Work involved is covered by unit prices contained in the Contract Documents, by application of such unit prices to the quantities of the items involved; or
	2. where the Work involved is not covered by unit prices contained in the Contract Documents, by a mutually agreed lump sum (which may include an allowance for overhead and profit not necessarily in accordance with Article 1.11.D.2); or
	3. where the Work involved is not covered by unit prices contained in the Contract Documents and agreement to a lump sum is not reached under Article 1.11.C.2, on the basis of the Cost of the Work plus a Contractor’s fee for overhead and profit (deter...

	D. Contractor’s Fee:  The Contractor’s fee for overhead and profit shall be determined as follows:
	1. a mutually acceptable fixed fee; or
	2. if a fixed fee is not agreed upon, then a fee based on the following percentages of the various portions of the Cost of the Work:
	a. for actual and accountable costs incurred, the Contractor’s fee shall be 15 percent;
	b. for subcontractor costs, the Contractor’s fee shall be five percent;
	c. where one or more tiers of subcontracts are on the basis of Cost of the Work plus a fee and no fixed fee is agreed upon, the intent of Article 1.11.D.2.a is that the Subcontractor who actually performs the Work, at whatever tier, will be paid a fee...
	d. the amount of credit to be allowed by Contractor to Owner for any change which results in a net decrease in cost will be the amount of the actual net decrease in cost plus a deduction in Contractor’s fee by an amount equal to five percent of such n...
	e. when both additions and credits are involved in any one change, the adjustment in Contractor’s fee shall be computed on the basis of the net change in accordance with Articles 1.11.D.2.a through 1.11.D.2.d, inclusive.



	1.12 UNIT PRICES
	A. Engineer will take measurements and compute quantities accordingly. The Contractor will assist in taking of measurements and determination of work completed prior to preparation of corresponding Application for Payment.

	1.13 ALTERNATES
	A. Alternates quoted on Bid Forms will be reviewed and accepted or rejected at Owner's option.
	B. Coordinate related Work and modify surrounding Work as required.
	C. Schedule of Alternates:
	1. Additive Alternate No. 1: Screw Press Dewatering System.
	a. Additive Alternative Item: Section 46 71 46 and Drawing Number C105

	2. Additive Alternate No. 2: Fence around Pond perimeter.
	a. Additive Alternative Item: Section 32 31 13 and Drawing Number C109



	1.14 COORDINATION
	A. Obtain any required business license(s) required by Owner or agency(ies) with jurisdiction prior to commencing construction activities.
	B. Coordinate scheduling, submittals, and Work of various sections of specifications to ensure efficient and orderly sequence of installation of interdependent construction elements.
	C. Verify utility requirement characteristics of operating equipment are compatible with building utilities.
	D. Submit a Traffic Control Plan which shall be approved by the Engineer before continuing with the project.
	1. All existing signs, markers, delineators, etc. within the construction limits shall be removed, stored, and reset.
	2. Subject to the approved Traffic Control Plan, at least one lane shall be open to traffic at all times. Provide proper signage to maintain the traffic lane in such a manner as to assure proper safety to the traveling public on all affected roads. Pr...
	3. Traffic lanes provided during construction shall be maintained in such a condition under all weather conditions, so as to permit the reasonable passage of passenger vehicles, and shall be kept graded and smooth and watered several times daily, as n...

	E. Obtain all applicable permits from the NMDOT before boring under any roadways or working along or across NMDOT rights-of-way, unless the permits have already been obtained by the Engineer.  The Contractor is also responsible for obtaining all appli...
	1. If permits from NMDOT have been obtained by the Engineer, the Contractor shall comply with the permit conditions, and shall coordinate with the NMDOT and Engineer to replace the insurance certificate with a certificate issued by the Contractor’s in...

	F. Contractor is responsible for timely scheduling of any pertinent inspections with local, county and state agencies with jurisdiction, and as required by the permits.
	G. Coordinate space requirements and installation of mechanical and electrical work indicated diagrammatically on Drawings. Follow routing shown for pipes, ducts, and conduit, as closely as practicable.
	H. All notices, demands, requests, instructions, approvals, proposals and claims must be in writing.
	1. Any notice to or demand upon the Contractor shall be sufficiently given if delivered at the office of the Contractor stated on the signature page of the Agreement.
	2. All papers required to be delivered to the Owner shall, unless otherwise specified in writing to the Contractor, be delivered to the Owner at the address stated on the signature page of the Agreement.
	3. Any such notice shall be deemed to have been given as of the time of actual delivery, in the case of mailing, when the same should have been received in due course of post, or in the case of telegrams, certified mail, or telephone facsimiles, at th...


	1.15 SUSPENSION OF WORK
	A. The Owner may order suspension of work due to seasonal or other conditions unsuitable for construction work.
	B. Maintenance during suspension: Prior to suspension for any cause, the Contractor shall take necessary precautions to protect the work during the period of suspension from any factors which would contribute to its deterioration.
	C. Time elapsed during suspension of the work shall not count as contract time. The Contractor shall make no claim for damages due to delay, additional mobilization charges, nor any additional costs that may be incurred solely due to suspension of work.
	D. Requests for additional time to be added after the “contract completion date” due to delays or extra work shall be made to the Owner in writing by the Contractor within ten (10) days after the time of the occurrence of the delay or receipt of a Cha...
	E. Upon approval, the additional contract time shall then be in full force and effect, the same as though it were the original date for completion, and will be shown as the completion date plus an amount of additional working days.  Any time required ...

	1.16 FIELD ENGINEERING
	A. Establish elevations, lines, and levels and certify and confirm elevations and locations of the Work, conforming with the Contract Documents, with the Engineer prior to performing any excavation.
	B. Verify field measurements are as indicated on shop drawings or as instructed by manufacturer.
	C. From the information provided by the Owner, the Contractor shall develop and make all detail surveys needed for construction such as slope stakes, batter boards, easement alignments, stakes for pipe locations and other working points, lines, elevat...

	1.17 PRE-CONSTRUCTION CONFERENCE
	A. Engineer will schedule Pre-Construction Conference after Notice of Award for affected parties.
	B. The Contractor, or his duly authorized representative, and subcontractor representatives will attend the meeting.

	1.18 PROGRESS MEETINGS
	A. Schedule in coordination with the Engineer at maximum monthly intervals, and attend all Progress Meetings throughout progress of the Work.
	B. The purpose of the meetings will be to review the following:
	1. Work progress since previous meetings.
	2. Field observations, problems, conflicts.
	3. Problems which impede construction schedule.
	4. Corrective measures and procedures to regain projected schedule.
	5. Revisions to construction schedule.
	6. Plan progress and schedule during succeeding work period.
	7. Coordination of schedules.
	8. Off-site fabrication and delivery schedules.
	9. Maintenance of quality standards.
	10. Proposed changes, construction schedule and completion date.
	11. Coordination of separate contracts.
	12. Record or “as-built” drawings of completed work.
	13. Other business as required.
	14. Regulatory requirements including OSHA, New Mexico Board of Labor, and others as applicable.
	15. Funding requirements including RUS, NMED, NMFA, DFA, USEPA and others as applicable.

	C. During each meeting, the Contractor is required to present any issues which may impact his Work, with a plan to resolve these issues expeditiously.
	D. Together with each payment application, Contractor must present the current as-built drawings reflecting all work performed to date.

	1.19 CUTTING AND PATCHING
	A. Employ skilled and experienced installer to perform cutting and patching new Work; restore Work with new Products.
	B. Execute cutting, fitting, and patching, including excavation and fill, to complete Work, and to:
	1. Uncover Work to install or correct ill-timed Work.
	2. Remove and replace defective and non-conforming Work.
	3. Remove samples of installed Work for testing.
	4. Provide openings in elements of Work for penetration of mechanical and electrical Work.

	C. Cut masonry and concrete materials using masonry saw or core drill. Restore Work with new Products in accordance with requirements of Contract Documents.
	D. Fit Work tight to adjacent elements.  Maintain integrity of wall, ceiling, or floor construction; completely seal voids.
	E. Refinish surfaces to match adjacent finishes.

	1.20 SUBMITTAL PROCEDURES
	A. Identify Project, Contractor, subcontractor and supplier; pertinent drawing and detail number, and specification section number, appropriate to submittal.
	B. Apply Contractor's stamp, signed or initialed, certifying that review, verification of Products required, field dimensions and elevations, adjacent construction Work, and coordination of information is in accordance with requirements of the Work an...
	C. Identify variations from Contract Documents and Product or system limitations which may be detrimental to successful performance of completed Work.
	D. Revise and resubmit submittals as required by the Engineer; identify changes made since previous submittal.
	E. Submit number of copies Contractor requires, plus two copies Engineer will retain, at a minimum, unless otherwise indicated at the Pre-Construction Conference.
	F. Transmit each submittal with Engineer accepted form.
	G. Distribute copies of reviewed submittals as appropriate. Instruct parties to promptly report inability to comply with requirements.
	H. Prior to commencing construction activities, Contractor shall provide two (2) copies of the corresponding Project safety plan to the Engineer, per SC-7.12.I of EJCDC C-800 Supplementary Conditions.

	1.21 CONSTRUCTION PROGRESS SCHEDULES
	A. Submit initial progress schedule in duplicate within fifteen [15] days after date of Owner-Contractor Agreement for Engineer review.
	B. Submit revised schedules with each Application for Payment, identifying changes since previous version. Indicate estimated percentage of completion for each item of Work at each submission.  Contractor must outline the decommissioning of parts/equi...
	C. Distribute copies of reviewed schedules to Project site file, subcontractors, suppliers, and other concerned parties.
	D. Show complete sequence of construction by activity, identifying Work of separate stages and other logically grouped activities. Indicate early and late start, early and late finish, float dates, and duration.
	E. Indicate delivery dates for Owner furnished products and products identified under Allowances.

	1.22 PROPOSED PRODUCTS LIST
	A. Unless required as an attachment to Bid, within 15 days after date of Owner-Contractor Agreement, submit list of major products proposed for use, with name of manufacturer, trade name, and model number of each product.
	B. For products specified only by reference standards, give manufacturer, trade name, model or catalog designation, and reference standards.

	1.23 PRODUCT DATA
	A. Product Data: Submit to Engineer for review for limited purpose of checking for conformance with information given and design concept expressed in Contract Documents.
	B. Submit copies and distribute in accordance with Submittal Procedures article.
	C. Mark each copy to identify applicable products, models, options, and other data. Supplement manufacturers' standard data to provide information specific to this Project.
	D. Indicate product utility and electrical characteristics, utility connection requirements, and location of utility outlets for service for functional equipment and appliances.

	1.24 SHOP DRAWINGS
	A. Shop Drawings:
	1. Submitted to Engineer for review for limited purpose of checking for conformance with information given and design concept expressed in Contract Documents.
	2. Include detail design calculations, shop drawings, fabrication, and installation drawings, erection drawings, list, graphs, catalog sheets, data sheets, and similar items.
	3. Design calculations shall bear the signature and seal of an engineer registered in the appropriate branch and in the state wherein the project is to be built, unless otherwise directed.
	4. After review, provide copies and distribute in accordance with Submittal Procedures article and for record documents purposes as specified.
	5. Except as may otherwise be indicated herein, the Engineer will return copies of each submittal to the Contractor with comments noted thereon, within 30 calendar days following their receipt by the Engineer.

	B. Indicate special utility and electrical characteristics, utility connection requirements, and location of utility outlets for service for functional equipment and appliances.
	C. Submit number of opaque reproductions Contractor requires, plus two copies Engineer will retain.

	1.25 TEST REPORTS
	A. Submit for Engineer's knowledge as contract administrator or for Owner.
	B. Submit test reports for information for limited purpose of assessing conformance with information given and design concept expressed in Contract Documents.

	1.26 MANUFACTURER’S INSTRUCTIONS AND CERTIFICATES
	A. When specified in individual specification sections, submit manufacturer printed instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, to Engineer for delivery to Owner in quantities specified for Product D...
	B. Indicate special procedures, perimeter conditions requiring special attention, and special environmental criteria required for application or installation.
	C. When specified in individual specifications sections, submit certifications by manufacturer to Engineer, in quantities specified for Product Data.
	D. Indicate material or Product conforms to or exceeds specified requirements.  Submit supporting reference data, affidavits, and certifications as appropriate.
	E. Certificates may be recent or previous test results on material or Product, but must be acceptable to Engineer.

	1.27 QUALITY CONTROL
	A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and workmanship, to produce Work of specified quality.
	B. Comply with manufacturer’s instructions.
	C. Comply with specified standards as minimum quality for the Work except when more stringent tolerances, codes, or specified requirements indicate higher standards or more precise workmanship.

	1.28 TOLERANCES
	A. Monitor fabrication and installation tolerance control of installed products over suppliers, manufacturers, products, site conditions, and workmanship, to produce acceptable Work. Do not permit tolerances to accumulate.
	B. Comply fully with manufacturer’s tolerances.

	1.29 REFERENCES
	A. Conform to reference standards by date of issue current as of date of Contract Documents.
	B. When specified reference standard conflict with Contract Documents, request clarification from Engineer before proceeding.

	1.30 MANUFACTURER’S FIELD SERVICES AND REPORTS
	A. When specified in individual specification sections, require material or product suppliers or manufacturers to furnish qualified staff personnel to observe site conditions and to initiate instructions when necessary.
	B. Report observations and site decisions or instructions that are supplemental or contrary to manufacturer’s written instructions.

	1.31 EXAMINATION
	A. Verify existing site conditions and substrate surfaces are acceptable for subsequent Work. Beginning new Work means acceptance of existing conditions.
	B. Verify utility services are available, of correct characteristics, and in correct location.
	C. Contractor is solely responsible for utility location, protection and verification.  Contractor must notify New Mexico One Call System Inc., at 811, and all local utility providers, three (3) days before starting utility line construction.
	D. It shall be the responsibility of the Contractor to become acquainted with the location of all underground structures which may be encountered or which may affect the Work hereunder.

	1.32 TEMPORARY SERVICES
	A. Provide, maintain and pay for suitable quality water service as required.
	B. Maintain uninterrupted water and electric service to all properties adjoining the Work, except where specifically approved by the authority having jurisdiction. Services damaged by the Contractor shall be immediately and permanently repaired or rep...
	C. Until final inspection and approval of the Work and issuance of the Certificate of Substantial Completion, the Contractor is responsible for all Work directly or indirectly affected by the Contractor’s activities.  Such responsibility continues for...
	D. Furnish, install and maintain any temporary water storage structures, electrical connections, meters, wiring, outlets, switches, lamps, etc., as necessary for the work.  The Contractor shall provide such temporary heat as may be necessary for the p...
	E. Maintain ambient temperature above freezing in enclosed/occupied areas where construction is in progress, unless indicated otherwise in specifications.
	F. Provide temporary electricity and power outlets for construction operations, connections, branch wiring, distribution boxes, and flexible power cords as required. Do not disrupt Owner's need for continuous service.
	G. Provide and maintain required sanitary facilities and enclosures in clean and sanitary condition.

	1.33 ACCESS ROADS
	A. Construct and maintain temporary roads accessing public thoroughfares to serve construction area.
	B. Existing on-site roads, designated by the Owner, may be used for construction traffic.

	1.34 PROGRESS CLEANING AND WASTE REMOVAL
	A. Collect and maintain areas free of waste materials, debris, and rubbish. Maintain site in clean and orderly condition.
	B. Remove waste and surplus materials, rubbish, and construction facilities from site.  Restore all job sites and adjoining areas, including roads and driveways, to a condition equal to or better than the original status.  Special attention will be ma...
	C. Brush and trees shall be felled parallel to the right-of-way to minimize damage to trees and structures on adjacent property.  All brush, tree tops, stumps and other debris shall be removed from the right-of-way and disposed of by the Contractor, s...
	D. The Contractor shall not dispose of debris, refuse or sanitary wastes in an open dump or in a natural watercourse, whether on public or private property, or in such places that undesirable wastes can eventually be exposed or carried to a natural wa...

	1.35 PROJECT IDENTIFICATION
	A. Provide project sign as indicated in the Contract Documents, to design and colors as indicated.
	B. Project sign must be produced by a professional sign company with at least three years experience producing similar signage. The proposed project sign shall require a submittal for approval, whether included on a Submittals Checklist or not, and sh...
	C. Erect on site at location approved by Engineer.
	D. The Contractor shall not erect, or permit the erection of advertising signs.  Only minimal identification and direction signs shall be permitted on the site.  Unnecessary or obnoxious posters, pictures, signs, symbols, drawings or writing on work, ...

	1.36 BARRIERS AND FENCING
	A. Provide barriers or fencing to prevent unauthorized entry to construction areas and to protect existing facilities and adjacent properties from damage.

	1.37 PROTECTION OF INSTALLED WORK
	A. Protect installed Work and provide special protection where specified in individual specification sections.

	1.38 SECURITY
	A. Provide security and facilities to protect Work and existing facilities, and Owner's operations from unauthorized entry, vandalism, or theft.

	1.39 WATER CONTROL
	A. Provide erosion control.
	B. Maintain excavations free of water. Provide, operate, and maintain pumping equipment.
	C. In the event that one acre of earth or more is disturbed, the Contractor shall submit to the Owner’s Resident Project Representative a Storm Water Pollution Prevention Plan (SWPPP) that will address all construction phases and the proposed pollutio...
	D. The Contractor shall conduct his operations to minimize damage to natural watercourses, and shall not permit petroleum products, volatile fluid wastes, or any other wastes which are prohibited by local ordinances, or excessive amounts of silt, clay...

	1.40 POLLUTION AND ENVIRONMENTAL CONTROL
	A. Provide methods, means, and facilities to prevent contamination of soil, water, and atmosphere from discharge of noxious, toxic substances, and pollutants produced by construction operations.
	B. Provide dust control, erosion and sediment control, noise control, pest control and rodent control to allow for proper execution of the Work.  Short term effects of dust produced by equipment will be mitigated by sprinkling traffic areas with water...
	C. Comply with all applicable standards, orders, or regulations issued pursuant to the Clean Air Act of 1970 (42 U.S.C. 1251 et seq.) as amended. Violations shall be reported to the New Mexico Environment Department.
	D. The Contractor shall be responsible for the reporting and the cleanup of spills associated with project construction and shall report and respond to spills of hazardous materials such as gasoline, diesel, motor oil, solvents, chemicals, toxic and c...
	E. The Contractor shall clean up any unreported spills associated with project construction identified after construction.

	1.41 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS
	A. Remove temporary utilities, equipment, facilities, and materials, prior to Substantial Completion review.
	B. Clean and repair damage caused by installation or use of temporary work.
	C. Restore existing facilities used during construction to original condition. Restore permanent facilities used during construction to specified condition.

	1.42 PRODUCTS
	A. Products: Means new material, machinery, components, equipment, fixtures, and systems forming the Work, but does not include machinery and equipment used for preparation, fabrication, conveying and erection of the Work. Products may also include ex...
	B. Do not use materials and equipment removed from existing premises, except as specifically identified or allowed by the Contract Documents.
	C. Provide interchangeable components of same manufacturer for components being replaced.

	1.43 DELIVERY, HANDLING, STORAGE, AND PROTECTION
	A. Deliver, handle, store, and protect Products in accordance with manufacturer's instructions.

	1.44 SUBSTITUTIONS
	A. Substitutions will only be considered when Product becomes unavailable through no fault of Contractor, or where an “approved equal” is specifically allowed elsewhere in the Technical Specifications or noted on the Drawings.  In such cases, the bran...
	B. Specific manufacturers may be required for certain items in order to maintain consistency with the Owner’s existing inventory.  In such cases, substitutions will not be allowed as indicated in each specification section where applicable.
	C. Document each request with complete data substantiating compliance of proposed Substitution with Contract Documents.
	D. Submit three [3] copies of request for Substitution to the Engineer for consideration. Limit each request to one proposed Substitution.

	1.45 CLOSEOUT PROCEDURES
	A. Submit written certification Contract Documents have been reviewed, Work has been inspected, and Work is complete in accordance with Contract Documents and ready for Engineer's inspection.
	B. Submit final Application for Payment identifying total adjusted Contract Price, previous payments, and amount remaining due.
	C. Among required closeout submittals include: Release of Liens, Consent of Surety, and Certification of Labor Standards.

	1.46 FINAL CLEANING
	A. Execute final cleaning prior to final inspection.
	B. Upon completion of the work under this contract, thoroughly clean and make any needed repairs caused by damage during construction to any existing utilities or other structures on the site.
	C. Notify the Engineer in writing once final cleaning is complete.  The final estimate will not be prepared until the Contractor has complied with all requirements set forth and the Engineer has made his final inspection of the entire work and is sati...

	1.47 STARTING OF SYSTEMS
	A. Provide seven [7] days notification prior to start-up of each item.
	B. Ensure each piece of equipment or system is ready for operation.
	C. Execute start-up under supervision of responsible persons in accordance with manufacturer’s instructions.
	D. Submit written report stating equipment or system has been properly installed and is functioning correctly.

	1.48 DEMONSTRATION AND INSTRUCTIONS
	A. Demonstrate operation and maintenance of Products to Owner's personnel two weeks prior to date of Substantial Completion.
	B. For equipment or systems requiring seasonal operation, perform demonstration for other season within six [6] months.
	C. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance, and shutdown of each item of equipment at agreed-upon times, at designated location.

	1.49 TESTING, ADJUSTING, AND BALANCING
	A. Adjust operating products and equipment to ensure smooth and unhindered operation.
	B. Owner retains the right to appoint, employ, and pay for services of independent firm to perform testing, adjusting, and balancing.  Reports will be submitted by independent firm to Engineer indicating observations and results of tests and indicatin...
	C. Contractor will cooperate with independent firm; furnish assistance as requested.
	D. Re-testing required because of non-conformance to specified requirements will be charged to Contractor.

	1.50 PROTECTING INSTALLED CONSTRUCTION
	A. Provide temporary and removable protection for installed products. Control activity in immediate work area to prevent damage.
	B. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement of heavy objects, by protecting with durable sheet materials.
	C. Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic or activity is necessary, obtain recommendations for protection from waterproofing or roofing material manufacturer.
	D. Prohibit traffic from landscaped areas.

	1.51 PROJECT RECORD DOCUMENTS
	A. Maintain on site one set of Contract Documents to be utilized for record documents.
	B. Record actual revisions to the Work. Record information concurrent with construction progress.
	C. Specifications: Legibly mark and record at each Product section description of actual Products installed.
	D. Record Documents and Shop Drawings (As-Built Drawings): Legibly mark each item to record actual construction.  Deliver two (2) sets of As-Built Drawings with redlines to the Owner upon completion of the Project.  The As-Built Drawings will be submi...
	E. The Contractor shall also submit electronic survey information of the actual placement of lines and appurtenances. including elevations at top of pipe, northing and easting of top of sewer or new utility at intervals not to exceed 100 feet and at a...
	F. Submit documents to Engineer together with claim for final Application for Payment.

	1.52 OPERATION AND MAINTENANCE DATA
	A. Submit 3 sets prior to final inspection, bound in 8-1/2 x 11 inch text pages, three D side ring binders with durable plastic covers.
	B. Prepare binder cover with printed title "OPERATION AND MAINTENANCE INSTRUCTIONS" and title of project.
	C. Internally subdivide binder contents with permanent page dividers, logically organized.
	D. Contents:
	1. Part 1: Directory
	a. List names, addresses, and telephone numbers of Engineer, Contractor, subcontractors, and major equipment suppliers.

	2. Part 2: Operation and maintenance instructions, arranged by system:
	a. Equipment summary, operational procedures, preventive maintenance procedures and schedules, parts list, shop drawings, safety issues.

	3. Part 3: Project documents and certificates.
	a. All equipment warranties, affidavits, and certifications required by the Technical Specifications shall be placed in this part.



	1.53 SPARE PARTS AND MAINTENANCE MATERIALS
	A. Provide products, spare parts, maintenance and extra materials in quantities specified in individual specification sections.
	B. Deliver to project site and place in location as directed by Engineer; obtain receipt prior to final payment.

	1.54 WARRANTIES AND PRODUCT REGISTRATION
	A. Execute and assemble transferable warranty documents from subcontractors, suppliers, and manufacturers for all products with extended warranties beyond one (1) year.
	B. Execute and assemble product registration documents from suppliers and manufacturers, on Owner’s behalf, for all products requiring such registration, for recall or warranty purposes.
	C. Submit prior to final Application for Payment.


	PART 2 PRODUCTS
	PART 3 EXECUTION

	02 41 16 Structure Demolition
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes methods and procedures for demolition of structures, parts of tank structures.

	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. Concrete Basin Demolishing
	1. Basis of Measurement: By the Lump Sum.
	2. Basis of Payment: Includes Lump Sum.


	1.3 REFERENCES
	A. Canadian Standards Association (CSA)
	1. CSA S350, Code of Practice for Safety in Demolition of Structures


	1.4 QUALITY ASSURANCE
	A. Prior to start of Work arrange for site visit with Owner’s Representative to examine existing site conditions adjacent to demolition work
	B. Hold project meetings every month.
	C. Ensure key personnel, site supervisor, project manager, subcontractor representatives, attend.

	1.5 WASTE MANAGEMENT AND DISPOSAL
	A. Separate waste materials in accordance with Section 01 00 00 - Basic Requirements.

	1.6 EXISTING CONDITIONS
	A. Should material resembling spray or trowel applied asbestos or any other designated substance be encountered in course of demolition, stop work, take preventative measures, and notify Owner’s Representative immediately. Do not proceed until written...
	B. Structures to be partially demolished to be based on their condition on date that tender is accepted.
	C. Salvage items as identified by Owner’s Representative. Remove, protect and store salvaged items as directed by Owner’s Representative. Deliver to Owner as directed.

	1.7 DEMOLITION DRAWINGS
	A. Where required by authorities having jurisdiction, submit for approval drawings, diagrams or details showing sequence of demolition work and supporting structures and underpinning.
	B. Submit drawings stamped and signed by qualified professional engineer licensed in New Mexico.

	1.8 ENVIRONMENTAL PROTECTION
	A. Ensure work is done in accordance with Section 01 00 00 - Basic Requirements.
	B. Prevent movement, settlement or damage of adjacent structures, services, walks, paving, trees, and landscaping, adjacent grades parts of existing building to remain.
	C. Support affected structures and, if safety of structure being demolished or adjacent structures or services appears to be endangered cease operations and notify Owner’s Representative.
	D. Prevent debris from blocking surface drainage system, elevators, mechanical and electrical systems which must remain in operation.
	E. Ensure that demolition work does not adversely affect adjacent watercourses, groundwater and wildlife, or contribute to excess air and noise pollution.
	F. Fires and burning of waste or materials are not permitted on site.
	G. Do not bury waste or materials on site.
	H. Do not dispose of waste or volatile materials such as mineral spirits, oil, petroleum based lubricants, or toxic cleaning solutions into watercourses, storm or sanitary sewers. Ensure proper disposal procedures are maintained throughout project.
	I. Do not pump water containing suspended materials into watercourses, storm or sanitary sewers, or onto adjacent properties.
	J. Control disposal or runoff of water containing suspended materials or other harmful substances in accordance with local authorities’ requirements.
	K. Protect trees, plants and foliage on site and adjacent properties where indicated.
	L. Prevent extraneous materials from contaminating air beyond application area, by providing temporary enclosures during demolition work.
	M. Cover or wet down dry materials and waste to prevent blowing dust and debris. Control dust on all temporary roads.

	1.9 SCHEDULING
	A. Ensure project time lines are met without compromising specified minimum rates of material diversion. Notify Owner’s Representative in writing of delays.


	PART 2 PRODUCTS
	Not Used.

	PART 3 EXECUTION
	3.1 PREPARATION
	A. Perform work in accordance with 01 00 00 - Basic Requirements.
	B. Disconnect electrical and telephone service lines entering buildings to be demolished. Post warning signs on electrical lines and equipment, which must remain energized to serve other properties during period of demolition.
	C. Disconnect and cap designated mechanical services.
	1. Sewer and water lines: remove to property line.
	2. Other underground services: remove and dispose of as directed by Owner’s Representative.

	D. Do not disrupt active or energized utilities designated to remain undisturbed.
	E. Remove rodent and vermin as required by Owner’s Representative.

	3.2 SAFETY CODE
	A. Perform demolition work in accordance with Section 01 00 00 - Basic Requirements.
	B. Blasting operations not permitted during demolition.

	3.3 DEMOLITION
	A. Demolish foundation walls to minimum of 12-inches below finished grade.
	B. Demolish foundation walls and footings, and concrete floors below or on grade.
	C. Break 4-inch holes per 100ft² area in concrete slabs which are not to be removed, to prevent accumulation of water. Keep floor drains open if permanent drainage still connected.
	D. Pieces of concrete and masonry not larger that 8-inches broken from demolition work may be used as backfill in open basements on excavations provided voids are filled. Keep demolition fill 12-inches below finished grade level. Do not backfill basem...
	E. Remove existing equipment, services, and obstacles where required for refinishing or making good of existing surfaces, and replace as work progresses.
	F. At end of each day's work, leave Work in safe and stable condition. Protect interiors of parts not to be demolished from exterior elements at all times.
	G. Demolish to minimize dusting. Keep materials wetted as directed by Owner’s Representative.
	H. Remove structural framing.
	I. Contain all fibrous materials (e.g. Insulation) to minimize release of airborne fiber while being transported to waste disposal site or alternative disposal location.
	J. Only dispose of material specified by selected alternative disposal option as directed by Owner’s Representative.
	K. Ensure that these materials will not be disposed of in landfill or waste stream destined for landfill.
	L. Remove and dispose of demolished materials except where noted otherwise and in accordance with authorities having jurisdiction.
	M. Environmental:
	1. Remove contaminated or dangerous materials as defined by authorities having jurisdiction, relating to environmental protection, from site and dispose of in safe, permitted manner to minimized danger at site or during disposal.
	2. Concrete Basins:
	a. Pump out basins,   left in place. Fill with sand and finish as specified in construction drawings.


	N. Prior to the start of any demolition work remove contaminated or hazardous materials as defined by authorities having jurisdiction, from site and dispose of at designated disposal facilities.
	O. Remaining concrete surfaces from demolition shall be left with a smooth surface.

	3.4 STOCKPILING
	A. Stockpile materials in a location as directed by Owner’s Representative.
	B. Designate appropriate security resources/measures to prevent vandalism, damage and theft.
	C. Separate from general waste stream each of the following materials. Stockpile materials in neat and orderly fashion in location and as directed by Owner’s Representative for alternate disposal. Stockpile materials in accordance with applicable fire...
	1. Steel
	2. Reinforced Concrete
	3. PVC pipe

	D. Supply separate, clearly-marked disposal bins for all categories of waste material. Do not remove bins from site until inspected and approved by Owner’s Representative.
	E. Provide collection areas for collection of miscellaneous metals in the area of demolition.

	3.5 REMOVAL FROM SITE
	A. Remove and dispose of materials to an approved site in accordance with all local, state and federal regulations.
	B. Remove stockpiled material as directed by Owner’s Representative when it interferes with operations of project construction.

	3.6 COORDINATION
	A. Coordinate alternative disposal activities with Owner’s Representative’s on-site waste diversion representative.



	03 10 00 Concrete Forms and Accessories
	PART 1 GENERAL
	1.1 SUMMARY
	A. The Contractor shall furnish all materials for concrete formwork, bracing, shoring and supports and shall design and construct all forms, bracing, shoring and falsework, all in accordance with the requirements of the Contract Documents.
	B. Section Includes:
	1. Formwork for cast-in place concrete.
	2. Shoring, bracing, and anchorage.
	3. Form accessories.
	4. Form stripping.

	C. Related Sections:
	1. Section 03 20 00 - Concrete Reinforcement.
	2. Section 03 30 00 - Cast-in-Place Concrete.
	3. Section 04 20 00 - Unit Masonry: Product requirements for masonry accessories for placement by this Section.


	1.2 REFERENCES
	A. International Building Code (IBC), as referenced herein, shall be the most recent New Mexico Construction Industries Division (CID) adopted edition
	B. American Concrete Institute:
	1. ACI 117 - Standard Specifications for Tolerances for Concrete Construction and Materials.
	2. ACI 301 - Specifications for Structural Concrete.
	3. ACI 318 - Building Code Requirements for Structural Concrete.
	4. ACI 347 - Guide to Formwork for Concrete.

	C. Government Standards:
	1. PS 1-74 U.S. Product Standard for Concrete Forms, Class I.

	D. American Forest and Paper Association:
	1. AF&PA - National Design Specifications for Wood Construction.

	E. The Engineered Wood Association:
	1. APA/EWA PS 1 - Voluntary Product Standard for Construction and Industrial Plywood.

	F. American Society of Mechanical Engineers:
	1. ASME A17.1 - Safety Code for Elevators and Escalators.

	G. ASTM International:
	1. ASTM D1751 - Standard Specification for Preformed Expansion Joint Filler for Concrete Paving and Structural Construction (Nonextruding and Resilient Bituminous Types).
	2. ASTM E96 - Standard Test Methods for Water Vapor Transmission of Materials.


	1.3 SUBMITTALS
	A. Section 01 00 00 - Submittal Procedures: Requirements for submittals.
	B. Product Data:
	1. List of form materials and locations of use.
	2. Form release agent with EPA Certification.


	1.4 QUALITY ASSURANCE
	A. Tolerances:  The variation from established lines and grades shall not exceed 1/4-inch in ten (10) feet and there shall be no offsets or visible waviness in the finished surface.  All other tolerances shall be within the "Suggested Tolerances" spec...


	PART 2 PRODUCTS
	2.1 FORM MATERIALS
	A. Except as otherwise expressly accepted by the Engineer, all lumber brought on the job site for use as forms, shoring or bracing shall be new material.  All forms shall be smooth surface forms and shall be of the following materials:
	1. Walls:  Steel or plywood panel
	2. Columns:  Steel, plywood or fiberglass
	3. Roof and Floor Slabs:  Plywood
	4. All Other Work:  Steel panels, plywood or tongue and groove lumber


	2.2 FORM TIES
	A. Form ties with Integral water stops shall be provided with a plastic cone or other suitable means for forming a conical hole to ensure that the form tie may be broken off back of the face of the concrete.
	1. The maximum diameter of removable cones for rod ties, or of other removable form-tie fasteners having a circular cross-section, shall not exceed 1-inch and all such fasteners shall be such as to leave holes of regular shape for reaming.
	2. Form ties for water-retaining structures shall have integral water stops. Removable taper ties may be used when approved by the Engineer.  A preformed neoprene or polyurethane tapered plug sized to seat at the center of the wall shall be inserted i...


	2.3 FORM AND FALSEWORK MATERIALS
	A. Materials for concrete forms, formwork and falsework shall conform to the following requirements:
	1. Lumber shall be Douglas Fir or Southern Pine, construction grade or better, in conformance with U.S. Product Standard PS10.
	2. Plywood for concrete formwork shall be new, waterproof, synthetic resin bonded, exterior type Douglas Fir or Southern Pine plywood manufactured especially for concrete formwork and shall conform to the requirements for PS 1 for Concrete Forms, Clas...
	3. Form materials shall be metal, wood, plywood or other approved material that will not adversely affect the concrete and will facilitate placement of concrete to the shape, form, line and grade shown.  Metal forms shall be an approved type that will...

	B. Unless otherwise shown, exterior corners in concrete members shall be provided with 3/4-inch chamfers.  Re-entrant corners in concrete members shall not have fillets unless otherwise shown.
	C. Forms and falsework to support roof and floor slabs shall be designed for the total dead load, plus a live load of 40 psf (minimum).


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 00 00 - Administrative Requirements: Coordination and project conditions.
	B. Verify lines, levels, and centers before proceeding with formwork. Verify dimensions agree with Drawings.
	C. When formwork is placed after reinforcement resulting in insufficient concrete cover over reinforcement before proceeding, request instructions from Engineer.

	3.2 GENERAL
	A. Forms to confine the concrete and shape it to the required lines shall be used wherever necessary. The Contractor shall assume full responsibility for the adequate design of all forms. Forms which are unsafe or inadequate in any respect shall promp...
	B. Concrete forms shall conform to the shape, lines and dimensions of structural components as called for on the Drawings and shall be free from surface defects and sufficiently tight to prevent leakage.

	3.3 FORM DESIGN
	A. All forms shall be true in every respect to the required shape and size, shall conform to the established alignment and grade and shall be of sufficient strength and rigidity to maintain their position and shape under the loads and operations incid...
	B. Suitable and effective means shall be provided on all forms for holding adjacent edges and end of panels and sections tightly together and in accurate alignment so as to prevent the formation of ridges, fins, offsets or similar surface defects in t...
	C. Plywood, 5/8-inch and greater in thickness, may be fastened directly to studding if the studs are spaced close enough to prevent visible deflection marks in the concrete.  The form joints shall be tight so as to prevent the loss of water, cement an...

	3.4 INSTALLATION
	A. Formwork - General:
	1. Construct forms to correct shape and dimensions, mortar-tight, braced, and of sufficient strength to maintain shape and position under imposed loads from construction operations.
	2. All vertical surfaces of concrete members shall be formed.
	3. Carefully verify horizontal and vertical positions of forms. Correct misaligned or misplaced forms before placing concrete.
	4. Complete wedging and bracing before placing concrete.

	B. Forms for Smooth Finish Concrete:
	1. Use steel, plywood or lined board forms.
	2. Use clean and smooth plywood and form liners, uniform in size, and free from surface and edge damage capable of affecting resulting concrete finish.
	3. Install form lining with close-fitting square joints between separate sheets without springing into place.
	4. Use full size sheets of form lines and plywood wherever possible.
	5. Tape joints to prevent protrusions in concrete.
	6. Use care in forming and stripping wood forms to protect corners and edges.
	7. Level and continue horizontal joints.
	8. Keep wood forms wet until stripped.

	C. Forms for Surfaces to Receive Membrane Waterproofing: Use plywood or steel forms. After erection of forms, tape form joints to prevent protrusions in concrete.
	D. Framing, Studding and Bracing:
	1. Size framing, bracing, centering, and supporting members with sufficient strength to maintain shape and position under imposed loads from construction operations.
	2. Distribute bracing loads over base area on which bracing is erected.
	3. When placed on ground, protect against undermining, settlement or accidental impact.

	E. Erect formwork, shoring, and bracing to achieve design requirements, in accordance with requirements of ACI 301.
	F. Arrange and assemble formwork to permit dismantling and stripping. Do not damage concrete during stripping. Permit removal of remaining principal shores.
	G. Obtain Engineer’s approval before framing openings in structural members not indicated on Drawings.
	H. Install fillet and chamfer strips on external corners of beams, joists, and/or columns, as called for on the Drawings.
	I. Install void forms in accordance with manufacturer's recommendations.

	3.5 APPLICATION - FORM RELEASE AGENT
	A. Apply form release agent on formwork in accordance with manufacturer's recommendations.
	B. Apply prior to placement of reinforcing steel, anchoring devices, and embedded items.
	C. Do not apply form release agent where concrete surfaces are indicated to receive special finishes or applied coverings that are affected by agent. Soak inside surfaces of untreated forms with clean water. Keep surfaces coated prior to placement of ...
	D. Reuse and Coating of Forms: Thoroughly clean forms and reapply form coating before each reuse. For exposed work, do not reuse forms with damaged faces or edges. Apply form coating to forms in accordance with manufacturer’s specifications. Do not co...

	3.6 INSTALLATION - INSERTS, EMBEDDED PARTS, AND OPENINGS
	A. Install formed openings for items to be embedded in or passing through concrete work.
	B. Locate and set in place items required to be cast directly into concrete.
	C. Install accessories straight, level, and plumb. Ensure items are not disturbed during concrete placement.
	D. Install water stops continuous without displacing reinforcement.
	E. Provide temporary ports or openings in formwork where required to facilitate cleaning and inspection. Locate openings at bottom of forms to allow flushing water to drain.
	F. Close temporary openings with tight fitting panels, flush with inside face of forms, and neatly fitted so joints will not be apparent in exposed concrete surfaces.
	G. Form Ties:
	1. Use sufficient strength and sufficient quantity to prevent spreading of forms.
	2. Leave inner rods in concrete when forms are stripped.
	3. Space form ties equidistant, symmetrical and aligned vertically and horizontally unless otherwise shown on Drawings.
	4. Holes left by the removal of form tie cones shall be reamed with suitable toothed reamers so as to leave the surface of the holes clean and rough before being filled with mortar as specified for "Finish of Concrete Surfaces" in Section 03 30 00 - C...
	5. Wire ties for holding forms will not be permitted. No form-tying device or part thereof, other than metal, shall be left embedded in the concrete.  Ties shall not be removed in such manner as to leave a hole extending through the interior of the co...
	6. If steel panel forms are used, rubber grommets shall be provided where the ties pass through the form in order to prevent loss of cement paste.  Where metal rods extending through the concrete are used to support or to strengthen forms, the rods sh...

	H. Removable Ties:
	1. Where taper ties are approved for use, the larger end of the taper tie shall be on the wet side of walls in water retaining structures. After the taper tie is removed, the hole shall be thoroughly cleaned and roughened for bond.
	2. A precast neoprene or polyurethane taped plug shall be located at the wall centerline. The hole shall be completely filled with non-shrink grout for water bearing and below-grade walls. The hole shall be completely filled with non-shrink grout for ...
	3. Exposed faces of walls shall have the outer 2-inches of the exposed face filled with a cement grout which shall match the color and texture of the surrounding wall surface.

	I. Arrangement: Arrange formwork to allow proper erection sequence and to permit form removal without damage to concrete.
	J. Construction Joints:
	1. Concrete construction joints will not be permitted at locations other than those shown or specified, except as may be acceptable to the Engineer.
	2. Install surfaced pouring strip where construction joints intersect exposed surfaces to provide straight line at joints.
	3. Just prior to subsequent concrete placement, remove strip and tighten forms to conceal shrinkage.
	4. Show no overlapping of construction joints. Construct joints to present same appearance as butted plywood joints.
	5. Arrange joints in continuous line straight, true and sharp.

	K. Embedded Items:
	1. Make provisions for pipes, sleeves, anchors, inserts, reglets, anchor slots, nailers, water stops, and other features.
	2. Do not embed wood or uncoated aluminum in concrete.
	3. Obtain installation and setting information for embedded items furnished under other Specification sections.
	4. Securely anchor embedded items in correct location and alignment prior to placing concrete.
	5. Verify conduits and pipes, including those made of coated aluminum, meet requirements of ACI 318 for size and location limitations.

	L. Openings for Items Passing Through Concrete:
	1. Frame openings in concrete where indicated on Drawings. Establish exact locations, sizes, and other conditions required for openings and attachment of work specified under other sections.
	2. Coordinate work to avoid cutting and patching of concrete after placement.
	3. Perform cutting and repairing of concrete required as result of failure to provide required openings.

	M. Screeds:
	1. Set screeds and establish levels for tops of concrete slabs and levels for finish on slabs.
	2. Slope slabs to drain where required or as shown on Drawings.
	3. Before depositing concrete, remove debris from space to be occupied by concrete and thoroughly wet forms. Remove freestanding water.

	N. Screed Supports:
	1. For concrete over waterproof membranes and vapor retarder membranes, use cradle, pad or base type screed supports which will not puncture membrane.
	2. Staking through membrane is not permitted.

	O. Cleanouts and Access Panels:
	1. Provide removable cleanout sections or access panels at bottoms of forms to permit inspection and effective cleaning of loose dirt, debris and waste material.
	2. Clean forms and surfaces against which concrete is to be placed. Remove chips, saw dust and other debris. Thoroughly blow out forms with compressed air just before concrete is placed.


	3.7 MAINTENANCE OF FORMS
	A. Forms shall be maintained at all times in good condition, particularly as to cleanliness, strength, rigidity, tightness and smoothness of surface.  After forms have been removed from a concrete placement they shall be immediately and thoroughly cle...
	B. The form surfaces shall be treated with a non-staining mineral oil or other lubricant acceptable to the Engineer.  Any excess lubricant shall be satisfactorily removed before placing the concrete.  Oil shall be kept off the surfaces of steel reinfo...

	3.8 FORM REMOVAL
	A. Do not remove forms or bracing until concrete has gained sufficient strength to carry its own weight and imposed loads and removal has been approved by Engineer.
	B. For roof slabs and aboveground floor slabs, forms shall remain in place until test cylinders attain a minimum compressive strength of seventy-five percent (75%) of the 28-day strength specified in Section 03 30 00 - Cast-In-Place Concrete.
	C. No forms shall be disturbed or removed under an individual panel or unit before the concrete in the adjacent panel or unit has attained seventy-five percent (75%) of the specified 28-day strength and has been in place for a minimum of seven (7) day...
	D. Loosen forms carefully. Do not wedge pry bars, hammers, or tools against finish concrete surfaces scheduled for exposure to view.
	E. Store removed forms in manner that surfaces to be in contact with fresh concrete will not be damaged. Discard damaged forms.
	F. Leave forms in place for minimum number of days as specified in ACI 347.

	3.9 REUSE OF FORMS
	A. Forms may be reused only if in good condition and only if acceptable to the Engineer.  Light sanding between uses will be required wherever necessary to obtain uniform surface texture on all exposed concrete surfaces.  Exposed concrete surfaces are...

	3.10 FALSEWORK
	A. The Contractor shall be responsible for the design, engineering, construction, maintenance and safety of all falsework, including staging, walkways, forms, ladders and similar appurtenances, which shall equal or exceed the applicable requirements o...
	B. All falsework shall be designed and constructed to provide the necessary rigidity and to support the required dead load plus a minimum of 40 psf live load.  Falsework for the support of a superstructure shall be designed to support the loads that w...

	3.11 FIELD QUALITY CONTROL
	A. Section 01 00 00 - Execution Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Inspect erected formwork, shoring, and bracing to ensure that work is in accordance with formwork design, and that supports, fastenings, wedges, ties, and items are secure.
	C. Notify Engineer after placement of reinforcing steel in forms, but prior to placing concrete.
	D. Schedule concrete placement to permit formwork inspection before placing concrete.



	03 20 00 Concrete Reinforcement
	PART 1 GENERAL
	1.1 SUMMARY
	A. The Contractor shall furnish, fabricate and place all concrete and masonry reinforcement steel, including all the tie wires, clips, supports, chairs, spacers and other accessories, all as shown and specified in the Contract Documents.
	B. Related Sections:
	1. Section 03 10 00 - Concrete Forms and Accessories.
	2. Section 03 30 00 - Cast-in-Place Concrete.


	1.2 REFERENCES
	A. Codes:
	1. The International Building Code, as referenced herein, shall be the most recent New Mexico Construction Industries Division (CID) adopted edition of International Building Code (IBC).

	B. American Concrete Institute:
	1. ACI 301 - Specifications for Structural Concrete.
	2. ACI 315 - Details and Detailing of Concrete Reinforcement.
	3. ACI 318 - Building Code Requirements for Structural Concrete.
	4. ACI SP-66 - ACI Detailing Manual.

	C. ASTM International:
	1. ASTM A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement.
	2. ASTM A184/A184M - Standard Specification for Fabricated Deformed Steel Bar Mats for Concrete Reinforcement.
	3. ASTM A185 - Specification for Welded Steel Wire Fabric (Latest Edition) for Concrete Reinforcement.
	4. ASTM A496 - Standard Specification for Steel Wire, Deformed, for Concrete Reinforcement.
	5. ASTM A497 - Standard Specification for Steel Welded Wire Fabric, Deformed, for Concrete Reinforcement.
	6. ASTM A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.
	7. ASTM A934/A934M - Standard Specification for Epoxy-Coated Prefabricated Steel Reinforcing Bars.
	8. ASTM A996/A996M - Standard Specification for Rail-Steel and Axle-Steel Deformed Bars for Concrete Reinforcement.
	9. ASTM D3963/D3963M - Standard Specification for Fabrication and Jobsite Handling of Epoxy-Coated Reinforcing Steel Bars.

	D. American Welding Society:
	1. AWS D1.4 - Structural Welding Code - Reinforcing Steel.

	E. Concrete Reinforcing Steel Institute:
	1. CRSI - Manual of Standard Practice (Latest Edition).
	2. CRSI - Placing Reinforcing Bars (Latest Edition).

	F. Wire Reinforcement Institute:
	1. Manual of Standard Practice for Welded Wire Fabric.


	1.3 SUBMITTALS
	A. The Contractor shall furnish to the Engineer reinforcing steel placing drawings.  These drawings shall show the number, grade, size, length, mark, location and bending diagrams for all reinforcing steel and related products, together with lists of ...

	1.4 QUALITY ASSURANCE
	A. When required by any applicable permits, such as CID permits, Contractor shall have reinforcement inspected by the agency with jurisdiction prior to placement of concrete.
	B. If requested by the Engineer, the Contractor shall provide a certified copy of the mill test report showing physical and chemical analysis for each heat of reinforcement steel delivered.


	PART 2 PRODUCTS
	2.1 REINFORCEMENT STEEL
	A. Reinforcement steel for all cast-in-place reinforced concrete construction shall conform to the following requirements:
	1. Bar reinforcement shall conform to the requirements of ASTM A615 for Grade 60 Billet Steel Reinforcement with supplementary requirement S-1, or as otherwise shown.
	2. Welded wire fabric reinforcement shall conform to the requirements of ASTM A185 and the details shown.  Welded wire fabric with longitudinal wire equal to or less than 4.0 size wire shall be either furnished in flat sheets or in rolls with a core d...
	3. Spiral reinforcement shall be cold-drawn steel wire conforming to the requirements of ASTM A82.

	B. Accessories:
	1. The Contractor shall furnish and install all accessories including necessary chairs or bolsters, tie wires, supports, spacers and other devices to position reinforcement during concrete placement, all of which must be approved by the Engineer prior...
	2. Wire sizes and geometric dimensions shall be made in accordance with Table II of the latest edition of CRSI Manual of Standard Practice.
	3. Concrete blocks (dobies), used to support and position reinforcement steel, are not allowed.
	4. The wire tie shall be 16-gauge or heavier, black annealed.


	2.2 MECHANICAL COUPLERS
	A. Mechanical couplers shall be provided where shown and where approved by the Engineer.  The couplers shall develop a tensile strength that exceeds one hundred fifty percent (150%) of the yield strength of the reinforcement bars being spliced at each...


	PART 3 EXECUTION
	3.1 GENERAL
	A. All reinforcement steel, welded wire fabric, couplers and other appurtenances shall be fabricated and placed in accordance with the requirements of the Contract Documents, including referenced specifications, codes and standards.

	3.2 FABRICATION
	A. Reinforcement steel shall be accurately fabricated to the dimensions and shape shown in the Contract Documents.  Fabricating details shall be prepared in accordance with ACI 315 and ACI 318, except as modified by the Drawings.  Bends shall conform ...
	B. The Contractor shall fabricate reinforcement bars within the tolerances shown in the ACI Detailing Manual and/or CRSI Manual of Standard Practice.
	C. Reinforcing bars delivered to the field shall be tagged with durable material and marked in a legible manner with waterproof markings.  Tags shall show the grade, number of pieces, size and mark or length of bars.

	3.3 PLACING
	A. Reinforcing steel shall be accurately positioned as shown on the Contract Documents and shall be adequately supported and wired together to prevent displacement.  All reinforcement steel shall be supported or spaced off the forms by metal supports ...
	B. Tie wires shall be bent away from the forms in order to provide the specified concrete coverage.
	C. Bars additional to those shown which may be found necessary or desirable by the Contractor for the purpose of securing reinforcement in position shall be provided by the Contractor at its own expense.
	D. Placing Tolerances:  Unless otherwise specified, reinforcement placing tolerances shall be within the limits specified in Section 7.5 or ACI 318, except where in conflict with the requirements of Building Code.
	E. Bars may need to be moved to avoid interference with other reinforcement steel, conduits or embedded items.  If bars are moved more than one bar diameter, or enough to exceed the above tolerances, the resulting arrangement of bars shall be as accep...
	F. Welded wire fabric placed over the ground shall be supported on steel chairs spaced not more than three (3) feet on centers in any direction.  The construction practice of placing welded wire fabric on the ground and hooking into place in the fresh...

	3.4 SPACING OF BARS
	A. The clear distance between parallel bars (except in columns and between multiple layers of bars in beams) shall be not less than the nominal diameter of the bars nor less than 1-1/3 times the maximum size of the coarse aggregate, nor less than 1-inch.
	B. Where reinforcement in beams or girders is placed in two (2) or more layers, the clear distance between layers shall be not less than 1-inch.
	C. In columns, the clear distance between longitudinal bars shall not be less than 1-1/2 times the bar diameter, more less than 1-1/2 times the maximum size of the coarse aggregate, more less than 1-1/2 inches.

	3.5 SPLICING
	A. General:  Reinforcement bar splices shall only be used at locations shown, unless otherwise acceptable to the Engineer.
	B. Splices of Reinforcement:  The length of lap for reinforcement bars, unless otherwise shown shall be in accordance with ACI 318, Section 12.15.1 for a class C splice.
	C. Laps of welded wire fabric shall be in accordance with ACI 318.  Adjoining sheets shall be securely tied together with No. 14 tie wire, one tie for each two (2) running feet.  Wires shall be staggered and tied in such a manner that they cannot slip.
	D. Bending or Straightening:  Reinforcement shall not be straightened or rebent in a manner which will injure the material.  Bars with kinks or bends not shown shall not be used.  All bars shall be bent cold, unless otherwise permitted by the Engineer...

	3.6 CLEANING AND PROTECTION
	A. Reinforcing steel delivered to the jobsite shall be suitably stored off the ground and protected from oils, mud, concrete splatter and all conditions conducive to corrosion until embedded in concrete.
	B. The surfaces of all reinforcement steel and other metalwork to be in contact with concrete shall be thoroughly cleaned of all dirt, grease, loose scale and rust, grout, mortar and other foreign substances immediately before the concrete is placed. ...



	03 29 00 Joints in Concrete
	PART 1 GENERAL
	1.1 SUMMARY
	A. The Contractor shall construct all construction joints, expansion joints and control joints in concrete at the locations shown and formed in accordance with the details shown in the drawings.
	B. Waterstops shall be provided in all construction and expansion joints of hydraulic or below grade structures unless specifically noted otherwise on the drawings.
	C. Related Sections:
	1. Section 03 10 00 - Concrete Forms and Accessories.
	2. Section 03 20 00 - Concrete Reinforcement.
	3. Section 03 30 00 - Cast-in-Place Concrete.


	1.2 REFERENCES
	A. Federal Specifications:
	1. TSS-S-00227E(3) Sealing Compound, elastomeric type, multi-component (for Caulking, Sealing, Glazing Buildings and Other Structures)

	B. Commercial Standards:
	1. ASTM C 920-86 Specification for Elastomeric Joint Sealants
	2. ASTM D 624-81 Test Method for Rubber Property - Tear Resistance
	3. ASTM D 1752-84 Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for Concrete Paving and Structural Construction


	1.3 CONTRACTOR SUBMITTALS
	A. Waterstop:  Prior to production of the waterstop material required under this Contract, the Contractor shall submit for review complete product date, including qualification samples of extruded sections of each size and shape to be used.  The submi...

	1.4 QUALITY ASSURANCE
	A. Waterstop Inspection:  Waterstop installation shall be subject to rigid inspection.  No waterstop shall be cast in concrete without the Engineer's inspection.  Not less than twenty-four (24) hours notice shall be provided to the Engineer for schedu...
	B. Waterstop Field Samples:  Prior to use of the waterstop material in the field, a sample of a fabricated mitered cross and a tee constructed of each size or shape of material to be used shall be submitted to the Engineer for review.  These samples s...
	C. All field joints in waterstops shall be subject to rigid inspection for misalignment, bubbles, inadequate bond, porosity, cracks, offsets and other defects.  All defective joints shall be replaced and all weathered, damaged or otherwise faulty mate...
	D. Waterstops shall be stored on site where it will not be subjected to freezing temperatures or exposed to the direct rays of the sun.
	E. Construction Joint Sealant:  The Contractor shall prepare adhesion and cohesion test specimens as specified herein from each shipment of material received at the jobsite.  Sealant shall be stored at room temperature and shall not be stored longer t...
	F. The sealant material shall show no signs of adhesive or cohesive failure when tested in accordance with the following procedure:
	1. Sealant specimen shall be prepared between two concrete blocks (1-inch by 2-inch by 3-inch).  Spacing between the blocks shall be 1/2-inch.  Coated spacers (2-inch by 1-1/2 inch by 1/2-inch) shall be used to ensure sealant cross-sections of 1/2-inc...
	2. Sealant shall be cast and cured according to manufacturer's recommendations except that curing period shall not exceed twenty-four (24) hours.
	3. Following curing period, the gap between blocks shall be widened to 1-inch.  Spacers shall be used to maintain this gap for twenty-four (24) hours prior to inspection for failure.


	1.5 GUARANTEE
	A. The Contractor shall provide a three (3) year written guarantee of the entire joint sealant installation against faulty and/or incompatible materials and workmanship, together with a statement that it agrees to repair or replace, to the satisfactio...


	PART 2 PRODUCTS
	2.1 PVC WATERSTOPS
	A. General:  Waterstops shall be extruded from an elastomeric plastic compound consisting of virgin polyvinylchloride and additional plasticizers and stabilizers necessary to meet or exceed the requirements and performance criteria of these Specificat...
	B. Flatstrip, Center-Bulb and Multi-Rib Waterstops:  Flatstrip, center-bulb and multi-rip waterstops shall be detailed and as manufactured by:  Water Seals, Inc., Chicago, Illinois; Progress Unlimited, Inc., New York, New York; or approved equal; prov...
	C. Physical Properties:  When tested in accordance with the specified test standards, the waterstop material shall meet or exceed the following requirements:

	ASTM
	2.2 HYDROPHILIC WATERSTOPS
	A. General: Hydrophilic waterstops may be substituted for PVC waterstops.  Hydrophilic waterstops may not contain bentonite.
	B. Hydrophilic waterstops shall be manufactured by: Asadi Denka Kogyo K.K. distributed by Mitsubishi International Corp; SYNKO-FLEX Products, Huston Texas; Sika Corporation, Santa Fe Springs, CA.  Hydrophilic waterstops shall be install according to t...
	C. Physical Properties: When tested in accordance with the specified test standards, the waterstop material shall meet or exceed the following requirements:


	PART 3 EXECUTION
	3.1 GENERAL
	A. Unless otherwise shown, waterstops of the type specified herein, shall be fully continuous for the extent of the joint.  The Contractor shall take suitable precautions and means to support and protect the waterstops during the progress of the Work ...
	B. Suitable precautions shall be taken to shade and protect the exposed waterstop from direct rays of the sun during the entire exposure and until the exposed portion of the waterstop is embedded in concrete.
	C. Splices in waterstops shall be performed by heat-sealing the adjacent waterstop sections in accordance with the manufacturer's printed recommendations.  It is essential that the splices have a tensile strength of not less than sixty percent (60%) o...

	3.2 INSTALLATION OF WATERSTOP
	A. All joints with waterstops involving more than two (2) ends to be jointed together and all joints which involve an angle cut, alignment change or the joining of two (2) dissimilar waterstop sections shall be prefabricated by the Contractor prior to...
	B. Adequate provisions must be made to support the waterstops during the progress of the Work and to ensure the proper embedment in the concrete.  The symmetrical halves of the waterstops shall be equally divided between the concrete pours at the join...
	C. Adequate means shall be provided to prevent waterstops from being folded over by the concrete as it is placed.  Unless otherwise shown, all waterstops shall be held in place with light wire ties on 12-inch centers which shall be passed through the ...
	D. Where a bentonite waterstop is called for in the Contract Documents, it shall be installed in accordance with the manufacturer's instructions.  The bentonite waterstop shall be located at the center of the joint and it shall be continuous around th...

	3.3 JOINT CONSTRUCTION
	A. Joint Location:  Construction joints, expansion joints and control joints shall be provided where shown.  When not shown, construction joints shall be provided at 10 foot maximum spacing for all concrete construction, unless noted otherwise.  The l...
	B. Special care shall be used in preparing concrete surfaces at joints where bonding between two (2) sections of concrete is required.  Unless otherwise shown, such bonding will be required at all horizontal joints in walls and wall to slab joints.  S...
	C. Sealant grooves shall be formed as shown on the drawings and shall be protected from damage until final application of the sealant.  Care shall be taken to prevent chipping of the sealant grove during removal of forms.



	03 30 00 Cast-In-Place Concrete
	PART 1 GENERAL
	1.1 SUMMARY
	A. The Contractor shall furnish all materials for concrete in accordance with the provisions of this Section and shall form, mix, place, cure, repair, finish, and do all other work as required to produce finished concrete, in accordance with the requi...
	B. The following types of concrete shall be covered in this Section:
	1. Site work Concrete: Concrete to be used for curbs, gutters, catch basins, sidewalks, pavements, thrust blocks, fence and guard post embedment, and other concrete ties unless otherwise shown.
	2. Structural Concrete: Concrete to be used where noted in the Contract Documents.
	3. Lean Concrete: Concrete to be used for pipe trench cut-off walls and cradles, where the preceding items are detailed on the Drawings as un-reinforced.
	4. Duct Bank Concrete: Red colored concrete to be used for electrical duct banks.

	C. The term "hydraulic structure" used in these specifications shall refer to environmental engineering concrete structures for the containment, treatment, or transmission of water, wastewater, or other fluids.
	D. Related Sections:
	1. Section 03 10 00 - Concrete Forms and Accessories.
	2. Section 03 20 00 - Concrete Reinforcement.
	3. Section 03 29 00 - Joints in Concrete.
	4. Section 03 60 00 - Grout.
	5. Section 03 90 00 - Integral Waterproofing of Concrete.
	6. Section 31 23 23 - Backfill.
	7. Section 33 11 00 - Water Utility Distribution Piping.
	8. Section 33 31 00 - Sanitary Sewer Systems.


	1.2 REFERENCES
	A. American Concrete Institute (ACI):
	1. ACI 117 - Specification for Tolerances for Concrete Construction and Materials.
	2. ACI 214R - Guide to Evaluation of Strength Test Results of Concrete.
	3. ACI 301 - Specifications for Structural Concrete.
	4. ACI 305.1 - Specification for Hot Weather Concreting.
	5. ACI 306.1 - Standard Specification for Cold Weather Concreting.
	6. ACI 308.1 - Standard Specification for Curing Concrete.
	7. ACI 309R - Guide for Consolidation of Concrete.
	8. ACI 318 - Building Code Requirements for Structural Concrete.

	B. ASTM International (ASTM):
	1. ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test Specimens in the Field.
	2. ASTM C33/C33M - Standard Specification for Concrete Aggregates.
	3. ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens.
	4. ASTM C40M - Standard Test Method for Organic Impurities in Fine Aggregates for Concrete.
	5. ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete.
	6. ASTM C136/C136M - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	7. ASTM C143/C143M - Standard Test Method for Slump of Hydraulic Cement Concrete.
	8. ASTM C150/C150M - Standard Specification for Portland Cement.
	9. ASTM C156 - Standard Test Method for Water Loss [from a Mortar Specimen] Through Liquid Membrane Forming Curing Compounds for Concrete.
	10. ASTM C157/C157M - Standard Test Method for Length Change of Hardened Hydraulic Cement Mortar and Concrete.
	11. ASTM C172/C172M - Standard Practice for Sampling Freshly Mixed Concrete.
	12. ASTM C192/C192M - Standard Practice for Making and Curing Concrete Test Specimens in the Laboratory.
	13. ASTM C227 - Standard Test Method for Potential Alkali Reactivity of Cement- Aggregate Combinations (Mortar Bar Method).
	14. ASTM C260/C260M - Standard Specification for Air-Entraining Admixtures for Concrete.
	15. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete.
	16. ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete.
	17. ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use in Concrete.
	18. ASTM C1077 - Standard Practice for Agencies Testing Concrete and Concrete Aggregates for Use in Construction and Criteria for Testing Agency Evaluation.
	19. ASTM C1116/C1116M - Standard Specification for Fiber-Reinforced Concrete.
	20. ASTM C1240 - Standard Specification for Silica Fume Used in Cementitious Mixtures.
	21. ASTM C1550 - Standard Test Method for Flexural Toughness of Fiber Reinforced Concrete (Using Centrally Loaded Round Panel).
	22. ASTM C1567 - Standard Test Method for Determining the Potential Alkali-Silica Reactivity of Combinations of Cementitious Materials and Aggregate (Accelerated Mortar-Bar Method).
	23. ASTM C1579 - Standard Test Method for Evaluating Plastic Shrinkage Cracking of Restrained Fiber Reinforced Concrete (Using a Steel Form Insert).
	24. ASTM C1602/C1602M - Standard Specification for Mixing Water Used in the Production of Hydraulic Cement Concrete.
	25. ASTM C1609/C1609M - Standard Test Method for Flexural Performance of Fiber-Reinforced Concrete (Using Beam with Third-Point Loading).
	26. ASTM C1778 - Standard Guide for Reducing the Risk of Deleterious Alkali-Aggregate Reaction in Concrete.
	27. ASTM D2419 - Standard Test Method for Sand Equivalent Value of Soils and Fine Aggregate.

	C. DIN (Deutsches Institut Fur Normung, Germany):
	1. DIN 1048 Part 5 “Testing Concrete - Testing of Hardened Concrete (Specimens Prepared in Mould)”.

	D. International Organization for Standardization (ISO):
	1. ISO 22196 – Measurement of Antibacterial Activity on Plastics and Other Non-porous Surfaces (Modified).

	E. NSF International (NSF):
	1. NSF/ANSI Standard 61 - Drinking Water System Components.

	F. U.S. Army Corps of Engineers (COE):
	1. CRD-C 48 - Standard Test Method for Water Permeability of Concrete.


	1.3 SUBMITTALS
	A. General: Submittals shall be submitted to the Engineer for review in accordance with Section 01 00 00, Contractor Submittals. Submittals shall include, but not be limited to the following:
	1. Mix Designs: Prior to beginning the Work and within 14 days of the Notice to Proceed, the Contractor shall submit to the Engineer, for review, the proposed ready-mix supplier and their Laboratory-Certified concrete mix design for each class and typ...
	a. Proportions for all materials proposed.
	b. Mill tests for cement.
	c. Admixture certification, chloride ion content must be included.
	d. Aggregate gradation and certification.

	2. Delivery Tickets: Where ready-mix concrete is used, the Contractor shall furnish delivery tickets at the time of delivery of each load of concrete. Each ticket shall show the state certified equipment used for measuring and the total quantities, by...
	3. Materials and methods for curing:
	a. List of curing methods to be used on each type and class of concrete.
	b. Curing compound.
	c. Curing blankets and mats.
	d. Evaporation retardant.



	1.4 QUALITY ASSURANCE
	A. When required by any applicable permits, such as Construction Industries Division (CID) permits, Contractor shall have reinforcement inspected by the agency with jurisdiction prior to placement of concrete.
	B. General:
	1. Tests on concrete will be field performed in accordance with all requirements of applicable ASTM standards for such tests, including but not limited to obtaining samples, temperature, slump, air entrainment, making and curing specimens, breaking co...
	2. The cost of all laboratory tests on cement, aggregates, and concrete, for the development of the mix design, will be borne by the Contractor. The laboratory must meet or exceed the requirements of ASTM C1077.
	3. Concrete for testing shall be supplied by the Contractor as part of the project cost, and the Contractor shall provide assistance in obtaining samples, and disposal and cleanup of excess material.
	4. Test cylinders will be prepared at the frequency determined by the Owner and Engineer.

	C. Compression Tests:
	1. Compression test specimens will be taken during construction from the first placement of each class of concrete specified herein and at intervals thereafter as selected by the Engineer to ensure continued compliance with these specifications. Each ...
	2. Compression test specimens for concrete shall be made in accordance with ASTM C31. Specimens shall be 6-inch diameter by 12-inch high cylinders.
	3. Compression tests shall be performed in accordance with ASTM C39. One test cylinder will be tested at 7 days and 2 at 28 days. The remaining cylinders will be held to verify test results, if needed.
	4. Compression testing will be paid for by the Owner.

	D. Evaluation and Acceptance of Concrete:
	1. Evaluation and acceptance of the compressive strength of concrete shall be according to the requirements of ACI 318, and as specified herein.
	2. All concrete that fails to meet the ACI requirements and these specifications, is subject to removal and replacement at the cost of the Contractor.
	3. Concrete delivered to the site that does not meet the requirements as herein specified may be rejected.


	1.5 CONSTRUCTION TOLERANCES
	A. The Contractor shall set and maintain concrete forms and perform finishing operations so as to ensure that the completed work is within the tolerances specified herein. Surface defects and irregularities are defined as finishes and are to be distin...
	B. The following construction tolerances are hereby established and apply to finished walls and slabs unless otherwise shown:


	PART 2 PRODUCTS
	2.1 CONCRETE MATERIALS
	A. Cement :  Except as otherwise specified, all cement shall be standard brand portland Cement conforming to ASTM C150 for Type II, low alkali.  Portland cement shall contain not more than 0.60 percent total alkalies.  The term "alkalies" is defined a...
	B. Supplementary Cementitious Materials (SCM) include:
	1. Fly ash/pozzolan shall conform to ASTM C618, including the requirements of Table 1A, therein, and the following supplementary requirements:
	a. Class C Fly Ash
	b. Class F Fly Ash
	c. Fly ash shall be proportioned by weight of cement to provide a fly ash to portland cement ratio not less than 1:4 and not less than 25 percent of the total cementitious material. Portland cement concrete submitted under this specification shall be ...

	2. Slag Cement shall conform to ASTM C989, Grade 100 or 120. Slag cement may be added to the mix and shall be proportioned by weight of cement to provide a slag cement to portland cement ratio of no greater than 80 percent.
	3. Silica Fume shall conform to ASTM C1240.  Silica fume may be added to the mix and shall be proportioned by weight of cement to provide a silica fume to portland cement ratio not less than 1:25 and no greater than 1:7.
	4. Metakaolin shall conform to ASTM C618, Class N.

	C. Water shall conform to ASTM C1602/C1602M, and be potable, clean and free from objectionable quantities of silty organic matter, alkali, salts and other impurities.  The water shall be considered potable, for the purpose of this Section only, if it ...
	D. All concrete aggregates shall be obtained from pits acceptable to the Engineer, shall be non-reactive, sound, uniformly graded and free of deleterious material in excess of allowable limits specified.  Combined aggregates shall be well graded from ...
	1. Coarse Aggregate:  Coarse aggregate shall consist of gravel, crushed gravel or crushed stone made up of clean, hard, durable particles free from calcareous coatings, organic matter or other foreign substances.  Thin or elongated pieces having a len...
	2. Fine Aggregate:  Fine aggregate for concrete or mortar shall consist of clean, natural sand or a combination of natural and manufactured sands that are hard and durable. Deleterious substances shall not be present in excess of the following percent...

	E. If non-reactive aggregates are unavailable, and either the coarse or fine aggregates are found to be alkali-silica reactive, the Contractor shall submit a proposed design mix that effectively mitigates the alkali-silica reactivity, per ASTM C1778. ...
	F. Admixtures of any type, except as otherwise specified, shall not be used unless written authorization has been obtained from the Engineer.  The use of calcium chloride or admixtures containing intentionally-added chlorides will not be permitted.  A...
	1.  Concrete shall contain integral waterproofing admixture (permeability-reducing admixture) as specified in Section 03 90 00.
	2. Air-Entraining Agent: ASTM C260, or U.S. Army Corps of Engineers Specifications CRD-C13.
	3. Water-Reducing Admixture:  ASTM C494/C494M Type A.
	4. Mid-Range Water-Reducing Admixture:  ASTM C494/C494M Type A.
	5. High-Range Water-Reducing Admixture:  ASTM C494/C494M Type F.
	6. High-Range Water-Reducing and Retarding Admixture:  ASTM C494, Type G.
	7. Accelerating Admixture:  ASTM C494/C494M Type C or E.
	8. Retarding Admixture:  ASTM C494/C494M Type B or D.
	9. Hydration Control Admixture:  ASTM C494/C494M Type B or D.
	10. Workability-Retaining Admixture:  ASTM C494/C494M Type S.
	a. Shall retain concrete workability without affecting time of setting or early-age strength development.

	11. Permeability-Reducing Admixture:
	a. Shall be a portland cement-based crystalline capillary waterproofing admixture that reacts in concrete to form non-soluble crystalline hydration products in the capillary pores of the concrete.
	b. Shall show a reduction in permeability of concrete compared to an identical concrete mixture without the admixture, when tested in accordance with CRD-C 48 at a pressure of 200 psi (equivalent to 460 ft. of head).
	c. Shall reduce or have no penetration of water compared to an identical concrete mixture without the admixture, when tested in accordance with DIN 1048 for a duration of 96 hours.
	d. Shall be certified to NSF/ANSI 61.

	12. Corrosion-Inhibiting Admixture:
	a. Shall be a nominal 30 percent solution of calcium nitrite or an amine/ester-based organic corrosion-inhibiting admixture.

	13. Shrinkage-Reducing Admixture:  ASTM C494/C494M Type S.
	14. Alkali-Silica Reaction Inhibiting Admixture:  ASTM C494/C494M Type S.
	a. Shall contain a nominal lithium nitrate content of 30 percent.

	15. Antimicrobial Admixture: ASTM C494, Type S.
	a. Shall be EPA-registered.
	b. Concrete treated with antimicrobial admixture shall show significant reduction in antibacterial activity compared to associated untreated (control) samples based on a modified version of the ISO 22196 test method.


	G. Fibers:
	1. Microsynthetic Fibers:
	a. Shall conform to ASTM C1116/C1116M.
	b. Shall provide a minimum crack reduction ratio (CRR) of 40 percent when tested in accordance with ASTM C1579.

	2.2 CONCRETE CURING MATERIALS
	A. Evaporation Retardant: Shall be a monomolecular film-forming liquid for application to fresh concrete to prevent rapid drying of the surface.
	B. Materials for curing concrete shall conform to the following requirements:
	1. Concrete curing compound shall be Protex LR-151 as manufactured by Protex Industries, Denver, CO; Hunt Process Clear ARB as manufactured by Hunt Process Co., Santa Fe Springs, CA; Select Cure CRB as manufactured by Select Products Co., Upland, CA; ...
	2. Polyethylene sheet for use as concrete curing blanket shall be white and shall have a normal thickness of 10 mils.
	3. Burlap, cotton mats or other covering material for use as concrete curing blanket must be overlapped adequately to ensure 100% coverage at all times, and must not be allowed to become dry at any point during the curing period
	4. The loss of moisture, when determined in accordance with the requirements of ASTM C156, shall not exceed 0.055 grams per square centimeter of surface.

	C. Evaporation Retarder: Waterborne, monomolecular fil forming, manufactured for application to fresh concrete

	2.3 CONCRETE DESIGN REQUIREMENTS
	A. General:  The concrete mixes shall be designed to produce a concrete of such consistency and composition so as to obtain maximum density and minimum shrinkage.  Mix designs with more than forty-one percent (41%) of sand of the total weight of fine ...
	B. All concrete shall contain five percent (5%), plus or minus one percent (1%) entrained air of evenly dispersed air bubbles at the time of placement.  The air-entraining agent shall be added to the batch in a portion of the mixing water.  The soluti...
	C. Water-Cementitious Materials Ratio and Compressive Strength:  The minimum compressive strength and cement content of concrete shall not be less than that specified in the following Table:
	D. Adjustments to Mix Design:  The mixes used shall be changed whenever such change is necessary or desirable to secure the required strength, density, workability and surface finish and the Contractor shall be entitled to no additional compensation b...
	E. At the Contractors option, fly ash or other supplementary cementitious materials may be used as a partial cement replacement in concrete as follows:
	1. Fly ash shall replace not more than twenty-five percent (25%) by mass of the portland cement in the design mix.  The design mix shall contain a minimum of six (6) sacks of cement per cubic yard before the replacement is made.
	2. Fly ash for hydraulic/liquid containing structures shall be Class F fly ash.  Fly ash concrete for all other structures shall be Class C or F fly ash.
	3. If the coarse or fine aggregates are proven to be potentially alkali-silica reactive per ASTM C227, the SCM Class F fly ash shall be proportioned by mass of cement to provide a fly ash to portland cement ratio not less than 1:4 and not less than 25...
	4. Replacement levels of supplementary cementitious materials and the dosage of lithium nitrate based admixtures shall be determined in accordance with the performance-based approach provided in ASTM C1778.

	F. A "superplasticizer" (high-range water-reducing) admixture may be used at the Contractor’s option, subject to approval by the Engineer, for concrete in hydraulic structures.  The amount of cement in the mix shall not be reduced.  The slump may be i...

	2.4 CONSISTENCY
	A. The consistency of the concrete in successive batches shall be determined by slump tests in accordance with ASTM C 143.  The slumps shall be as follows:

	2.5 TRIAL BATCH AND LABORATORY TESTS
	A. Before placing any concrete, the Contractor shall submit the certified trial batch results of each class of concrete having a 28-day strength of 3,500 psi or higher, based on the preliminary concrete mixes submitted by the Contractor.  All concrete...
	B. The determination of compressive strength will be made by testing cylinders as defined in Article 1.4 herein; made, cured and tested in accordance with ASTM C192 and ASTM C39.  Three (3) compression test cylinders will be tested at 7-days and three...
	C. A standard sieve analysis of the combined aggregate for each trial batch shall be performed according to the requirements for ASTM C136.  Values shall be given for percent passing each sieve.

	2.6 SHRINKAGE LIMITATION
	A. Drying shrinkage specimens shall be 4-inch by 4-inch by 11-inch prisms with an effective gage length of 10-inches, fabricated, cured, dried and measured in accordance with ASTM C157 modified as follows:  Specimens shall be removed from molds at an ...
	B. The drying shrinkage deformation of each specimen shall be computed as the difference between the base length (at "0" days drying age) and the length after drying at each test age. The average drying shrinkage deformation of the specimens shall be ...
	C. The maximum concrete shrinkage for specimens cast in the laboratory from the trial batch, as measured at 21-day drying age or at 28-day drying age, shall be 0.036 percent or 0.042 percent, respectively.  The Contractor shall only use a mix design f...
	D. The maximum concrete shrinkage for specimens cast in the field shall not exceed the trial batch maximum shrinkage requirement by more than twenty-five percent (25%).
	E. If the required shrinkage limitation is not met during construction, the Contractor shall take all necessary action, at no additional cost to the Owner, for securing the specified shrinkage requirements.  These actions may include changing the sour...

	2.7 CEMENT GROUT
	A. Cement grout materials shall be as specified in Section 03 60 00 - Grout.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 00 00 - Administrative Requirements: Coordination and project conditions.
	B. Verify requirements for concrete cover over reinforcement.
	C. Verify anchors, seats, plates, reinforcement and other items to be cast into concrete are accurately placed, positioned securely, and will not interfere with placing concrete.

	3.2 MIXING CONCRETE
	A. Mixing equipment shall be subject to the Engineers approval.  Mixers shall be of the stationary plant or truck mixer type.  Adequate equipment and facilities shall be provided for accurate measurement and control of all materials and for readily ch...
	B. The batch plant shall be capable of controlling and delivering of all material to within one percent (1%) by weight of the individual material.  If bulk cement is used, it shall be weighed on a separate visible scale that will accurately register t...
	1. Cement shall not come in contact with aggregate or with water until the materials are in the mixer ready for complete mixing with all mixing water.  The procedure of mixing cement with sand or with sand and coarse aggregate for delivery to the jobs...
	2. Each mixer shall be equipped with a device for accurately measuring and indicating the quantity of water entering the concrete, and the operating mechanism shall be such that leakage will not occur when the valves are closed.  Each mixer shall be e...
	3. Transit-mixed concrete shall be mixed and delivered in accordance with ASTM C94. After the drum is once started, it shall be revolved continuously until it has completely discharged its batch.  Water shall not be admitted to the mix until the drum ...

	C. Mixed concrete shall be delivered to the site of the work and discharge shall be completed within one (1) hour after the addition of the cement to the aggregates.  In hot weather or under conditions contributing to quick stiffening of the concrete,...
	D. Truck mixers shall be equipped with counters so that the number of revolutions of the drum may be readily verified.  The counter must be capable of being reset and shall be actuated at the time of starting mixers at mixing speeds.  Concrete shall b...

	3.3 PREPARATION OF SURFACES FOR CONCRETING
	A. Earth surfaces shall be thoroughly and uniformly wetted by sprinkling prior to the placing of any concrete.  These surfaces shall be kept moist by frequent sprinkling up to the time concrete is placed thereon.  The surface shall be free from standi...
	B. The surfaces of all horizontal construction joints shall be cleaned of all laitance, loose or defective concrete and foreign material.  Such cleaning shall be accomplished by sandblasting followed by thorough washing.  All pools of water shall be r...
	C. No concrete shall be placed until all formwork, installation of parts to be embedded, reinforcement steel and preparation off surfaces involved in the placing have been completed and accepted by the Engineer at least four (4) hours before placement...
	D. All form surfaces in contact with the concrete shall be thoroughly cleaned of all previous concrete, dirt and other surface contaminants prior to use.  Damaged form surfaces shall not be used.
	1. Wood form surfaces in contact with the concrete shall be coated with an approved release agent prior to form installation.  The release agent shall be non-staining and non-toxic after thirty (30) days.  Mill scale and other ferrous deposits shall b...
	2. All steel forms shall have the contact surfaces coated with an approved release agent.  The release agent shall be effective in preventing discoloration of the concrete from rust and shall be non-toxic after thirty (30) days.

	E. Where concrete is to be cast against old existing concrete, the old concrete shall be thoroughly roughened to exposed, hard aggregate by sandblasting or chipping.  Any additional surface preparation shall be as called for in the drawings.
	F. No concrete shall be placed in any structure until all water entering the space to be filled with concrete has been properly cut off or diverted out of the forms and clear of the work.  No concrete shall be deposited under water or allowed to rise ...
	G. Pipe, conduit, dowels, sleeves and other ferrous items required to be embedded in concrete construction shall be adequately positioned and supported prior to placement of concrete.  There shall be a minimum of 2-inches clearance between embedded it...

	3.4 PLACING CONCRETE
	A. No concrete shall be placed without prior inspection of the forms, reinforcing and embedded items and approval from an authorized representative of the Engineer.  The Contractor shall notify the Engineer at least twenty-four (24) hours in advance o...
	B. Placement of concrete shall conform to the requirements and recommendations of ACI 301, 304R, 305.1, 306.1, and 318, except as modified herein.
	C. Concrete, which upon or before placing is found not to conform to the requirements specified herein, shall be rejected and immediately removed from the Work.  Concrete which is not placed in accordance with these specifications, or which is of infe...
	D. No concrete shall be placed during rain or snow storms, unless completely covered to prevent storm water from coming in contact with it.  Sufficient protective covering material shall be kept on hand at all times should rain or snow storms arise du...
	E. Concrete shall be deposited at or near its final position to avoid segregation caused by rehandling or flowing.  Concrete shall not be deposited in large quantities in one place and worked along the forms with vibrator or other means.  Concrete sha...
	F. The drop of concrete into slab or wall forms shall be vertical.  Concrete shall not be dropped through reinforced steel, but deposited in forms using a hopper with a drop chute to avoid segregation and to keep mortar from coating the reinforcement ...
	G. If it takes more than 20-minutes to get back to place concrete over concrete previously placed, the depth of the layers being placed at one time shall be reduced, and/or placing equipment increased, until it is possible to return with the placing o...
	H. The placement of concrete for slabs, beams or walkways cast monolithically with walls or columns shall not commence until the concrete in the walls or columns has been allowed to set and shrink.  The time allowed for shrinkage shall be not less tha...
	I. Concrete shall be placed with the aid of approved mechanical vibrators.  Vibration shall be supplemented by manual forking or spading adjacent to the forms on exposed faced in order to secure smooth dense surfaces.  The concrete shall be thoroughly...
	1. Sufficient vibrators shall be on hand at all times to vibrate the concrete as placed.  In addition to the vibrators in actual use while concrete is being placed, the Contractor shall have on hand one (1) spare vibrator in serviceable condition.  No...

	J. Special care shall be taken to place the concrete solidly against the forms so as to leave no voids.  Every precaution shall be taken to make all concrete solid, compact and smooth, and if for any reason the surfaces or interiors have voids or are ...
	K. The temperature of concrete when it is being placed shall be not more than 90 degrees F. nor less than 40 degrees F. in moderate weather, and not less than 50 degrees F. in weather during which the mean daily temperature drops below 40 degrees F.  ...
	L. Concrete shall not be placed on a frozen subgrade or subgrade that contains frozen materials.  All ice and snow shall be removed from inside forms and from reinforcing steel and embedded items.  The temperature of all surfaces that the concrete wil...
	1. The minimum temperature of fresh concrete as mixed shall be 60 degrees F. for ambient temperature above 30 degrees F.; 65 degrees F. for ambient temperature 0 degrees F. to 30 degrees F.; and 70 degrees F. for ambient temperature below 0 degrees F....
	2. The use of calcium chloride shall not be permitted.
	3. In general, the Contractor shall adhere to the requirements in ACI 306.1 for cold weather concreting, except as required herein.


	3.5 PUMPING OF CONCRETE
	A. Pumping of concrete will be permitted only with the Engineer’s approval.  The pumping equipment must have two (2) cylinders and be designed to operate with one (1) cylinder only in case the other one is not functioning.  In lieu of this requirement...
	B. Concrete samples for slump and test cylinders will be taken at the discharge end of the pumping conduit.

	3.6 ORDER OF PLACING CONCRETE
	A. The order of placing concrete in all parts of the work shall be acceptable to the Engineer.  In order to minimize the effects of shrinkage, the concrete shall be placed in units as bounded by construction joints shown.  The placing of units shall b...
	B. The surface of the concrete shall be level whenever a run of concrete is stopped.  To ensure a level, straight joint on the exposed surface of walls, a wood strip at least 3/4-inch thick shall be tacked to the forms on these surfaces.  The concrete...

	3.7 TAMPING AND VIBRATING
	A. As concrete is placed in the forms or in excavations, it shall be thoroughly settled and compacted, throughout the entire depth of the layer which is being consolidated, into a dense, homogeneous mass, filling all corners and angles, thoroughly emb...
	B. Care shall be used in placing concrete around waterstops.  The concrete shall be carefully worked by rodding and vibrating to make sure that all air and rock pockets have been eliminated.  Where flat-strip type waterstops are horizontal, the concre...
	C. Concrete in walls shall be internally vibrated and at the same time rammed, stirred or worked with suitable appliances, tamping bars, shovels or forked tools until it completely fills the forms or excavations and closes snugly against all surfaces....

	3.8 FINISHING CONCRETE SURFACES
	A. General:  Surfaces shall be free from fins, bulges, ridges, offsets, honeycombing or roughness of any kind, and shall present a finished, smooth, continuous hard surface.  Allowable deviations from plumb or level and from the alignment, profiles an...
	B. Unformed Surfaces:  After placing and consolidating concrete, all unformed top surfaces of slabs, walls, curbs, gutter and steps, shall be brought to a uniform finished surface.  The classes of finish specified for unformed concrete surfaces are de...
	1. Finish U1:  Sufficient leveling and screeding to produce an even, uniform surface with surface irregularities not to exceed 3/8-inch.  No further special finish is required.
	2. Finish U2:  After sufficient stiffening of the screeded concrete, surfaces shall be float finished with wood or metal floats or with a finishing machine using float blades.  Excessive floating of surfaces while the concrete is plastic and dusting o...
	3. Finish U3:  After the floated surface (as specified for Finish U2) has hardened sufficiently to prevent excess of fine material from being drawn to the surface, steel troweling shall be performed with firm pressure such as will flatten the sandy te...
	4. Finish U4:  Steel trowel finish (as specified for Finish U3) without local depressions or high points.  In addition, the surface shall be given a light hairbroom finish with brooming perpendicular to drainage unless otherwise shown.  The resulting ...

	C. The schedule for finished unformed surfaces shall be as follows:
	D. Floor Sealer Hardener (Surface Applied):
	1. Floor hardener shall be applied where shown or noted on the drawings.
	2. Floors to receive hardener shall be cured, cleaned and dry with all work above them completed.  Apply zinc and/or magnesium fluosilicate evenly, using three (3) coats, allowing 24-hours between coats.
	3. The first coat shall be 1/3 strength, second coat 1/2 strength and third coat shall be 2/3 strength.  Each coat shall be applied so as to remain set on the concrete surface for fifteen (15) minutes.  If sodium silicate is used, it shall be applied ...

	E. Formed Surfaces:  Immediately following the removal of forms, the concrete shall be inspected for defects such as rock pockets, grout loss, damage from stripping forms, surface defects such as fins, offsets, bulges, excessive bug-holes and stains. ...
	1. Finish F1:  No special treatment is required after form removal except for curing, repair of defective concrete treatment of surface defects, removal of fins and projections, filling of tie holes and filling of depressions and bug-holes 3/8-inch or...
	2. Finish F2:  All defective concrete shall be repaired, all fins, offsets, bulges and projections ground smooth, filling of tie holes and filling of depressions and bug-holes 1/4-inch or larger in width or depth with mortar.
	3. Finish F3:  All defective concrete shall be repaired, all fins, offsets, bulges and projections ground smooth and tie holes filled with grout.  The entire surface shall then receive a light stoning or grinding using a No. 50 or No. 60 grit carborun...
	a. The concrete surface shall be pre-wet for several hours or overnight before treatment.
	b. While the surface is still damp, spread a sand mix, consisting of one (1) part of Type II Cement and one to one and a half (1 to 1-1/2) parts of fine sand passing the No. 70 screen mixed with enough water and an emulsified bonding agent to have the...
	c. The surface shall be kept continually damp for seventy-two (72) hours following this finish treatment.


	F. The schedule for formed surface finish shall be as follows:

	3.9 CURING AND DAMPPROOFING
	A. General:  All concrete shall be cured for not less than ten (10) days in warm to hot weather (per ACI 305.1) and fourteen (14) days in cold weather (per ACI 306.1) after placing, unless otherwise indicated by the Engineer, in accordance with the me...
	1. Water Curing:  Keep the concrete structures thoroughly and continuously wet and covered for at least 7 days. Place and anchor covers, mats, and sheeting to ensure continuous contact with the concrete surfaces. Use one of the water curing methods as...
	2. Curing Compound:  The surface shall be sprayed with a liquid membrane-forming curing compound applied in accordance with the manufacturers printed instructions.
	a. Care shall be exercised to avoid damage to the seal during the curing period.  Should the seal be damaged or broken before the expiration of the curing period, the break shall be repaired immediately by the application of additional curing compound...
	b. Curing compound specified shall be applied as soon as the concrete has hardened enough to prevent marring on unformed surfaces, and within one (1) hour after removal of forms from contact with formed surfaces.  Repairs to formed surfaces shall be m...

	3. Cold weather is defined as when the temperature reaches or goes below 35 degrees F for one (1) hour during any 24-hour period during the curing period.

	B. Method 2 shall be used for wall sections with forms removed, encasement concrete and all concrete surfaces where Method 1 is not feasible.

	3.10 PROTECTION
	A. The Contractor shall protect all concrete against injury or damage from excessive heat, lack of moisture, overstress or any other cause until final acceptance by the Owner.  Particular care shall be taken to prevent the drying of concrete and to av...
	B. Finished floor slabs in buildings and machine rooms shall be suitably protected from wear or damage from construction operations.  The Contractor shall not use newly finished floors or buildings for machine assembly, fabrication, pipefitting, curin...
	C. Immediately following the first frost in the fall, the Contractor shall be prepared to protect all concrete against freezing.

	3.11 CURING IN COLD WEATHER
	A. After the first frost, and until the mean daily temperature in the vicinity of the worksite falls below 40 degrees F for more than one (1) day, the concrete shall be protected against freezing temperatures for not less than forty-eight (48) hours a...
	B. Discontinuance of protection against freezing temperatures shall be such that the drop in temperature of any portion of the concrete will be gradual and will not exceed 40 degrees F. over a (3) three day duration.
	C. Where artificial heat is employed, special care shall be taken to prevent the concrete from drying.  Use of unvented heaters will be permitted only when unformed surfaces of concrete adjacent to the heaters are protected from drying and excessive c...

	3.12 REPAIR OF DEFECTIVE CONCRETE
	A. No concrete repairs shall be made until after inspection and approval of the method of repair by the Engineer.  In no case will extensive patching of honeycombed concrete be permitted.  Concrete containing extensive voids, holes, honeycombing or si...
	B. Prior to filling any structure with water, all cracks that may have developed shall be "vee'd" as shown on the Drawings and filled with construction joint sealant conforming to the requirements under Section 03 29 00 - Joints In Concrete.  This rep...
	C. The repair of holes left by rock pockets, penetrations, tie rods or other reasons will require the use of non-shrink, non-metallic grout material.



	03 60 00 Grout
	PART 1 GENERAL
	1.1 SUMMARY
	A. The Contractor shall furnish, place, finish and cure the following types of grouting mortars as called for herein and as shown in the Contract Documents.
	1. Non-Shrink Grout:  This type of grout shall be used wherever grout is shown or called for in the Contract Documents, unless another type is specifically referenced.
	2. Topping Grout:  This type of grout shall be used for grouting in submerged applications, such as clarifier bottoms.
	3. Epoxy Grout:  This type of grout shall be used for anchor bolt or reinforcing steel embedment, repairs and resurfacing.

	B. Related Sections:
	1. Section 03 30 00 - Cast-in-Place Concrete.


	1.2 REFERENCES
	A. American Concrete Institute:
	1. ACI 301 - Specifications for Structural Concrete.
	2. ACI 318 - Building Code Requirements for Structural Concrete.

	B. American Society of Testing and Materials:
	1. ASTM C33 - Standard Specification for Concrete Aggregates.
	2. ASTM C109 - Standard Test Method for Compressive (Latest Edition) Strength of Hydraulic Cement Mortars (Using 2-inch or 50-mm Cube Specimens).
	3. ASTM C150 - Standard Specification for Portland Cement.
	4. ASTM C827 - Test Method for Change in Height at Early Ages of Cylindrical Specimens from Cementitious Mixtures.

	C. U. S. Army Corps of Engineers Concrete Research Division (CRD):
	1. CRD C621 - Non-Shrink Grout.


	1.3 SUBMITTALS
	A. Non-Shrink Grout:  Submit manufacturers technical data including compressive strength and expansion data at plastic, flowable and fluid consistencies.  Also submit manufacturer’s applications manual containing instructions and recommendations for m...
	B. Topping Grout:  Provide certified mix design including proportions and gradations of all materials and compressive strength test results from at least one (1) trial batch.  Tests shall be performed by a certified testing laboratory.  All costs for ...
	C. Epoxy Grout:  Submit manufacturers technical data including strengths and application manual of instructions for mixing, handling and placing.

	1.4 QUALITY ASSURANCE
	A. Mix design tests for topping grout shall be performed per the standards referenced herein.
	B. During the progress of construction the Engineer may have tests made of each type of grout used in the work to ensure compliance with the Contract Documents.  These tests will be made in accordance with the standards referenced herein.  The test ex...
	C. Grout for testing shall be supplied by the Contractor at no cost to the Owner.
	D. If any grout fails to meet the requirements of these specifications, immediate corrective action shall be taken for all subsequent batches.  Grout already in place that fails to meet these requirements is subject to removal and replacement with all...
	E. Construction tolerances shall be as specified in Section 03 30 00 - Cast-In-Place Concrete, except as modified herein and elsewhere in the Contract Documents.


	PART 2 PRODUCTS
	2.1 NON-SHRINK GROUT
	A. Non-shrink grout shall be a prepackaged, inorganic, non-gas-liberating, non-metallic, cement-based grout requiring only the addition of water.  Manufacturer’s instructions shall be printed on each bag or other container in which the materials are p...
	B. Non-shrink grouts for use as herein specified shall conform to the Corps of Engineers specifications for Non-Shrink Grout, CRD-C621-85 and to these specifications.  The grout shall have a 28-day compressive strength of 6,000 psi or greater.
	C. Non-shrink grouts shall be as manufactured by:  Tremcrete Systems Inc., Woodland, California; Gifford-Hill & Company, Inc., Dallas, Texas; or approved equal.

	2.2 TOPPING GROUT
	A. Grout for topping of slabs and concrete fill for built-up surfaces of tank, channel, and basin bottoms shall be composed of cement, fine aggregate, coarse aggregate, water, and admixtures proportioned and mixed as indicated herein. All materials an...
	B. Topping grout and concrete fill shall contain a minimum of 564 pound of cement per cubic yard with a maximum water cement ratio of 0.45.  Where concrete fill is thicker than 3 inches, structural concrete as indicated in Section 03 30 00 may be used...
	C. Coarse aggregate shall be graded as follows:
	D. Final mix design shall be as determined by trial mix design under supervision of the approved testing laboratory.
	E. Strength:  Minimum compressive strength at 28-days shall be 4,000 psi.

	2.3 EPOXY GROUT
	A. Epoxy grout shall be a pourable, non-shrink, one-hundred percent (100%) solids system.  The epoxy grout system shall have three components; resin, hardener, and specially blended aggregate, all premeasured and prepackaged.  The resin component shal...
	B. The mixed epoxy grout system shall have a minimum working life of 45 minutes at 75 degrees F.  The epoxy grout shall develop a minimum compressive strength of 5,000 psi in 24-hours and 10,000 psi in 7-days.

	2.4 CEMENT GROUT
	A. Portland Cement:  ASTM C150, Type I and II.
	B. Water:  ASTM C1602/C1602M.
	1. Potable; containing no impurities, suspended particles, algae or dissolved natural salts in quantities capable of causing:
	a. Corrosion of steel.
	b. Volume change increasing shrinkage cracking.
	c. Efflorescence.
	d. Excess air entraining.


	C. Fine Aggregate:
	1. Washed natural sand.
	2. Gradation in accordance with ASTM C33 and represented by smooth granulometric curve within required limits.
	3. Free from injurious amounts of organic impurities as determined by ASTM C40.

	D. Mix:
	1. Portland cement, sand and water. Do not use ferrous aggregate or staining ingredients in grout mixes.
	2. Water content shall be such that the grout can be readily spread, yet not wet enough to cause trouble with surface water or laitance, or failure to stay in place after screeding.  All grout mixes and mixing procedures shall be submitted in accordan...

	E. The minimum compressive strength at 28 days shall be 4000 psi.
	F. Procedures for Grout placement shall be approved by the equipment supplier, to ensure that no equipment is overstressed, as well as proper placement tolerances

	2.5 CONSISTENCY
	A. The consistency of grouts shall be that necessary to completely fill the space to be grouted for the particular application. Dry pack consistency is such that the grout is plastic and moldable but will not flow.  Where "dry pack" is called for in t...
	B. The slump for topping grout and concrete fill shall be adjusted to match placement and finishing conditions but shall not exceed 4 inches.

	2.6 CURING MATERIALS
	A. Curing materials shall be as specified in Section 03 30 00 - Cast-In-Place Concrete, for cement topping grout and as recommended by the manufacturer of non-shrink grouts.


	PART 3 EXECUTION
	3.1 PREPARATION
	A. All surface preparation, curing, and protection of cement grout shall be as specified in Section 03 30 00. The finish of the grout surface shall match that of the adjacent concrete
	B. Remove defective concrete, laitance, dirt, oil, grease and other foreign material from concrete surfaces by brushing, hammering, chipping or other similar means until sound, clean concrete surface is achieved.
	C. Rough concrete lightly, but not enough to interfere with placement of grout.
	D. Remove foreign materials from metal surfaces in contact with grout.
	E. Align, level and maintain final positioning of components to be grouted.
	F. Saturate concrete surfaces with clean water; remove excess water, leave none standing.

	3.2 PLACING NON-SHRINK AND EPOXY GROUT
	A. All forming, mixing, surface preparation, handling, placing, consolidation, curing, and other means of execution for prepackaged grouts shall be done according to the instructions and recommendations of the manufacturer.
	B. Place grout material quickly and continuously.
	C. Do not use pneumatic-pressure or dry-packing methods.
	D. Apply grout from one side only to avoid entrapping air.
	E. Do not vibrate placed grout mixture, or permit placement when area is being vibrated by nearby equipment.
	F. Thoroughly compact final installation and eliminate air pockets.
	G. Do not remove leveling shims for at least 48 hours after grout has been placed.

	3.3 PLACING TOPPING GROUT
	A. All mechanical, electrical, and finish work shall be completed prior to placement of topping or concrete fill. The base slab shall be given a roughened textured surface by sandblasting or hydroblasting exposing the aggregates to ensure bonding to t...
	B. The minimum thickness of grout topping and concrete fill shall be one inch, unless otherwise indicated on the Design Drawings. Where the finished surface of concrete fill is to form an intersecting angle of less than 45 degrees with the concrete su...
	C. The base slab shall be thoroughly cleaned and wetted prior to placing topping and fill. No topping concrete shall be placed until the slab is completely free from standing pools or ponds of water. A thin coat of neat Type II cement grout shall be b...
	D. Topping grout placed on sloping slabs shall proceed uniformly from the bottom of the slab to the top, for the full width of the placement.
	E. The surface shall be tested with a straight edge to detect high and low spots which shall be immediately eliminated.  When the topping and fill has hardened sufficiently, it shall be steel troweled to a smooth surface free from pinholes and other i...

	3.4 CONSOLIDATION
	A. Grout shall be placed in such a manner, for the consistency necessary for each application, so as to assure that the space to be grouted is completely filled.

	3.5 CURING
	A. Immediately after placement, protect grout from premature drying, excessively hot or cold temperatures, and mechanical injury.
	B. After grout has attained its initial set, keep damp for minimum of 7 days, or as otherwise indicated by the manufacturer.



	03 90 00 Integral Waterproofing of Concrete
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Crystalline waterproofing admixture for concrete.
	2. Crystalline waterproofing treatment of construction joints between successive concrete pours.
	3. The work of this section applies to concrete in the following locations:
	a. Water contact surfaces in treatment plant.
	b. Water storage tanks and reservoir.


	B. Related Sections:
	1. Section 03 30 00 - Cast-in-Place Concrete: Concrete materials and placement.


	1.2 REFERENCES
	A. American Concrete Institute (ACI):
	1. ACI 305.1 - Specification for Hot Weather Concreting.
	2. ACI 306.1 - Standard Specification for Cold Weather Concreting.
	3. ACI 308.1 - Specification for Curing Concrete.

	B. ASTM International (ASTM):
	1. ASTM C 39/C 39M - Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens.
	2. ASTM C 309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete.
	3. ASTM E 329 - Standard Specification for Agencies Engaged in the Testing and/or Inspection of Materials Used in Construction.

	C. DIN (Deutsches Institut Fur Normung, Germany):
	1. DIN 1048 Part 5 “Testing Concrete - Testing of Hardened Concrete (Specimens Prepared in Mould)”.

	D. NSF International (NSF):
	1. NSF 61 - Drinking Water System Components - Health Effects.

	E. U. S. Army Corps of Engineers:
	1. COE CRD-C 48 - Standard Test Method for Water Permeability of Concrete; 1992.


	1.3 SUBMITTALS
	A. Submit under provisions of Section 01 00 00.
	B. Product Data: Manufacturer's printed data sheet, for specified products.
	C. Test Reports: Certified test reports showing compliance with specified performance characteristics and physical properties.
	1. Testing Agency: Independent laboratory meeting the requirements of ASTM E329 and certified by the United States Bureau of Standards.

	D. Certificates: Product certificates signed by manufacturer certifying that:
	1. Materials comply with specified performance characteristics and physical requirements.
	2. Installer is qualified and approved by manufacturer.

	E. Manufacturer's installation instructions.

	1.4 QUALITY ASSURANCE
	A. Manufacturer Qualifications: A firm with not less than 10 years of experience manufacturing crystalline waterproofing of the type specified, able to provide test reports showing compliance with specified performance characteristics, and able to pro...
	B. Installer Qualifications: Experienced in work of the type specified in this section and acceptable to waterproofing manufacturer.
	C. Preinstallation Meeting: Before installation, conduct a meeting with the waterproofing installer, installers of adjacent work and work penetrating waterproofing, and waterproofing manufacturer's representative to verify project requirements, substr...

	1.5 DELIVERY, STORAGE AND HANDLING
	A. Deliver materials in manufacturer's original, unopened, undamaged containers with identification labels intact.
	B. Store materials protected from exposure to harmful weather conditions and at temperature conditions recommended by manufacturer.

	1.6 WARRANTY
	A. Manufacturer's Warranty: Provide manufacturer's standard warranty document executed by authorized company official; warranty period: 10 years commencing on Date of Substantial Completion.


	PART 2 PRODUCTS
	2.1 MANUFACTURER
	A. Acceptable Manufacturers: BASF Corporation or Xypex Chemical Corporation, or as approved.
	B. Obtain all crystalline waterproofing products from a single source.
	C. Requests for substitutions will be considered in accordance with provisions of Section 01 00 00.

	2.2 MATERIALS
	A. Waterproofing Admixture: MasterLife 300D, Xypex Admix C-Series, or approved equal; proprietary compound of Portland cement, silica sand and active chemicals; provide product and mix ratio that produce concrete that complies with specified requireme...
	1. Penetration: Shall substantially reduce or have no penetration of water compared to a control sample, when tested in accordance with DIN 1048 for a duration of 96 hours.
	2. Permeability: Shall show a reduction in permeability of concrete compared to an identical concrete mixture without the admixture, when tested in accordance with COE CRD-C 48 at 460 feet of head or 200 psi.
	3. Chemical Resistance: Weight loss significantly less than control samples, when tested as follows:
	a. Test specimens consisting of concrete made with admixture dosage rates (to weight of cement) of 3 percent, 5 percent, and 7 percent, and an identical control sample prepared without admixture.
	b. Immerse samples in sulfuric acid and weigh daily.
	c. When weight loss of control sample reaches 50 percent, stop test and weigh treated samples.

	4. Potable Water Contact Approval: NSF certification for use on structures holding potable water, based on testing in accordance with NSF 61.

	B. Slurry Coat: Slurry of MasterSeal 500 from BASF Corporation, Xypex Concentrate, or approved equal; proprietary compound of Portland cement, silica sand and active chemicals, mixed with water in proportions recommended by manufacturer to achieve the...
	1. Coverage: 2.0 lb/sq yd.



	PART 3 EXECUTION
	3.1 CONCRETE MIXING AND PLACING
	A. Comply with requirements of Section 03 30 00.
	B. Make and test trial mixes under project conditions to determine setting time and strength of concrete; obtain manufacturer's recommendations regarding mix design, project conditions, and dosage rate.
	C. Add waterproofing admixture at time of batching and blend thoroughly, following manufacturer's instructions.
	D. In hot weather comply with ACI 305.1; in cold weather comply with ACI 306R; use monomolecular film (evaporation retardant) on slabs during hot, dry, or windy conditions.
	E. Moist cure concrete in accordance with ACI 308.1; if moist curing is not possible, use curing compound complying with ASTM C309.

	3.2 CONSTRUCTION JOINTS
	A. Comply with manufacturer's instructions, including product data, technical bulletins, catalog installation instructions, and product packaging labels.
	B. Verify substrate conditions, which have been previously installed under other sections, are acceptable for product installation in accordance with manufacturer's instructions; do not install unless substrate and ambient air temperature are within r...
	C. Prepare surfaces to be treated in accordance with waterproofing manufacturer's instructions.
	D. Clean laitance, dirt film, paint, coatings or other foreign matter harmful to the performance of waterproofing from surfaces of cured concrete to be treated.
	E. Mix materials in accordance with manufacturer's instructions.
	F. Wet cold joint surface and saturate with clean water to enhance the crystalline formation process within concrete; remove excess surface water before application of slurry coat.
	G. Apply slurry coat uniformly with semi-stiff bristle brush or spray under conditions and application rate recommended by manufacturer.
	H. Place subsequent pour while slurry coat is still green, but after reaching initial set.

	3.3 FIELD QUALITY CONTROL
	A. Do not cover admixture treated concrete with other construction until it has been observed by manufacturer's field representative and Engineer.
	B. After removal of forms, repair honeycombing, rock pockets, tie holes, faulty construction joints, cold joints, and cracks using waterproofing admixture manufacturer's recommended procedures.
	C. Manufacturer's Field Services: Provide manufacturer's field service consisting of product use recommendations and periodic site visits for inspection of concrete batching and product installation in accordance with manufacturer's instructions.
	D. Flood test areas that are capable of holding water after end of curing period.
	1. Plug or dam drains.
	2. Fill structures intended to hold liquids with water to within 1/2 inch from top of waterproofed vertical surfaces.
	3. Test slabs by constructing temporary dams where necessary, at least 2 inches high, and filling with 2 inches of water.
	4. Let water stand for 24 hours.
	5. Repair leaks and retest until no leaks are observed.


	3.4 CLEANING AND PROTECTION
	A. Protect installed concrete from damage during construction.
	B. When backfilling occurs less than 7 days after installation, use moist backfill material.
	C. Do not apply paint or other coatings for at least 21 days; before applying coatings neutralize waterproofed surface as recommended by waterproofing manufacturer.



	09 92 00 Protective Coatings
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes all materials, labor tools, equipment and services required for the furnishing and application of all painting and coatings as specified herein or as indicated on the Drawings. Work shall include, but not be limited to, cleaning an...
	B. Related Sections:
	1. Section 03 20 00 – Concrete Reinforcement
	2. Section 33 11 13 - Water Utility Distribution Piping.
	3. Section 33 12 16 - Water Utility Distribution Valves.


	1.1
	1.2 QUALITY ASSURANCE
	A. Codes and Standards. In addition to the requirements of these specifications, the work to be performed under this section shall comply with the following codes and regulations:
	1. Steel Structure Painting Council Specifications (SSPC).
	2. National Association of Corrosion Engineers Standards (NACE).
	3. Applicable Standards of American National Standards Institute, Inc. (ANSI).
	4. Occupational Safety and Health Act regulations (OSHA).

	B. Painter's Qualifications. The Contractor shall cause the work specified under this section to be performed by or under the supervision of a qualified painter. The Contractor shall be prepared to document the painter's experience, competence and abi...
	C. Standard Products.  All materials, supplies and articles provided shall be the standards products of recognized, reputable manufacturers. All paints in a particular paint system shall be the products of a single manufacturer. The Contractor shall a...
	D. The standard products of manufacturers other than those specified will be accepted when it is demonstrated to the satisfaction of the Engineer they are equal in composition, durability, usefulness and convenience for the purpose intended.

	1.3 SUBMITTALS
	A. Before any paint materials are delivered to the job site, the Contractor shall submit a complete list of all materials proposed to be furnished and applied under this section.
	B. Two identical sets of samples of actual paint colors shall be submitted for acceptance at least three (4) weeks prior to painting. Samples of each color and system used shall be painted on to 8-1/2 inch by 11-inch material. The material for the sam...
	C. For each paint, the Contractor shall furnish the paint manufacturer's specific application instructions which shall include the following:
	1. Surface preparation recommendations.
	2. Type of primer, if required.
	3. Maximum dry and wet mil thickness per coat.
	4. Minimum and maximum curing time between coats, including atmospheric conditions for each.
	5. Curing time before submergence in water.
	6. Thinner to be used with each paint.
	7. General ventilation requirements.
	8. Atmospheric conditions during which the paint shall not be applied.
	9. Allowable methods of application.
	10. Maximum, allowable moisture content and minimum age of plaster, concrete and wood surfaces at time of paint application.


	1.4 DELIVERY AND STORAGE
	A. All materials shall be delivered to the job site in their original, unopened containers bearing the manufacturer's name, brand, batch number, date of manufacture, and any special directions. Only the approved material shall be stored at the job sit...

	1.5 MANUFACTURER REPRESENTATION
	A. Require the paint manufacturer to make available a qualified technical representative to visit the job site for technical support if necessary, in order to resolve field problems attributable to or associated with the manufacturer's products furnis...

	1.6 PROTECTION OF SURFACES NOT TO BE COATED
	A. Protect surfaces and equipment which are not to receive coatings during surface preparation, cleaning and painting operations.
	B. Remove mask, or otherwise protect hardware, lighting fixtures, switchplates, machines, surfaces, couplings, shafts, bearings, nameplates on machinery, and other surfaces not intended to be painted. Provide drop cloths to prevent paint materials fro...
	C. Exercise care not to damage adjacent work during sandblasting operations. Conduct spray painting under controlled conditions. Promptly repair any damage to adjacent work or adjoining property occurring from sandblasting or spray-painting operations.


	PART 2 PRODUCTS
	2.1 MATERIALS
	A. Use coating materials suitable for the intended use and recommended by their manufacturer for the intended service.
	B. Use quality products of nationally known manufacturers having an established good reputation in the manufacturer of quality protective coatings. Use products that have a minimum of five years of similar, satisfactory field service.
	C. In any coating system, use compatible coatings and products of only one manufacturer. Coatings used for touch up shall be the same as the original materials.
	D. Use materials within the manufacturer's recommended shelf life.
	E. Deliver the paint materials to the job site in the manufacturer's unopened containers and prepare a list of all batch numbers for the Engineer prior to the start of work.
	F. Where practicable, apply each succeeding coat of paint using a different color or shade. Where a particular finish color is specified herein, it is for bidding purposes only. Finish colors shall be as selected from the manufacturer's standard color...
	G. Unless otherwise directed, paint all piping, vents, conduits, items of equipment, miscellaneous fixtures, appurtenances and the like, to match the color of adjacent wall and ceiling surfaces.
	H. Where alternative products are specified, selection from among the alternatives is at the Contractor's option.
	I. The Contractor may submit for consideration paint materials of manufacturers other than those specified herein. Provide satisfactory documentation from the firm manufacturing the proposed material that the material meets the specified requirements ...
	1. Quality
	2. Durability
	3. Resistance to abrasion and physical damage
	4. Life expectancy
	5. Ability to recoat in future
	6. Solids content by volume
	7. Dry film thickness per coat
	8. Compatibility with other coatings
	9. Suitability for the intended service
	10. Resistance to chemical attack
	11. Temperature limitations in service and during application
	12. Type and quality of recommended undercoats and topcoats
	13. Ease of application
	14. Ease of repairing damaged areas
	15. Stability of colors
	Provide tests and analyses of the proposed substitute materials required by the Engineer. If the proposed substitution requires changes in the contract work, the Contractor hall bear shall such costs involved and the costs of allied trades affected by...


	2.2 ALUMINUM METAL INSTALLATION
	A. Where aluminum surfaces come in contact with concrete or with metals not compatible with aluminum (aluminum and galvanized surfaces considered compatible), the aluminum surfaces shall be prevented from coming into direct contact with such parts: (1...

	2.3 SYSTEM 1 EPOXY COATING OF FERROUS METAL
	A. Area of Application.  All interior primary structural members that are not hot-dip galvanized, shall receive this protective coating. Clarifier mechanisms including but not limited to rake arms, skimmers, dispersion ring, sludge collection barrel, ...
	B. Coating
	1. Prime Coat: BarRust 233H Epoxy or Devoe Bar Rust 235 or equal – 6 mils. Finish Coat: Devthane 379 Aliphatic Urethane semi gloss or equal – 3 mils. Preparation shall be according to manufactures recommendations.


	2.4 SYSTEM 2 – HOT-DIP GALVANIZING
	A. Area of Application: includes but not limited to stair stringers, grating embeds, fasteners, and interior structural members not epoxy coated per System 1.
	B. Fabricator Preparation
	1. The Fabricator shall consult with the hot dip galvanizer to insure that materials, fabrication, and prep work will prevent potential problems during the galvanizing process.
	2. The Fabricator shall remove all welding slag, splatter, anti-splatter compounds and burrs prior to delivery for galvanizing. Avoid unsuitable marking paints. Consult with the galvanizer about removal of grease, oil paint and other deleterious mater...

	C. Hot-Dip Galvanizing
	1. Pre-clean steelwork in accordance with accepted methods to produce an acceptable surface for quality hot dip galvanizing.
	2. Galvanize steel members, fabrications, and assemblies after fabrication by the hot dip process in accordance with ASTM A123. Galvanize bolts, nuts and washers and iron and steel hardware components in accordance with ASTM A153.
	3. Safeguard products against steel embrittlement in conformance with ASTM A143.
	4. Handle all articles to be galvanized in such a manner as to avoid any mechanical damage and to minimize distortion.
	5. Coating Weight: conform with paragraph 5.1 of ASTM A123, Table 1 of A767, or Table 1 of ASTM A153, as appropriate.
	6. Surface Finish: Continuous, adherent, as smooth and evenly distributed as possible and free from any defect detrimental to the stated end use of the coated article.
	7. Adhesion: Withstand normal handling consistent with the nature and thickness of the coating and normal use of the article.

	D. Testing
	1. Inspection and testing of hot dip galvanized coatings shall include visual examination and tests in accordance with ASTM A123, A767 or A153 as applicable to determine the thickness of the zinc coating on the metal surface.
	2. Furnish Notarized Certificate of Compliance with ASTM Standards and Specifications herein listed. The Certificate must be signed by the galvanizer and contain a detailed description of the material processed. The Certificate shall include informati...

	E. Repair of Damaged Coating
	1. The maximum area to be repaired is defined in accordance with ASTM A123 Section 4.6 current edition.
	a. The maximum area to be repaired in the field shall be determined in advance by mutual agreement between parties.

	2. Repair areas damaged by welding, flame cutting or during handling, transport or erection by one of the approved methods in accordance with ASTM A780 whenever damage exceeds 3/16" in width. Minimum thickness requirements for the repair are those des...


	2.5 SYSTEM 3 – ABOVE GROUND PIPING
	A. Area of application: All non-buried and non-heat traced piping.
	B. Surface Preparation.
	1. Follow manufactures recommendations for surface preparation for each different piping material.  Piping materials may consist of PVC, galvanized steel, and ductile iron.

	C. Coating
	1. Alkyd Primer or equal
	2. First and second coats: colored Alkyd to match color system Semi-Gloss
	3. Total finish thickness of 5 mils.

	D. Service Colors: As required by owner.

	2.6 SYSTEM 4 – EPOXY COATING OF FERROUS METAL
	A. Area of Application.  All ungalvanized metal including but not limited to manhole covers, posts for safety railing, disconnect box stand.
	B. Coating
	1. Prime Coat: BarRust 233H Epoxy or Devoe Bar Rust 235 or equal – 6 mils. Finish Coat: Devthane 379 Aliphatic Urethane semi gloss or equal – 3 mils. Preparation shall be according to manufactures recommendations.



	PART 1
	PART 1
	PART 1
	PART 1
	PART 1
	PART 1
	PART 3 EXECUTION
	3.1 Preparation of Surfaces
	A. Inspect and provide substrate surfaces that are prepared in accordance with these specifications and the printed instructions and recommendations of the paint manufacturer whose product is applied.
	B. Metal Surface Preparation (Ungalvanized)
	1. The minimum abrasive blasting surface preparation is as specified in the coating system schedules. Where there is a conflict between these specifications and the coating manufacturer's recommendations for the intended service, provide the higher de...
	2. Provide workmanship, materials and methods for metal surface preparation in conformance with the referenced current Steel Structures Painting Council (SSPC) specifications and this Section. Provide blast-cleaned surfaces that match the standard sam...
	3. Inspect surfaces to be coated and remove all oil, grease, welding fluxes and other surface contaminants by alkaline washing per Paragraph 2.05C prior to blast cleaning.
	4. Grind all sharp edges round or chamfered and grind smooth all burrs and surface defects prior to blast cleaning.
	5. Select the type and size of abrasive to produce a surface profile that meets the coating manufacturer's recommendation for the particular coating and service conditions.
	6. Do not reuse the abrasive unless approved by the Engineer. For automated shop blasting Systems, maintain clean, oil-free abrasives.
	7. Comply with the applicable federal, state, and local air pollution control regulations for blast cleaning.
	8. Supply compressed air for air blast cleaning at adequate pressure from well-maintained compressors equipped with oil/moisture separators which remove at least 95 percent of the contaminants.
	9. Clean surfaces of all dust and residual particles of the cleaning operation by dry air blast cleaning, vacuuming or another approved method prior to painting.
	10. Vacuum clean and wipe with a tack cloth enclosed areas and other areas where dust settling is a problem.
	11. If newly applied coatings are damaged or defective, remove the coating by the specified blast cleaning to meet the clean surface requirements before recoating.
	12. If the specified abrasive blast cleaning will damage adjacent work, the areas to be cleaned is less than 100 square feet and the coated surface will not be submerged in service, then SSPC-SP-2, hand tool cleaning or SSPC-SP-3, power tool cleaning ...
	13. Completely remove shop-applied coatings of unknown composition before the specified coatings are applied. Examine valves, castings, ductile or cast iron pipe, fabricated pipe and equipment for the presence of shop applied temporary coatings. Compl...
	14. Alkaline clean shop primed equipment per Paragraph 2.05C in the field before finish coats are applied.


	3.2 COATING APPLICATION
	A. Apply coatings to steel substrates in accordance with "Paint Application Specification No.1", (S SPC-A- 1), Steel Structures Painting Council. Use experienced workers who are skilled in application of the coating materials.
	B. Inspect cleaned surfaces and all coats prior to each succeeding coat. Schedule such inspection with the Engineer in advance.
	C. Apply all coatings according to manufacturer's instructions, recommendations and these specifications. If directions differ, the most stringent requirements shall be followed.
	D. Paint blast cleaned ferrous metal surfaces before any rusting or other deterioration of the surface occurs. Blast clean only those surfaces that can be coated in the same working day.
	E. Each coat will be subject to inspection prior to application of the next coat.
	F. For submerged and severe service conditions, brush apply coating material to edges, angles, weld seams, flanges, nuts and bolts, and other placed where insufficient fill thicknesses are likely to be present prior to the first coat. For other exposu...
	G. Particular attention shall be paid to materials which will be joined so closely that proper surface preparation and paint applications is not possible. Such surfaces shall be painted prior to assembly on installation.
	H. Apply all finish coats, including touch-up and damage repair coats in a manner which will present a uniform texture and color-matched appearance.
	I. Do not apply coatings (1) in temperature conditions outside the manufacturer's recommended range, (2) in dust, smoke-laden atmosphere, (3) damp or humid weather, (4) when the temperature is less than 5 degrees F above dew point, (5) when it is expe...
	J. Abrasive blast and prime steel piping before installation.
	K. Apply the finish coat on all work after all concrete, masonry, and equipment installation is complete and the work areas are clean and dust free.

	3.3 TESTING
	A. Holiday Testing. Test all coated ferrous surfaces which will be submerged in water or other liquids for pinholes in the coating using an approved holiday detector. Additionally, test any other ferrous surfaces required elsewhere in these specificat...
	1. COATINGS WITH THICKNESS EXCEEDING 20 MILS. For surfaces having a total dry film coating thickness exceeding 20 mils; pulse-type holiday detector, Tinker & Rasor Model AP-W, D.E. Stearns Co., Model 14.20 or equal, adjusted to operate at the voltage ...
	2. COATINGS WITH THICKNESS OF 20 MILS OR LESS. For surfaces having a total dry film coating thickness of 20 mils or less: Tinker & Rasor Model Ml non-destructive type holiday detector, K-D Bird Dog, or equal, operating at less than 75 volts. For thick...

	B. Testing dry film thickness. On ferrous metals, coating thickness shall be measured with a magnetic type dry film thickness gauge such as Mikrotest Model FM, Elcometer Model 11 l/lEZ, or equal. Each coat shall be checked for the correct thickness. N...
	C. Contractor shall supply the testing equipment along with proper calibration devices.

	3.4 CLEANUP
	A. Upon completion of all painting, the Contractor shall remove all surplus materials, protective coverings and accumulated rubbish and thoroughly clean all surfaces and repair any overspray or other paint-related damage.
	END OF SECTION




	13 34 19 Pre-Engineered Buildings 1-15-18
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes pre-engineered, shop-fabricated, structural steel building frame; insulated metal wall and sloped roof system including soffits, gutters and downspouts, and roof mounted equipment curbs; and exterior doors, skylights, overhead door...
	B. Related Sections:
	1. Section 03 30 00 - Cast-In-Place Concrete.


	1.2 REFERENCES
	A. American Institute of Steel Construction:
	1. AISC S335 - Specification for Structural Steel Buildings Allowable Stress Design, and Plastic Design.
	2. AISC S342L - Load and Resistance Factor Design Specification for Structural Steel Buildings.
	3. AISC S344L - Metric Load and Resistance Factor Design Specification for Structural Steel Buildings.

	B. ASTM International:
	1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel.
	2. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	3. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	4. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI Tensile Strength.
	5. ASTM A325 - Standard Specification for Structural Bolts, Steel, Heat Treated, 120/105 ksi Minimum Tensile Strength.
	6. ASTM A490 - Standard Specification for Heat-Treated Steel Structural Bolts, 150 ksi Minimum Tensile Strength.
	7. ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes.
	8. ASTM A501 - Standard Specification for Hot-Formed Welded and Seamless Carbon Steel Structural Tubing.
	9. ASTM A529/A529M - Standard Specification for High-Strength Carbon-Manganese Steel of Structural Quality.
	10. ASTM A572/A572M - Standard Specification for High-Strength Low-Alloy Columbium-Vanadium Structural Steel.
	11. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
	12. ASTM A792/A792M - Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by the Hot-Dip Process.
	13. ASTM C665 - Standard Specification for Mineral-Fiber Blanket Thermal Insulation for Light Frame Construction and Manufactured Housing.
	14. ASTM C991 - Standard Specification for Flexible Glass Fiber Insulation for Pre-Engineered Metal Buildings.
	15. ASTM C1107 - Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Nonshrink).

	C. American Welding Society:
	1. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination.
	2. AWS D1.1 - Structural Welding Code - Steel.

	D. Metal Building Manufacturers Association:
	1. MBMA - Low Rise Building Systems Manual.

	E. SSPC: The Society for Protective Coatings:
	1. SSPC - Steel Structures Painting Manual.
	2. SSPC Paint 20 - Zinc-Rich Primers (Type I - Inorganic and Type II - Organic).

	F. Underwriters Laboratories Inc.:
	1. UL - Building Materials Directory.

	G. International Building Code:
	1. IBC - Current Edition.

	H. Steel Deck Institute:
	1. SDI - Diaphragm Design Manual


	1.3 SYSTEM DESCRIPTION
	A. Metal Building System Description:  Rigid clear span nonexpandable load-bearing endwalls.
	1. Eave Height:  Manufacturer's standard height, as indicated by nominal height on Drawings.
	2. Dimensions and Bay Spacings:  Manufacturer's standard dimensions and bay spacings as indicated by nominal dimensions on Drawings.
	3. Roof Slope:  1 inch per 12 inches (1:3)

	B. Structural Performance:  Provide metal building systems capable of withstanding the effects of gravity loads and the following loads and stresses within limits and under conditions indicated:
	1. Engineer metal building systems according to procedures in MBMA's "Metal Building Systems Manual."
	2. Design Loads:  required by SEI/ASCE 7, "Minimum Design Loads for Buildings and Other Structures."
	a. Dead Load= 1.5x actual
	a.
	b. Roof Live Load=20 psf
	c. Wind Speed= 115 mph (3 second gust) Exposure C
	d. Seismic Design Category=C


	C. Wind-Uplift Resistance:  Provide metal roof panel assemblies that comply with UL 580 for Class 90.
	D. Comply with AISC's "Specification for Structural Steel Buildings - Allowable Stress Design, Plastic Design," or AISC's "Load and Resistance Factor Design Specification for Structural Steel Buildings"; and AISI's "Specification for the Design of Col...

	1.4 DESIGN REQUIREMENTS
	A. Thermal resistance of Installed Wall System: R-Value of 19.
	B. Thermal Resistance of Installed Roof System: R-Value of 30.
	C. Provide drainage to exterior for water entering or condensation occurring within wall or roof system.
	D. Size and fabricate wall and roof systems free of distortion or defects detrimental to appearance or performance.

	1.5 PERFORMANCE REQUIREMENTS
	A. Conform to applicable code for submission of design calculations, reviewed shop and erection drawings, as required for acquiring permits.
	B. Cooperate with regulatory agency or authority and provide data as requested authority having jurisdiction.
	C. Provide components of each type from one manufacturer compatible with adjacent materials.
	D. Coordinate all mechanical chase sizes with the mechanical contractor.
	E. Coordinate with mechanical and electrical contractors’ size and location of equipment as shown on plans.

	1.6 SUBMITTALS
	A. Section 01 00 00 - General Requirements: Submittal procedures.
	B. Shop Drawings: Indicate assembly dimensions, locations of structural members, connections, attachments, openings, cambers, and loads; wall and roof system dimensions, panel layout, general construction details, anchorages and method of anchorage, m...
	C. Manufacturer's Instructions: Submit preparation requirements, anchor bolt placement, and all other standard information provided by the manufacturer. All loading criteria pertaining to the building superstructure shall be certified by the manufactu...
	D. Submit letter of design certification, signed and sealed by a qualified professional engineer.  Indicate name and location of Project, name of manufacturer, order number, name of contractor, governing building code and standards including year of e...
	E. Erection Drawings: Indicate members by label, assembly sequence, and temporary erection bracing.

	1.7 CLOSEOUT SUBMITTALS
	A. Section 01 00 00 - General Requirements: Closeout procedures.
	B. Project Record Documents: Record actual locations of concealed components and utilities.

	1.8 QUALITY ASSURANCE
	A. Perform Work in accordance with AISC S335, AISC S342L, AISC S344L, and MBMA Low Rise Building Systems Manual.

	1.9 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum three years documented experience.
	B. Erector: Company specializing in performing Work of this section approved by manufacturer.
	C. Design structural components, develop shop drawings, and perform shop and site work under direct supervision of Professional Engineer experienced in design of this Work and licensed at Project location.

	1.10 PRE-INSTALLATION MEETINGS
	A. Convene minimum one week prior to commencing work of this section.

	1.11 WARRANTY
	A. Furnish five-year manufacturer warranty for pre-engineered building systems and components.


	PART 2 PRODUCTS
	2.1 PRE-ENGINEERED BUILDINGS
	A. Manufacturers:
	1. Butler Manufacturing Co.
	2. Clovis Metal Buildings, Inc.
	3. Lester Building Systems
	4. Trachte Building Systems, Inc.
	5. Varco-Pruden Buildings
	6. Substitutions: Section 01 00 00 - Product Requirements.

	B. Furnish materials in accordance with State of New Mexico Public Works Standards.
	C. Structural-Framing Materials:
	1. W-Shapes:  ASTM A992/A 992M; ASTM A572/A572M, Grade 50 or 55; or ASTM A529/A529M, Grade 50 or 55.
	2. Channels, Angles, M-Shapes, and S-Shapes:  ASTM A36/A36M; ASTM A 572/A 572M, Grade 50 or 55; or ASTM A 529/A 529M, Grade 50 or 55.
	3. Plate and Bar:  ASTM A36/A36M; ASTM A572/A572M, Grade 50 or 55; or ASTM A529/A529M, Grade 50 or 55.
	4. Steel Pipe:  ASTM A53/A 53M, Type E or S, Grade B.
	5. Cold-Formed Hollow Structural Sections:  ASTM A500, Grade B or C, structural tubing.
	6. Structural-Steel Sheet:  Hot-rolled, ASTM A1011/A1011M, Structural Steel (SS), or High-Strength Low Alloy Steel (HSLAS); or cold-rolled, ASTM A1008/A1008M, Structural Steel (SS), or High-Strength Low Alloy Steel (HSLAS).
	7. Metallic-Coated Steel Sheet:  ASTM A653/A653M, Structural Steel (SS) or High-Strength Low Alloy Steel (HSLAS); with G60 coating designation; mill phosphatized.
	8. Steel Joists and Joist Girders:  Comply with SJI's "Standard Specifications, Load Tables, and Weight Tables for Steel Joists and Joist Girders," with steel-angle top and bottom chord members.

	D. Roof and Wall Panels:
	1. Metal Panels:  Steel sheet, zinc coated by the hot-dip process, complying with ASTM A653/A653M, G90, Structural Steel (SS), and prepainted by the coil-coating process to comply with ASTM A755/A 755M.
	2. Lap-Seam Roof Panels:  Metal panels factory formed to provide 36-inch coverage, with raised trapezoidal major ribs at 12 inches o.c., and intermediate stiffening ribs symmetrically spaced between major ribs.  Design panels for mechanical attachment...
	3. Roof Panel Metal Thickness:  26 gage minimum (0.0179 inch).
	4. Lap-Seam Wall Panels:  Metal panels factory formed to provide 36-inch coverage, with raised trapezoidal major ribs at 12 inches o.c., and intermediate stiffening ribs symmetrically spaced between major ribs.  Design panels for mechanical attachment...
	5. Wall Panel Metal Thickness:  26 gage minimum (0.0179 inch).
	6. Metal Panel Finish:  Siliconized-polyester system consisting of epoxy primer and silicone-modified, polyester-enamel topcoat; with a dry film thickness of not less than 0.2 mil for primer and 0.8 mil for topcoat.
	7. Translucent Panels:  Glass-fiber-reinforced polyester, complying with ASTM D3841, Type CC1, limited flammability, Grade 1; weather resistant, weighing 8 oz./sq. ft. for roof panels and 6 oz./sq. ft. for wall panels.
	8. Panel Accessories:  Provide clips, flashings, sealants, gaskets, and similar items. Panels to be insulated or double panel.

	E. Flashing and Trim:  Form from 0.0159-inch-thick, zinc-coated (galvanized) steel sheet prepainted with coil coating.  Provide flashing and trim as required to seal against weather and to provide finished appearance.  Finish flashing and trim same as...
	F. Gutters and Downspouts:  Form from 0.0159-inch-thick, zinc-coated (galvanized) steel sheet prepainted with coil coating.  Match gutters to profile of gable trim and finish gutters to match roof fascia and rake trim.  Finish downspouts to match wall...
	G. Metal Building Insulation:  ASTM C991, Type I, or NAIMA 202, glass-fiber-blanket insulation; 0.5-lb/cu. ft. density; 2-inch-wide, continuous, vapor-tight edge tabs; and with a flame-spread index of 25 or less.
	1. Vapor-Retarder Facing:  Fiber-reinforced white polypropylene or vinyl film complying with ASTM C1136.

	H. Accessories:
	1. Personnel Doors:  Steel doors, 1-3/4 inches thick, with 0.0329-inch-thick, zinc-coated (galvanized) steel face sheets, 0.0528-inch-thick, inverted channels welded to face sheets at top and bottom of door, and polystyrene foam core; and steel frames...
	2. Aluminum Horizontal Sliding Windows:  AAMA/NWWDA 101/I.S.2, HS-LC25.
	3. Aluminum Single-Hung Windows:  AAMA/NWWDA 101/I.S.2, H-LC25.
	4. Aluminum Fixed Windows:  AAMA/NWWDA 101/I.S.2, F-LC25.

	I. Miscellaneous Materials:
	1. Primer:  SSPC-Paint 15, Type I, red oxide.
	2. Grout:  ASTM C1107, factory-packaged, nonmetallic grout, noncorrosive, and nonstaining.
	3. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene compound sealant tape with release-paper backing; of manufacturer's standard size.
	4. Joint Sealant:  ASTM C920; one-part elastomeric polyurethane, polysulfide, or silicone-rubber sealant; of type, grade, class, and use classifications required to seal joints in metal panels and remain weathertight; and as recommended by metal build...



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 00 00 - General Requirements: Coordination and project conditions.
	B. Verify foundation, floor slab, mechanical and electrical utilities, and placed anchors are in correct position.

	3.2 ERECTION
	A. Setting Base and Bearing Plates:  Clean concrete and masonry of bond-reducing materials and roughen surfaces before setting plates.  Clean bottom surface of plates.
	1. Set plates for structural members on wedges, shims, or setting nuts.
	2. Tighten anchor rods after supported members have been positioned and plumbed.
	3. Pack grout solidly between bearing surfaces and plates so no voids remain.  Neatly finish exposed surfaces; protect grout and allow to cure.

	B. Erect framing true to line, level, plumb, rigid, and secure. Comply with AISC specifications referenced in this Section.
	1. Make field connections for primary framing using high-strength bolts installed according to RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts," snug tightened or pretensioned.
	2. Fasten secondary framing to primary framing using clips and non-high-strength bolts.  Hold rigidly to a straight line by sag rods.
	3. Install joists and accessories plumb, square, and true to line; securely fasten to supporting construction according to SJI's "Standard Specifications, Load Tables, and Weight Tables for Steel Joists and Joist Girders."
	4. Bracing:  Install bracing in roof and sidewalls where indicated on erection drawings.
	5. Framing for Openings:  Provide shapes of proper design and size to reinforce openings and to carry loads and vibrations imposed, including equipment furnished under mechanical and electrical work.  Securely attach to structural framing.

	C. Roof Panel Installation:  Provide roof panels of full length from eave to ridge when possible.
	1. Install screws with power tools having controlled torque to compress neoprene washer without damage to washer, screw threads, or panels.  Install screws in predrilled holes.
	2. Use aluminum or stainless-steel fasteners for exterior and galvanized fasteners for interior.
	3. Locate panel splices over, but not attached to, structural supports; stagger panel splices.
	4. Lap-Seam Roof Panels:  Fasten to purlins with exposed fasteners at each lapped joint.  Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped joints.  Apply a continuous ribbon of sealant tape to weather-side surface of fa...

	D. Wall Panel Installation:  Provide panels full height of building unless otherwise indicated.
	1. Arrange and nest side-lap joints so prevailing winds blow over, not into, lapped joints.
	2. When 2 rows of panels are required, lap panels 4 inches minimum.  Locate panel splices over structural supports.
	3. Rigidly fasten base end of metal wall panels and allow eave end free movement due to thermal expansion and contraction.  Predrill panels.
	4. Apply elastomeric sealant continuously between metal base channel (sill angle) and concrete, and elsewhere as necessary for waterproofing.
	5. Apply a continuous ribbon of sealant tape to weather-side surface of fastenings on lap seams.
	6. Install screws with power tools having controlled torque to compress neoprene washer without damage to washer, screw threads, or panels.  Install screws in predrilled holes.
	7. Use aluminum or stainless-steel fasteners for exterior and galvanized fasteners for interior.

	E. Translucent Panel Installation:  Attach plastic panels to structural framing with end laps of not less than 6 inches for roof panels and 4 inches for wall panels and side laps of not less than 1-1/2 inches.  Seal with translucent mastic.
	F. Insulation Installation:  Install insulation concurrently with panel installation.  Set vapor-retarder-faced units with vapor retarder to warm side of construction.  Tape joints and ruptures in vapor retarder, and seal each continuous area of insul...
	1. Over-Framing Installation:  Extend over and perpendicular to top flange of secondary framing members.  Hold in place by panels fastened to secondary framing.
	2. Between-Purlin Installation:  Extend between purlins.  Carry facing up and over purlin, overlapping adjoining facing.  Hold in place with bands and crossbands below insulation.
	3. Over-Purlin-with-Spacer-Block Installation:  Extend over and perpendicular to top flange of secondary framing members.  Install layer of unfaced insulation over first layer to fill space formed by roof panel standoffs.  Hold in place by panels fast...
	4. Two-Layers-between-Purlin-with-Spacer-Block Installation:  Extend between purlins.  Carry facing up and over purlin, overlapping adjoining facing.  Install layer of unfaced insulation over first layer to fill space between purlins formed by thermal...

	G. Accessory Installation:
	1. Seal perimeter of door window and louver frames with elastomeric sealant used for panels.
	2. Install personnel doors and frames straight, level, and plumb.  Securely anchor frames to building structure.  Set units with maximum 1/8-inch clearance between door and frame at jambs and head and maximum 3/4-inch clearance between door and floor.
	3. Sliding Service Door Installation:  Bolt support angles to opening head members.  Bolt door tracks to support angles at maximum 24 inches o.c.  Set doors and operating equipment with necessary hardware, stops, and continuous hood flashing.
	4. Install windows level, plumb, and true to line, without warp or rack, anchored securely in place.  Set sill members in a bed of sealant and seal perimeter of each unit.
	5. Pipe Flashing:  Form flashing around pipe penetrations.  Fasten and seal to panels.
	6. Adjust and check each operating item of hardware to ensure proper operation and function.  Replace units that cannot be adjusted to operate freely and smoothly.

	H. Gutters, Downspouts, Flashing, and Trim Installation:  Comply with SMACNA's "Architectural Sheet Metal Manual." Provide for thermal expansion; conceal fasteners where possible, and set units true to line and level.  Install work with laps and seams...



	26 05 00 Basic Electrical Materials and Methods
	PART 1 GENERAL
	1.1 SUMMARY
	A. The Work covered by this section of the specifications shall consist of furnishing all labor, equipment and other related items necessary to complete the electrical work indicated on the Drawings and described in these Specifications.  The work sha...

	1.2 REFERENCES
	A. AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
	1. ANSI Z535.1 (2002) Standard for Safety Color Code

	B. ELECTRONIC INDUSTRIES ALLIANCE (EIA)
	1. EIA 480 (1981) Toggle Switches

	C. INTERNATIONAL CODE COUNCIL (ICC)
	1. ANSI/ICC A117.1 (2003 R 2004) Standard for Accessible and Usable Buildings and Facilities

	D. NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
	1. ANSI/NEMA FB 1 (2003) Standard for Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, and Cable
	2. ANSI/NEMA OS 1 (2003) Standard for Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports
	3. ANSI/NEMA OS 2 (2003) Standard for Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports
	4. NEMA 250 (2003) Enclosures for Electrical Equipment (1000 Volts Maximum)
	5. NEMA KS 1 (2001) Miscellaneous Distribution Equipment Switches (600 Volts Maximum)
	6. NEMA PB 1 (2000; R 2001) Standard for Panelboards
	7. NEMA RN 1 (1998) Standard for Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and Intermediate Metal Conduit
	8. NEMA TC 13 (2005) Standard for Electrical Nonmetallic Tubing (ENT)
	9. NEMA VE 1 (2003) Standard for Metallic Cable Tray Systems
	10. NEMA WD 1 (1999) Standard for General Requirements for Wiring Devices
	11. NEMA WD 6 (2002) Standard for Wiring Devices - Dimensional Requirements

	E. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
	1. NFPA 70 (2005) National Electrical Code

	F. UNDERWRITERS LABORATORIES (UL)
	1. UL 1 (2004; Rev 2) Standard for Flexible Metal Conduit
	2. UL 1242 (2003; R 2005) Standard for Electrical Intermediate Metal Conduit - Steel
	3. UL 489 (2004) Standard for Molded-Case Circuit Breakers, Molded-Case Switches and Circuit-Breaker Enclosures
	4. UL 506 (2005) Standard for Specialty Transformers
	5. UL 6 (2004e13) Standard for Electrical Rigid Metal Conduit-Steel


	1.3 SUBMITTALS
	A. Submit list of the following in accordance with Section 01 00 00 Submittal Procedures:
	1. The equipment to be furnished.
	2. Descriptive literature.
	3. Capacities.
	4. Manufacturer's name.
	5. Approximate delivery date.
	6. Any other pertinent facts concerning the various items.

	B. The submittal shall consist of all items called for on the Drawings, and shall include the following for each item or group of similar items:
	1. Typed pages in outline form and arranged as follows:
	a. Item name and number shown on Drawings.
	b. Manufacturer’s name, model, and size number.
	c. Capacity and performance data corresponding to that set forth in the Specifications and shown in the schedule on the Drawings.

	2. Submittal data shall be arranged in the same order as the Specifications.

	C. Printed Matter:
	1. Printed descriptive literature and cut sheets showing general arrangement and design of the equipment submitted.
	2. Complete catalogs are neither desired nor acceptable.
	3. Include only the sheets pertaining to the exact equipment submitted.

	D. Delivery and acceptance:
	1. A preliminary schedule of submittals shall be delivered to the Engineer within 10 days of the signing of the contract, and the required submittal data shall be delivered to the Engineer no later than 30 days after signing of the contract.
	2. Any questions regarding submittals shall be referred to the Engineer promptly following signing of the contract.
	3. Partial submittals will not be accepted.
	4. Contractor must obtain, in writing, Engineer's approval of each item submitted.
	5. Contractor has the responsibility for proper performance of all equipment or deviations from the Drawings or Specifications, unless he has, in writing, directed the attention of the Engineer to such deviations at the time of the submission.

	E. Manufacturer's Instructions
	1. Manufacturer's Instructions shall be submitted including special provisions required to install equipment components and system packages.  Special notices shall detail impedances, hazards and safety precautions.


	1.4 AS-BUILT DRAWINGS AND INSTRUCTIONAL MANUALS
	A. General:
	1. Upon completion of the work, the Contractor shall provide to the Engineer a set of instructional manuals on all equipment and systems he provided, and a set of the electrical drawings marked to indicate all changes made during the progress of the w...
	2. These drawings shall show the actual panel-board circuit number to which each circuit is connected.


	1.5 PREVENTION OF CORROSION
	A. Metallic materials shall be protected against corrosion.  Equipment enclosures shall have the standard finish by the manufacturer when used for most indoor installations.  Aluminum shall not be used in contact with earth or concrete and, where conn...

	1.6 INTERPRETATION OF DRAWINGS AND SPECIFICATIONS
	A. It is the intent of these Specifications and the Contract Drawings to provide a complete and workable facility.
	B. Design Drawings are diagrammatic and do not show all offsets, bends, elbows, or other specific elements that may be required for proper installation of the work.  Such work shall be verified at the site. Additional bends and offsets, and conduit as...
	C. Except where shown in dimensional detail, the locations of switches, receptacles, lights, motors, outlets, and other equipment shown on plans are approximate.  Such items shall be placed to eliminate interference with ducts, piping, and equipment. ...
	D. Equipment sizes indicated are minimum.  Before installing any wire or conduit, the Contractor shall obtain the exact equipment requirements and shall install wire, conduit, disconnect switches, motor starters, heaters, circuit breakers, and other i...


	PART 2  PRODUCTS
	2.1 MATERIALS
	A. General:
	1. Materials and equipment to be provided shall be the standard cataloged products of manufacturers regularly engaged in the manufacture of the products.
	2. All materials shall be new and approved by the Underwriters Laboratories, Inc.
	3. Defective equipment or material damaged in the course of installation or testing shall be replaced or repaired in a manner satisfactory to the Engineer.
	4. Materials specified on the plans by manufacturer and catalog number are to establish the quality and function of the device specified.  Materials of the same function and quality from other manufacturer’s will be considered.  The Engineer will have...


	2.2 CONDUIT AND RACEWAYS
	A. Rigid Steel Conduit
	1. Rigid steel conduit shall be in accordance with UL 6 and shall be galvanized by the hot-dip process.  Where underground and in corrosive areas, rigid steel conduit shall be polyvinylchloride (PVC) coated in accordance with NEMA RN 1 or shall be pai...
	2. Fittings for rigid steel conduit shall be threaded.
	3. Gaskets shall be solid.  Conduit fittings with blank covers shall have gaskets, except in clean, dry areas or at the lowest point of a conduit run where drainage is required.
	4. Covers shall have captive screws and shall be accessible after the work has been completed.

	B. Electrical Metallic Tubing (EMT)
	1. EMT shall be in accordance with UL 797 and shall be zinc coated steel.  Couplings and connectors shall be zinc-coated, raintight, gland compression with insulation throat.  Crimp, spring, or setscrew type fittings shall not be acceptable.

	C. Flexible Metallic Conduit
	1. Flexible metallic conduit shall be in accordance with UL 1 and shall be galvanized steel.
	2. Fittings for flexible metallic conduit shall be specifically designed for such conduit.
	3. Liquidtight flexible metallic conduit shall be provided with a protective jacket of PVC extruded over a flexible interlocked galvanized steel core to protect wiring against moisture, oil, chemicals, and corrosive fumes.
	4. Fittings for liquidtight flexible metallic conduit shall be specifically designed for such conduit.

	D. Intermediate Metal Conduit
	1. Intermediate metal conduit shall be in accordance with UL 1242 and shall be galvanized.

	E. Rigid Nonmetallic Conduit
	1. Rigid nonmetallic conduit shall be in accordance with NEMA TC 13 and shall be PVC with wall thickness not less than Schedule 40.


	2.3 WIRE AND CABLE
	A. Conductors installed in conduit shall be copper 600-volt type THHN or THWN or XHHW, as required.  All conductors, AWG No. 8 and larger, shall be stranded.  All conductors smaller than AWG No. 8 shall be solid.
	B. Flexible cable shall be Type SO and shall contain a grounding conductor with green insulation.
	C. Conductors installed in plenums shall be marked plenum rated.

	2.4 SPLICES AND CONNECTORS
	A. Splices in AWG No. 8 and smaller shall be made with approved insulated electrical type or indentor crimp-type connectors and compression tools.
	B. Splices in AWG No. 6 and larger shall be made with indentor crimp-type connectors and compression tools or bolted clamp-type connectors.  Joints shall be wrapped with an insulating tape that has an insulation and temperature rating equivalent to th...

	2.5 SWITCHES
	A. Safety Switches
	1. Safety switches shall be in accordance with NEMA KS 1, and shall be the heavy-duty type with enclosure, voltage, current rating, number of poles, and fusing as indicated.  Switch construction shall be such that, with the switch handle in the "ON" p...
	2. Switches shall be of the quick-make, quick-break type.  Terminal lugs shall be approved for use with copper conductors.
	3. Safety color-coding for identification of safety switches shall conform to ANSI Z535.1.

	B. Toggle Switches
	1. Toggle switches shall be in accordance with EIA 480, and shall control incandescent, mercury, and fluorescent lighting fixtures and shall be of the heavy duty, general purpose, noninterchangeable flush-type.
	2. Toggle switches shall be commercial grade toggle type, single or double-pole, three or four-way or two-position devices, as required, rated 20 amperes at 277 volts, 60 hertz alternating current (AC) only.
	3. All toggle switches shall be products of the same manufacturer.


	2.6 RECEPTACLES AND DEVICE PLATES
	A. Receptacles shall be commercial grade, 20A, 125 VAC, 2-pole, 3-wire duplex conforming to NEMA WD 6, NEMA 5-20R.
	B. Device plates with exposed boxes and conduits and for cast metal boxes shall be of the one-piece type:
	1. Cast metal for the cast-metal boxes made by the box manufacturer.
	2. Zinc-coated sheet metal with rounded or beveled edges.

	C. Device plates for convenience outlets shall be similarly marked indicating the supply panel and circuit number.

	2.7 OUTLETS, OUTLET BOXES, AND PULL BOXES
	A. Outlet boxes for use with conduit systems shall be in accordance with ANSI/NEMA FB 1 and ANSI/NEMA OS 1 and shall be not less than 1-1/2 inches deep.  Pull and junction boxes shall be furnished with screw-fastened covers.
	B. General:
	1. All boxes in wet locations shall be zinc-coated, gasketed, weatherproof type or shall be cast metal, gasketed type.
	2. Boxes used with concealed conduit systems may be pressed cadmium-plated or zinc-coated sheet metal type, except for installation where exposed to the weather or in normally wet locations where cast metal boxes will be required.
	3. Sectional boxes are not acceptable.
	4. All boxes used with exposed conduit systems within 9' of the floor shall be cast metal type except as otherwise specified.

	C. Junction Boxes, Pull Boxes and Cabinets:
	1. Boxes and cabinets shall be of size and type to accommodate structural conditions, size and number of raceways, and conductors or cables entering.
	2. Size:
	a. They shall not be smaller than sizes indicated on the Drawings.
	b. Where sizes are not indicated, they shall be sized in accordance with requirements of the National Electric Code (NEC).

	3. Switch boxes shall be of the single, double, or triple-ganged type, approximately 4" high.
	4. Boxes for receptacle and telephone wall outlets shall be 4" square with a single gang-raised ring.
	5. Concrete boxes shall be 2½” minimum depth, with extension rings:
	a. Steel City Company's #52-C-50 (or approved equal), size 2¼” x 3¾” extension rings are required in concrete block construction.



	2.8 PANELBOARDS AND CIRCUIT BREAKERS
	A. Lighting and appliance branch circuit panelboards shall be the circuit-breaker type in accordance with NEMA PB 1, with required one-pole, two-pole branches of rating as shown on the Drawings.  Circuit breakers shall be bolted to the bus.  Plug-in c...
	B. Multipole circuit breakers shall be the common-trip type with a single handle.  Molded case circuit breakers shall be bolt-on type conforming to UL 489.
	C. Single-Pole Circuit Breakers:
	1. All single-pole circuit breakers shall be either ambient or case-compensated (calibrated to 40 C), thermal-magnetic, molded case-type breakers.
	2. Twin, tandem and half-sized, single-pole breakers are not acceptable.
	3. All multiple breakers calibrated to 40 C.

	D. Identification:
	1. Circuit breakers shall provide for identification of the circuit controlled.
	2. Panelboard shall include a directory holder with a neatly typed directory card properly identifying each circuit and covered with a clear plastic or glass protective plate.

	E. Panelboard Enclosure:
	1. Panelboard enclosures shall be NEMA 250, Type 1, in accordance with NEMA PB 1. Enclosure fronts shall have latchable hinged doors.
	2. Shall comply with the applicable provisions of the National Electrical Code.
	3. Shall be furnished with a baked, light-gray enamel or lacquer finish over a suitable prime coat.
	4. Enclosure and cover or trim shall be designed for mounting.


	2.9 DRY-TYPE DISTRIBUTION TRANSFORMERS
	A. General purpose dry-type transformers with windings 600 volts or less shall be two-winding, 60 hertz, self-cooled in accordance with UL 506. Windings shall have a minimum of two 2-1/2-percent taps above and below nominal voltage.


	PART 3 EXECUTION
	3.1 CUTTING AND PATCHING
	A. General:
	1. The General Contractor will form in new construction for Electrical Contractor, but the Electrical Contractor, in coordination with the General Contractor, shall be responsible for locating the openings.
	2. All necessary cutting and patching of walls, floors, partitions, ceilings, etc., as required for the proper installation of the work under these contracts shall be done at the Contractor's expense in a neat, careful and workmanlike manner, and as...
	3. All drilling and patching for expansion bolts, hangers and other supports shall be done subject to the approval of the Engineer.


	3.2 POWER SOURCE
	A. General:
	1. Electric power shall be provided as shown on the Drawings.
	2. It shall be the electrical contractor's responsibility to verify and coordinate installation requirements with the electric utility company.


	3.3 SECONDARY SERVICE AND EQUIPMENT
	A. The Contractor shall furnish and install the complete secondary electrical service and equipment including service entrance conductors, conduit, main service disconnect and other equipment in accordance with the diagrams and schedules on the Drawin...

	3.4 GROUNDING
	A. General:
	1. The conduit systems, neutral conductor of the wiring system and all electrical equipment shall be grounded in accordance with the requirements of the National Electrical Code.
	2. The ground connection for the building conduit system shall be made at the service equipment.
	3. A grounding conductor shall be installed from the main ground bus to the cold water service as shown on the Drawings, with ground jumper to be installed around all insulating unions and other interruptions in grounding path continuity.
	4. Equipment ground conductors and conduit grounding jumpers shall be clamped or lugged to the building conduit system.


	3.5 CONDUITS, RACEWAYS AND FITTINGS
	A. Conduit runs between outlet and outlet, between fitting and fitting, or between outlet and fitting shall contain not more than the equivalent of three 90-degree bends, including those bends located immediately at the outlet or fitting.
	B. Crushed or deformed conduit shall not be installed.  Trapped conduit runs shall be avoided where possible.  Care shall be taken to prevent the lodgment of foreign material in the conduit, boxes, fittings, and equipment during the course of construc...
	C. Rigid Steel Conduit
	1. Field-made bends and offsets shall be made with approved hickey or conduit bending machine.  Conduit elbows larger than 2-1/2 inches shall be long radius.
	2. Conduit stubbed-up through concrete floors for connections to free-standing equipment with the exception of motor-control centers, cubicles, and other such items of equipment, shall be provided with a flush coupling when the floor slab is of suffic...

	D. Electrical Metallic Tubing (EMT)
	1. EMT shall be grounded in accordance with NFPA 70, using pressure grounding connectors especially designed for EMT.

	E. Flexible Metallic Conduit
	1. Flexible metallic conduit shall be used to connect recessed fixtures from outlet boxes in ceilings, transformers, and other approved assemblies.
	2. Bonding wires shall be used in flexible conduit as specified in NFPA 70, for all circuits.  Flexible conduit shall not be considered a ground conductor.
	3. Electrical connections to vibration-isolated equipment shall be made with flexible metallic conduit.
	4. Liquidtight flexible metallic conduit shall be used in wet and oily locations and to complete the connection to motor-driven equipment.

	F. Intermediate Conduit
	1. Field-made bends and offsets shall be made with approved hickey or conduit bending machine.  Intermediate metal conduit shall be used only for indoor installations.

	G. Rigid Nonmetallic Conduit
	1. Rigid PVC conduit shall be direct buried.
	2. A green insulated copper-grounding conductor shall be in conduit with conductors and shall be solidly connected to ground at each end.  Grounding wires shall be sized in accordance with NFPA 70.


	3.6 WIRING
	A. All wiring shall be installed in conduit unless otherwise specified or shown.
	B. Feeder and branch circuit conductors shall be color coded as indicated on the Drawings.
	C. Conductors up to and including AWG No. 2 shall be manufactured with colored insulating materials.  Conductors larger than AWG No. 2 shall have ends identified with color plastic tape in outlet, pull, or junction boxes.
	D. Splices shall be in accordance with the NFPA 70.  Conductor identification shall be provided within each enclosure where a tap, splice, or termination is made and at the equipment terminal of each conductor.  Terminal and conductor identification s...
	1. Conductors shall be continuous from outlet and no splices shall be made except in outlet or junction boxes.
	2. Junction boxes may be utilized where required.
	a. Splices on all conductors No.8 and smaller shall be made with insulated, copper sleeve, pressure connectors.
	b. Splices up to three No. 12 AWG or two No. 10 AWG may be made utilizing Type R insulated Scotchlok (or equal) wire connector.
	c. Splices on conductors No. 6 or larger shall be made with bronze, split, solderless connectors of the proper size and insulated with two layers of rubber or plastic tape to provide insulation equivalent to that of the conductors spliced.

	3. Split bolts may also be insulated with proper size snap-on bakelite covers.
	4. Plastic tape shall be 8.5 mil., all-weather, flame-retardant vinyl plastic tape, UL approved.

	E. Where several feeders pass through a common pull box, the feeders shall be tagged to clearly indicate the electrical characteristics, circuit number, and panel designation.

	3.7 SAFETY SWITCHES
	A. Switches shall be securely fastened to the supporting structure, utilizing a minimum of four ¼-inch bolts.  Sheet metal screws and small machine screws shall not be used for mounting.  Switches shall not be mounted in an inaccessible location or wh...
	B. Mounting height shall be 5 feet above floor level, when possible.

	3.8 WIRING DEVICES
	A. All devices shall be attached to the outlet box and shall not depend upon the cover plate for support.
	B. Wall Switches and Receptacles
	1. Wall switches and receptacles shall be so installed that when device plates are applied, the plates will be aligned vertically to within 1/16 inch.
	2. Ground terminal of each flush-mounted receptacle shall be bonded to the outlet box with an approved green bonding jumper when used with dry wall type construction.

	C. Device Plates
	1. Device plates for switches that are not within sight of the loads controlled shall be suitably engraved with a description of the loads.
	2. Device plates and receptacle cover plates for receptacles other than 125-volt, single-phase, duplex, convenience outlets shall be suitably marked, showing the circuit number, voltage, frequency, phasing, and amperage available at the receptacle.  R...


	3.9 BOXES AND FITTINGS
	A. Pull boxes shall be furnished and installed where necessary in the conduit system to facilitate conductor installation.  Conduit runs longer than 100 feet or with more than three right-angle bends shall have a pull box installed at a convenient int...
	B. Boxes and enclosures shall be securely mounted to the building structure with supporting facilities independent of the conduit entering or leaving the boxes.
	C. Mounting height of wall-mounted outlet and switch boxes, measured between the bottom of the box and the finished floor, shall be in accordance with ANSI/ICC A117.1 and as specified on the plans.

	3.10 PANELBOARDS
	A. Panelboards shall be securely mounted so that the top operating handle does not exceed 72-inches above the finished floor.  No equipment shall be mounted within 48 inches of the front of the panel. Directory card information shall be complete and l...

	3.11 IDENTIFICATION PLATES AND WARNINGS
	A. Identification plates shall be furnished for lighting and power panelboards, motor control centers, all line voltage heating and ventilating control panels, fire detector and sprinkler alarms, door bells, pilot lights, disconnect switches, manual s...
	B. Identification plates shall be furnished for all line voltage enclosed circuit breakers, identifying the equipment served, voltage, phase(s) and power source.  Circuits 480 volts and above shall have conspicuously located warning signs in accordanc...

	3.12 PAINTING
	A. Exposed conduit, supports, fittings, cabinets, pull boxes, and racks shall be thoroughly cleaned and painted.

	3.13 FIELD TESTING
	A. After the installation is complete wire and cable shall be given a continuity and insulation resistance test.
	B. Insulation resistance test shall be with a 250 or 500 or 1000-volt insulation test set, as required. Readings shall be recorded after a minimum of 3 minutes and until the reading is constant for 1 minute. Resistance between phase conductors and gro...
	C. Phase-rotation tests shall be conducted on three-phase circuits using a phase-rotation indicating instrument.
	D. Phase rotation of electrical connections to connected equipment shall be A, B, C left to right, or top to bottom facing the equipment.
	E. Transformers shall be given an insulation resistance test.  Resistance between each phase and ground shall be not less than 25 megohms.
	F. Final acceptance will depend upon the satisfactory performance of the equipment under test.  No conductor or circuit shall be energized until the installation has been approved by the Engineer.  Final test data shall be provided to the Engineer.  D...



	31 05 19.16 Polyethylene Geomembrane Liner 1-15-18
	PART 1 GENERAL
	1.1 SUMMARY
	A. Specifications and guidelines for manufacturing and installing geomembrane liners.
	B. Related Sections:
	1. 31 10 00 Site Clearing


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. Polyethylene Geomembrane Liner:
	1. Basis of Measurement: Square Feet.
	2. Basis of Payment: Includes furnishing all polyethylene geomembrane liner material and installation equipment, installation of liner material, and testing of material and welds as called for in this specification. Square footage calculation is based...


	1.3 REFERENCE
	A. American Society for Testing and Materials (ASTM)
	1. ASTM D1004 - Test Method for Initial Tear Resistance of Plastic Film and Sheeting.
	2. ASTM D1238 - Standard Test Method for Flow Rates of Thermoplastics by Extrusion Plastometer.
	3. ASTM D1505 - Test Method for Density of Plastics by the Density-Gradient Technique.
	4. ASTM D1603 - Test Method for Carbon Black in Olefin Plastics.
	5. ASTM D3895 - Standard Test Method for Oxidative-Induction Time of Polyolefins by Differential Scanning Calorimetry.
	6. ASTM D4833 - Standard Test Method for Index Puncture Resistance of Geotextiles, Geomembranes, and Related Products.
	7. ASTM D5199 - Standard Test Method for Measuring Nominal Thickness of Geotextiles and Geomembranes.
	8. ASTM D5397 - Standard Test Method for Evaluation of Stress Crack Resistance of Polyolefin Geomembranes Using Notched Constant Tensile Load Test.
	9. ASTM D5596 - Standard Test Method for Microscopic Evaluation of the Dispersion of Carbon Black in Polyolefin Geosynthetics.
	10. ASTM D5994 - Standard Test Method for Measuring Core Thickness of Textured Geomembranes.
	11. ASTM D6392 - Standard Test Method for Determining the Integrity of Nonreinforced Geomembrane Seams Produced Using Thermo-Fusion Methods.
	12. ASTM D6693 - Standard Test Method for Determining Tensile Properties of Nonreinforced Polyethylene and Nonreinforced Flexible Polypropylene Geomembranes.

	B. Geosynthetic Research Institute (GRI)
	1. GRI GM 13 Test Properties - Testing Frequency and Recommended Warranty for High Density Polyethylene (HDPE) Smooth and Textured Geomembranes.
	2. GRI GM 17 Test Properties - Testing Frequency and Recommended Warranty for Linear Low Density Polyethylene (LLDPE) Smooth and Textured Geomembranes.


	1.4 DEFINITIONS
	A. Lot - A quantity of resin (usually the capacity of one rail car) used in the manufacture of geomembranes.  Finished roll will be identified by a roll number traceable to the resin lot used.
	B. Construction Quality Assurance Consultant (Consultant) - Party, independent from Manufacturer and Contractor that is responsible for observing and documenting activities related to quality assurance during the lining system construction.
	C. Engineer - The individual or firm responsible for the design and preparation of the project’s Contract Drawings and Specifications.
	D. Geomembrane Manufacturer (Manufacturer) - The party responsible for manufacturing the geomembrane rolls.
	E. Geosynthetic Quality Assurance Laboratory (Testing Laboratory) - Party, independent from the Owner, Manufacturer and Installer, responsible for conducting laboratory tests on samples of geosynthetics obtained at the site or during manufacturing, us...
	F. Installer - Party responsible for field handling, transporting, storing, deploying, seaming and testing of the geomembrane seams.  For the sake of the present Contract Documents, reference to Installer throughout this specification shall be underst...
	G. Panel - Unit area of a geomembrane that will be seamed in the field that is larger than 100 ft2.
	H. Patch - Unit area of a geomembrane that will be seamed in the field that is less than 100 ft2.
	I. Subgrade Surface - Soil layer surface that immediately underlies the geosynthetic material(s).

	1.5 SUBMITTALS POST-AWARD
	A. Furnish the following product data, in writing, to Engineer prior to installation of the geomembrane material:
	1. Resin Data shall include the following:
	a. Certification stating that the resin meets the specification requirements (see Section 1.09).

	2. Geomembrane Roll:
	a. Statement certifying no recycled polymer and no more than 10% rework of the same type of material is added to the resin (product run may be recycled).


	B. The Contractor shall furnish the following information to the Engineer prior to installation:
	1. Installation layout drawings:
	a. Must show proposed panel layout including field seams and details.
	b. Must be approved prior to installing the geomembrane
	1) Approved drawings will be for concept only and actual panel placement will be determined by site conditions.


	2. Installer’s Geosynthetic Field Installation Quality Assurance Plan.

	C. The Contractor will submit the following to the Engineer upon completion of installation:
	1. Certificate stating the geomembrane has been installed in accordance with the Contract Documents.
	2. Material and installation warranties.
	3. As-built drawings showing actual geomembrane placement and seams including typical anchor trench detail.


	1.6 QUALITY ASSURANCE
	A. The Owner may engage and pay for the services of a Geosynthetic Quality Assurance Consultant and Laboratory to monitor geomembrane installation.
	B. Manufacturing Quality Control Sampling:
	1. Sampling shall be in accordance with the specific test methods listed in Tables 1.1 and 1.2.  If no sampling protocol is stipulated in the particular test method, then test specimens shall be taken evenly spaced across the entire roll width.
	2. The number of tests shall be in accordance with the appropriate test methods listed in Tables 1.1 and 1.2.
	3. The average of the test results should be calculated per the particular standard cited and compared to the minimum value listed in these tables, hence the values listed are the minimum average values.

	C. Manufacturing Quality Control Retest and Rejection:
	1. If the results of any test do not conform to the requirements of this specification, retesting to determine conformance or rejection should be done in accordance with the manufacturing protocol as set forth in the manufacturer's quality manual.


	1.7 QUALIFICATIONS
	A. Manufacturer:
	1. Manufacturer shall have manufactured a minimum of 5,000,000 square feet of polyethylene geomembrane during the last year.

	B. Installer:
	1. Installer shall have worked in a similar capacity on at least three (3) projects similar in complexity to the project described in the Contract Documents.
	2. The Installation Supervisor shall have worked in a similar capacity on projects similar in size and complexity to the project described in the Contract Documents within the past three (3) years.
	3. The Installer shall provide a minimum of one Master Seamer for work on the project.
	a. Must have completed a minimum of 500,000 square feet of geomembrane seaming work using the type of seaming apparatus proposed for the use on this Project.



	1.8 MATERIAL LABELING, DELIVERY, STORAGE AND HANDLING
	A. Labeling - Each roll of geomembrane delivered to the site shall be labeled by the Manufacturer.  The label will identify:
	1. Manufacturer’s name.
	2. Product identification.
	3. Thickness.
	4. Length.
	5. Width.
	6. Roll number.

	B. Packaging - The geomembrane shall be rolled onto a substantial core or core segments and held firm by dedicated straps/slings, or other suitable means.
	C. Delivery - Rolls of liner will be prepared to ship by appropriate means to prevent damage to the material and to facilitate off-loading.
	D. Storage - The on-site storage location for geomembrane material, provided by the Contractor to protect the geomembrane from punctures, abrasions and excessive dirt and moisture for should have the following characteristics:
	1. Level (no wooden pallets).
	2. Smooth and dry.
	3. Protected from theft and vandalism.
	4. Adjacent to the area being lined.

	E. HDPE rolls are to be unloaded under the supervision of the liner installer using straps or other devices that will prevent damage to the liner material.
	F. Rolls should be stored on subgrade that is clean, dry, and well compacted. HDPE materials shall be stacked not more than three rolls high.
	G. If any material damage is noted during unloading, the damaged areas are to be marked with a permanent marker, and a notation made as to the roll number, location of damage, and type of damage. Recording of minor damage to the outer wraps of liner m...
	H. Handling - Materials are to be handled so as to prevent damage.

	1.9 WARRANTY
	A. Material shall be warranted for a period of 1 year from the date of geomembrane installation.
	B. Installation shall be warranted against defects in workmanship for a period of 1 year from the date of geomembrane completion.


	PART 2 PRODUCTS
	2.1 GEOMEMBRANE
	A. Manufacturer:
	1. Geomembrane shall be manufactured by the following:
	a. GSE Lining Technology, Inc.; or
	b. Approved equal.


	B. Material shall be smooth or textured polyethylene geomembrane as shown on the Drawings.  Smooth liner shall be installed at the bottom of the pond and textured liner on the walls of the pond with textured side facing up.
	C. Resin:
	1. Resin shall be new, first quality, compounded and manufactured specifically for producing geomembrane.
	2. Natural resin (without carbon black) shall meet the following minimum requirements:

	D. Geomembrane Rolls:
	1. Do not exceed a combined maximum total of 1 percent by weight of additives other than carbon black.
	2. Geomembrane shall be free of holes, pinholes as verified by on-line electrical detection, bubbles, blisters, excessive contamination by foreign matter, and nicks and cuts on roll edges.
	3. Geomembrane material is to be supplied in roll form. Each roll is to be identified with labels indicating roll number, thickness, length, width and manufacturer.
	4. All liner sheets produced at the factory shall be inspected prior to shipment for compliance with the physical property requirements listed in section 1.09, B, and be tested by an acceptable method of inspecting for pinholes.  If pinholes are locat...

	E. Smooth surfaced geomembrane shall meet the requirements shown in the following table for the following material:
	1. Table 1.1 for black HDPE, Product Code HDE 060A000, or approved equal, with thickness (minimum average) mil (mm) of 60 (1.50), and lowest individual reading (-10%) of 54 (1.40), and all other related characteristics as identified in the table under...

	F. Textured geomembrane shall meet the requirements shown in the following table for the following material:
	1. Table 1.2 for black coextruded textured HDPE, Product Code HDT 060G000, or approved equal, with thickness (minimum average) mil (mm) of 57 (1.45), and lowest individual reading (-10%) of 51 (1.30), and all other related characteristics as identifie...

	G. Extrudate Rod or Bead:
	1. Extrudate material shall be made from same type resin as the geomembrane.
	2. Additives shall be thoroughly dispersed.
	3. Materials shall be free of contamination by moisture or foreign matter.


	2.2 EQUIPMENT
	A. Welding equipment and accessories shall meet the following requirements:
	1. Gauges showing temperatures in apparatus (extrusion welder) or wedge (wedge welder) shall be present.
	2. An adequate number of welding apparatuses shall be available to avoid delaying work.
	3. Power source must be capable of providing constant voltage under combined line load.



	Property
	Test Method

	PART 3 EXECUTION
	3.1 GENERAL
	A. Section 01 00 00 - Quality Requirements:  Examination of existing conditions before starting work.
	B. Installer:
	1. Installation shall be performed by one of the following installation companies:
	a. GSE Lining Technology, Inc.
	b. Approved equal.



	3.2 DEPLOYMENT
	A. Assign each panel a simple and logical identifying code.  The coding system shall be subject to approval and shall be determined at the job site.
	B. If a Liner Installation Plan has been submitted, the geomembrane shall be installed in accordance with said Plan. The panel layout may be adjusted in the field if required by site conditions. Panels are to be identified with a Panel Number that all...
	C. Prior to placement of any liner materials, the subgrade is to be inspected and approved by the Engineer. Any areas found to be unacceptable are to be corrected prior to placement of liner material. Documentation of this inspection is to be provided...
	D. Visually inspect the geomembrane during deployment for imperfections and mark faulty or suspect areas.
	E. Materials will not be deployed when moisture, high winds, or other adverse weather conditions are expected.
	F. Deployment of geomembrane panels shall be performed in a manner that will comply with the following guidelines:
	1. HDPE materials are to be deployed using methods that will not crimp, bend, or otherwise damage the material, nor damage the underlying surface. Unless otherwise approved, HDPE materials are to be deployed using a "spreader bar" manufactured especia...
	2. Place ballast (commonly sandbags) on geomembrane which will not damage geomembrane to prevent wind uplift.
	3. Personnel walking on geomembrane shall not engage in activities or wear shoes that could damage it.  Smoking will not be permitted on the geomembrane.
	4. No motorized equipment will be allowed to operate directly over the geomembrane material. Portable equipment (portable generators, compressors, etc.) will be mounted on rubber tires (less than 6 psi) or placed on a sacrificial sheet of material.
	5. Protect geomembrane in areas of heavy traffic by placing protective cover over the geomembrane.

	G. The liner panels shall be oriented at right angles to the toe of the berm (downslope) where possible. Except for roll end (butt) seams, horizontal seams are not allowed on slopes steeper than 8:1. Transition seams between vertical slope panels and ...
	H. HDPE liner materials are to be deployed in a manner that minimizes wrinkling, but allows for sufficient material slack to properly conform to the subgrade and allow for thermal expansion and contraction of the material. Ambient weather conditions a...
	I. When HDPE materials are deployed at temperatures greater than 80  F and in direct sunlight, the material will be allowed to stabilize overnight before the anchor trenches are backfilled. Stabilizing is accomplished using the following techniques:
	1. Leave sufficient excess liner material on the outboard side of the anchor trench to allow for anticipated liner shrinkage.
	2. Temporarily weight the liner in the anchor trench using sandbags.
	3. Place sufficient sandbags at the toe of the slope to allow the liner to pull the excess material from the anchor trench as it shrinks. The number and placement of sandbags will vary according to the pond design and expected weather conditions.
	4. Inspect the liner material while the material is still cool the following morning. If sufficient liner shrinkage has occurred, the anchor trench is to be backfilled.


	3.3 FIELD SEAMING
	A. Seams shall meet the following requirements:
	1. To the maximum extent possible, orient seams parallel to line of slope, i.e., down and not across slope.
	2. Minimize number of field seams in corners, odd-shaped geometric locations and outside corners.
	3. Slope seams (panels) shall extend a minimum of five-feet beyond the grade break into the flat area.
	4. Use a sequential seam numbering system compatible with panel numbering system that is agreeable to the Engineer and Installer.
	5. Align seam overlaps consistent with the requirements of the welding equipment being used. Unless otherwise specified below, a minimum 6-inch overlap is required.

	B. During Welding Operations:
	1. Provide at least one Master Seamer who shall provide direct supervision over other welders as necessary.

	C. Extrusion Welding:
	1. Extrusion welding is to be used for detail work, repairs, and in other areas where wedge welding cannot be used.
	2. The extrusion welder shall be purged prior to beginning a seam until all potentially heat-degraded extrudate has been removed from the barrel.
	3. Areas to be extrusion welded are to be clean and dry. Surface oxidation is to be removed by grinding. Grinding is to be done not more than one hour prior to the time the extrusion weld is made, using the procedures listed below:
	a. The grinding shall not extend more than ¼ inch beyond the limit of the extrudate after seam completion.
	b. Grinding shall be performed preferentially in a perpendicular path across the seam.
	c. The depth of grinding shall be less than 10 percent of the sheet thickness.
	d. All shavings produced from grinding shall be removed from the seaming area prior to welding.

	4. Where patches are required, the patches are to be round or oval in shape, and are to overlap the damaged area by a minimum or 4" on all sides. Patches are to be heat sealed to the main liner prior to extrusion welding to prevent the edge of the pat...
	5. Extrusion welds are to be tested by use of a vacuum box.

	D. Hot Wedge Welding:
	1. After allowing the liner temperature to stabilize, overlap adjacent panels a minimum of 4". Remove any excessive wrinkles prior to seaming.
	2. Field seams are to be made using the dual-hot-wedge welding method whenever possible.
	3. The area to be seamed is to be clean and dry. If required, a protective layer is to be placed under the seam to prevent dust or moisture from entering the seam area, and/or the liner material in the seam area is to be wiped with a clean rag.
	4. Welding apparatus shall be a self-propelled device equipped with an electronic controller which displays applicable temperatures.
	5. At the start of each seam, the machine operator is to mark the date, time, machine number, machine temperature, machine speed, and operator initials on the lining material with a permanent marker. This information is to be recorded in the project log.
	6. The machine operator is responsible for ensuring that the area to be seamed is clean and dry. If any questionable seam areas are noted, the operator is to mark these areas for later inspection and testing.
	7. The machine operator is to read the machine temperature at intervals of approximately 100'. This procedure will ensure that seams are made at the proper temperature. If an excessively high or low temperature reading is noted, the operator is to sto...

	E. Trial Welds:
	1. Prior to seaming any materials, perform trial welds on geomembrane samples to verify welding equipment is operating properly.
	2. Make trial welds under the same surface and environmental conditions as the production welds, i.e., in contact with subgrade and similar ambient temperature.
	3. Trial seams are to be conducted immediately prior to the start of any welding period, if the welding equipment has been shut down for a period of more than (10) minutes, at mid shift, and if a substantial change in weather conditions occurs. A tria...
	4. Cut four, one-inch wide by six-inch long test strips from the trial weld.
	5. Quantitatively test specimens for peel adhesion, and then for shear strength.
	6. At least (3) peel and (3) shear tests are to be conducted on each trial seam. Trial weld specimens shall pass when the results shown in Tables 2.1 and 2.2 are achieved in both peel and shear test.
	a. The break, when peel testing, occurs in the liner material itself, not through peel separation (FTB).
	b. The break is ductile.

	7. Upon completion of a successful test, the date, time, seamer name, wedge welding machine number, machine temperature setting, machine speed setting, and test results are to be recorded in the Trial Seam Log. No seaming is to be done until a success...
	8. If a trial seam fails the test, the entire process will be repeated. If the same welding machine and seamer fail the testing a second time, the welding machine and the seamer will not be used for seaming until the deficiencies are corrected and two...
	9. No welding equipment or welder shall be allowed to perform production welds until equipment and welders have successfully completed and recorded trial weld.

	F. Seaming shall not proceed when ambient air temperature or adverse weather conditions jeopardize the integrity of the liner installation. Installer shall demonstrate that acceptable seaming can be performed by completing acceptable trial welds.
	G. Defects and Repairs
	1. Examine all seams and non-seam areas of the geomembrane for defects, holes, blisters, undispersed raw materials, and any sign of contamination by foreign matter.
	2. Repair and non-destructively test each suspect location in both seam and non-seam areas.  Do not cover geomembrane at locations that have been repaired until test results with passing values are available.


	3.4 FIELD QUALITY ASSURANCE
	A. Manufacturer and Installer shall participate in and conform to all terms and requirements of the Owner’s quality assurance program. Contractor shall be responsible for assuring this participation.
	B. Quality assurance requirements are as specified in this Section and in the Field Installation Quality Assurance Manual if it is included in the contract.
	C. Field Testing:
	1. Non-destructive testing may be carried out as the seaming progresses or at completion of all field seaming.
	a. Vacuum Testing.
	1) Shall be performed in accordance with ASTM D5641, Standard Practice for Geomembrane Seam Evaluation by Vacuum Chamber.

	b. Air Pressure Testing.
	1) Shall be performed in accordance with ASTM D5820, Standard Practice for Pressurized Air Channel Evaluation of Dual Seamed Geomembranes.

	c. Other approved methods.

	2. Destructive Testing (performed by Installer).
	a. Location and Frequency of Testing.
	1) Collect destructive test samples at a frequency of one per every 500 linear feet of seam length.
	2) Test locations will be determined after seaming.
	3) Exercise Method of Attributes as described by GRI GM-14 (Geosynthetic Research Institute, www.geosynthetic-institute.org) to minimize test samples taken.

	b. Sampling Procedures are performed as follows:
	1) Installer shall cut samples at locations designated by the Engineer as the seaming progresses in order to obtain field laboratory test results before the geomembrane is covered.
	2) Installer will number each sample, and the location will be noted on the installation as-built.
	3) Samples shall be twelve (12) inches wide by minimal length with the seam centered lengthwise.
	4) Cut a 2-inch wide strip from each end of the sample for field-testing.
	5) Cut the remaining sample into two parts for distribution as follows:
	a) One portion for Installer, 12-inches by 12 inches.
	b) One portion for the Third Party laboratory, 12-inches by 18-inches.
	c) Additional samples may be archived if required.

	6) Destructive testing shall be performed in accordance with ASTM D6392, Standard Test Method for Determining the Integrity of Non-Reinforced Geomembrane Seams Produced Using Thermo-Fusion Methods.
	7) Installer shall repair all holes in the geomembrane resulting from destructive sampling.
	8) Repair and test the continuity of the repair in accordance with these Specifications.


	3. Failed Seam Procedures.
	a. If the seam fails, Installer shall follow one of two options:
	1) Reconstruct the seam between any two passed test locations.
	2) Trace the weld to intermediate location at least 10 feet minimum or where the seam ends in both directions from the location of the failed test.

	b. The next seam welded using the same welding device is required to obtain an additional sample, i.e., if one side of the seam is less than 10 feet long.
	c. If sample passes, then the seam shall be reconstructed or capped between the test sample locations.
	d. If any sample fails, the process shall be repeated to establish the zone in which the seam shall be reconstructed.



	3.5 REPAIR PROCEDURES
	A. Remove damaged geomembrane and replace with acceptable geomembrane materials if damage cannot be satisfactorily repaired.
	B. Repair any portion of unsatisfactory geomembrane or seam area failing a destructive or non-destructive test.
	C. Installer shall be responsible for repair of defective areas.
	D. Agreement upon the appropriate repair method shall be decided between Engineer and Installer by using one of the following repair methods:
	1. Patching - Used to repair large holes, tears, undispersed raw materials and contamination by foreign matter.
	2. Abrading and Re-welding - Used to repair short section of a seam.
	3. Spot Welding - Used to repair pinholes or other minor, localized flaws or where geomembrane thickness has been reduced.
	4. Capping - Used to repair long lengths of failed seams.
	5. Flap Welding - Used to extrusion weld the flap (excess outer portion) of a fusion weld in lieu of a full cap.
	6. Remove the unacceptable seam and replace with new material.

	E. The following procedures shall be observed when a repair method is used:
	1. All geomembrane surfaces shall be clean and dry at the time of repair.
	2. Surfaces of the polyethylene which are to be repaired by extrusion welds shall be lightly abraded to assure cleanliness.
	3. Extend patches or caps at least 6 inches for extrusion welds and 4 inches for wedge welds beyond the edge of the defect, and around all corners of patch material.

	F. Repair Verification:
	1. Number and log each patch repair (performed by Installer).
	2. Non-destructively test each repair using methods specified in this Specification.


	3.6 MEASUREMENT AND PAYMENT
	A. Payment for geomembrane installation will be as per contract unit price per square foot, as measured parallel to liner surface, including designed anchor trench material and is based upon net lined area.
	B. Net lined area is defined to be the true area of all surfaces to be lined plus designed burial in all anchor trenches, rubsheets, and sacrificial layers. Net lined area does not include overlap of liner material as specified, nor does it include an...
	C. Prices shall include full compensation for furnishing all labor, material, tools, equipment, and incidentals.
	D. Prices also include doing all the work involved in performing geomembrane installation completely as shown on the drawing, as specified herein, and as directed by the Engineer.
	Table 1.1: Minimum Values for Smooth Black-Surfaced HDPE Geomembranes
	Table 1.2: Minimum Values for Black-Surfaced Coextruded Textured HDPE Geomembranes




	31 10 00 Site Clearing
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Removing surface debris.
	2. Removing designated paving, curbs, and other obstructions.
	3. Removing designated trees, shrubs, and other plant life.
	4. Removing abandoned utilities.
	5. Excavating topsoil.

	B. Related Sections:
	1. Section 31 22 13 - Rough Grading.


	1.2 QUALITY ASSURANCE
	A. Perform Work in accordance with the most recent edition of the New Mexico Standard Specifications for Public Works Construction, with latest revisions.
	B. Perform Work in accordance with the most recent edition of the NMDOT Standard Specifications for Road and Bridge Construction, with latest revisions.
	C. Conform to applicable State of New Mexico code for environmental requirements, disposal of debris, burning debris on site, use of herbicides.


	PART 2 PRODUCTS
	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 00 00 - Quality Requirements:  Examination of existing conditions before starting work.
	B. Verify existing plant life designated to remain is tagged or identified.
	C. Identify waste area and/or salvage area for placing removed materials.

	3.2 PREPARATION
	A. Call New Mexico “One Call” at 811 and local utility companies at least three (3) days before performing Work.
	1. Request that underground utilities be located and marked within and surrounding construction areas.


	3.3 PROTECTION
	A. Locate, identify, and protect utilities indicated to remain, from damage.
	B. Protect trees, plant growth, and features designated to remain, as final landscaping.
	C. Protect benchmarks, survey control points, and existing structures from damage or displacement.

	3.4 CLEARING
	A. Clear areas required for access to site and execution of Work.
	B. Remove trees and shrubs within indicated areas. Remove stumps and surface rock.
	C. Clear undergrowth and deadwood, without disturbing subsoil.
	D. Apply herbicide to remaining stumps to inhibit growth.

	3.5 REMOVAL
	A. Remove debris, rock, and extracted plant life from site.
	B. Partially remove paving, curbs, and other obstructions as indicated on Drawings. Neatly saw cut edges at right angle to surface.
	C. Remove abandoned utilities as directed by Owner and/or Engineer. Indicate removal termination point for underground utilities on Record Documents.
	D. Continuously clean up and remove waste materials from site. Do not allow materials to accumulate on site.
	E. The Engineer will indicate to the Contractor which obstructions are to be removed, disposed of, or salvaged, and will require special documentation.
	F. All existing fences crossed by the Work, or are within the construction area, are to be removed and rebuilt to original condition or better.  Fence materials resulting from such removal are to be stored or disposed of as directed by the Engineer.  ...
	G. Do not burn or bury materials on site. Leave site in clean condition.

	3.6 TOPSOIL EXCAVATION
	A. Excavate topsoil from areas to be further excavated, relandscaped, or regraded, without mixing with foreign materials for use in finish grading.
	B. Do not excavate wet topsoil.
	C. Stockpile in area designated on site to depth not exceeding 8 feet and protect from erosion. Stockpile material on impervious material and cover over with same material, until disposal.
	D. Remove excess topsoil not intended for reuse, from site.
	E. All equipment shall be properly maintained and with proper safety devices.
	F. Contractor must maintain control of dust and minimize blowing debris.



	31 22 13 Rough Grading 1-15-18
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Excavating subsoil.
	2. Cutting, grading, filling, rough contouring, and compacting site for site structures and building pads.

	B. Related Sections:
	1. Section 31 10 00 - Site Clearing: Excavating topsoil.
	2. Section 31 23 17 - Trenching: Trenching and backfilling for utilities.
	1.
	3. Section 31 23 23 - Backfill: General building area backfilling.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. The following payment concepts only apply when a corresponding item is included in the Bid Schedule.  If no specific item is provided, then this work shall be considered incidental to those items which require grading.
	B. Topsoil Fill:
	1. Basis of Payment: Includes excavating existing soil, supplying soil materials, stockpiling, scarifying substrate surface, placing where required, and compacting.

	C. Subsoil Fill:
	1. Basis of Payment: Includes excavating existing subsoil, supplying subsoil materials, stockpiling, scarifying substrate surface, placing where required, and compacting.

	D. Structural Fill:
	1. Basis of Payment: Includes excavating existing subsoil, supplying structural fill materials, stockpiling, scarifying substrate surface, placing where required, and compacting.


	1.3 REFERENCES
	A.
	A. Geotechnical Report
	1. Souder Miller & Associates, “Dona Ana MDWCA Waste Water Treatment Plant, District 5 Improvements,” December 26, 2016

	B. American Association of State Highway and Transportation Officials (AASHTO):
	1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 10-lb Rammer and an 18-in. Drop.

	C. American Society for Testing and Materials International (ASTM):
	1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	2. ASTM D422 - Particle -Size Analysis of Soils.
	3. ASTM D653 - Terminology Relating to Soil, Rock, and Contained Fluids.
	4. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort 12,400 ft-lbf/ft3.
	5. ASTM D1140 - Amount of Material in Soils Finer than the No. 200 Sieve.
	6. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone Method.
	7. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort 56,000 ft-lbf/ft3.
	8. ASTM D1633 - Test Method for Compressive Strength of Molded Soil - Cement Cylinders.
	9. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	10. ASTM D2216 - Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass.
	11. ASTM D2419 - Standard Test Method for Sand Equivalent Value of Soils and Fine Aggregate.
	12. ASTM D2434 - Standard Test Method for Permeability of Granular Soils Constant Head.
	13. ASTM D2487 - Classifications of Soils for Engineering Purposes (Unified Soil Classification System).
	14. ASTM D2488 - Description and Identification of Soils (Visual-Manual Procedure).
	15. ASTM D2774 - Standard Practice for Underground Installation of Thermoplastic Pressure Piping.
	16. ASTM D2901 - Test Method for Cement Content of Freshly Mixed Soil Cement.
	17. ASTM D4253 - Standard Test Methods for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table.
	18. ASTM D4254 - Minimum Index Density and Unit Weight of Sols and Calculation of Relative Density.
	19. ASTM D4318 - Liquid Limit, Plastic Limit, and Plasticity Index of Soils.
	20. ASTM D4564 - Density of Soil in Place by the Sleeve Method.
	21. ASTM D4643 - Determination of Water (Moisture) Content of Soil by the Microwave Oven Heating.
	22. ASTM D4718 - Correction of Unit Weight and Water Content for Soils Containing Oversize Particles.
	23. ASTM D4832 - Compressive Strength of Controlled Low Strength Material.
	24. ASTM D4914 - Density of Soil and Rock in Place by the Sand Replacement Method in a Test Pit.
	25. ASTM D4959 - Determination of Water (Moisture) Content of Soil by Direct Heating.
	26. ASTM D5030 - Density of Soil and Rock in Place by the Water Replacement Method in a Test Pit.
	27. ASTM D5080 - Rapid Determination of Percent Compaction.
	28. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth).


	1.4 SUBMITTALS
	A. Section 01 00 00 - Submittal Procedures.
	B. Samples: Submit, in airtight containers, 10 lb sample of each type of fill to testing laboratory.
	C. Materials Source: Submit name of imported materials suppliers.
	D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

	1.5 CLOSEOUT SUBMITTALS
	A. Project Record Documents: Accurately record actual locations of utilities remaining by horizontal dimensions, elevations or inverts, and slope gradients.

	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with ASTM C136, ASTM D2419, and ASTM D2434.
	B. Perform Work in accordance with applicable New Mexico State Standards.


	PART 2 PRODUCTS
	2.1 MATERIALS

	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 00 00 - Quality Requirements:  Examination of existing conditions before starting work.
	B. Verify survey benchmark and intended elevations for the Work are as indicated on Drawings.

	3.2 PREPARATION
	A. Call New Mexico “One Call” at 811 and local utility companies at least three (3) days before performing Work.
	1. Request underground utilities to be located and marked within and surrounding construction areas.

	A.
	B. Identify required lines, levels, contours, and datum.
	C. Notify utility company to remove and relocate utilities.
	D. Protect remaining utilities from damage.
	E. Protect plant life, lawns, and other features remaining as portion of final landscaping.
	F. Protect benchmarks, survey control point, existing structures, fences, sidewalks, paving, and curbs from excavating equipment and vehicular traffic.

	3.3 SUBSOIL EXCAVATION
	A. Excavate subsoil from areas to be further excavated, relandscaped, or regraded.
	B. Do not excavate wet subsoil or excavate and process wet material to obtain optimum moisture content.
	C. When excavating through roots, perform Work by hand and cut roots with sharp axe.
	D. Remove excess subsoil not intended for reuse, from site.
	E. Benching Slopes: Horizontally bench existing slopes greater than 1: 4 to key placed fill material to slope to provide firm bearing.
	F. Stability: Replace damaged or displaced subsoil as specified for fill.
	G. Notify Owner of any utility damage at once so emergency measures can be taken.  The Contractor will pay for any required repairs.
	H. Intercept and divert surface drainage and precipitation away from excavation through use of dikes, curb walls, ditches, pipes, or other means.
	I. Remove and exclude water, including storm water, groundwater, irrigation water, and/or other waters, from all excavations. Dewatering wells, well-points, sump pumps, or other means shall be used to remove water and continuously maintain groundwater...
	J. Comply with New Mexico state standards and requirements for dewatering to any watercourse, prevention of stream degradation, and erosion and sediment control.
	K. Excavation below Fills and Embankments: The subgrade areas beneath embankments shall be excavated to remove not less than the top 1 foot of native material and, where such sub-grade is sloped, the native material shall be benched. After the require...
	L. Excavation under areas to be paved shall extend to the bottom of the sub-base. After the required excavation has been completed, the area shall be scarified a minimum of 12 inches below the subgrade surface and recompacted prior to the placement of...
	M. Material beyond prescribed lines which is loosened by the Contractor’s operations shall be removed, replaced and/or compacted, as directed by the Engineer, at no additional cost to the Owner.

	3.4 FILLING
	A. See Section 31 23 23 - Backfill.

	1.1
	3.5 DISPOSAL OF EXCAVATED MATERIALS
	A. Excess excavated material or excavated material not suitable for backfill may be disposed of on-site, provided that:
	1. The finished grade substantially conforms with the Drawings, or any deviation therefrom is approved by the Engineer.
	a. Blend with natural terrain.
	b. Minimum slope: 2%.
	c. Maximum slope: 4:1.

	2. All excess excavated material spread on the right-of-way is compacted to the same specifications as final backfill, as set for in Section 31 23 23 - Backfill and the Drawings, and
	3. All on-site disposal of material is approved by the Engineer.

	B. Do not dispose of waste material by dumping from tops of slopes.
	C. Do not dispose of excess material within 15 feet of any wash, drainage or waterway.

	3.6 TOLERANCES
	A. Section 01 00 00 - Quality Requirements: Tolerances.
	B. Top Surface of Subgrade: Plus or minus 1/10 foot from required elevation.

	3.7 FIELD QUALITY CONTROL
	A. Section 01 00 00 - Execution Requirements: Testing, adjusting, and balancing.
	B. Perform laboratory material tests in accordance with ASTM D1557, ASTM D698, AASHTO T180.
	C. Perform in place compaction tests in accordance with the following:
	1. Density Tests: ASTM D6938.
	2. Moisture Tests: ASTM D6938.

	D. When tests indicate Work does not meet specified requirements, remove Work, replace and retest.
	E. Compaction testing shall be done to the extent such that the Owner and Engineer can be reasonably assured that the backfill has been placed in accordance with the requirements of the Contract Documents or in accordance with the NMDOT Standard Speci...

	1.1
	3.8 SCHEDULES
	A. Structural Fill:
	1. Fill Type G or H: To subgrade elevation.
	2. Compact uniformly to minimum 95 percent of maximum density.

	B. Subsoil Fill:
	1. Fill Type G: To subgrade elevation.
	2. Compact uniformly to minimum 90 percent of maximum density.

	C. Topsoil Fill:
	1. Fill Type M or uniform mix of Types A - H: To subgrade elevation.
	2. Compact uniformly to minimum 90 percent of maximum density.




	31 23 17 Trenching 1-15-18
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Excavating trenches for utilities.
	2. Compacted fill from top of utility bedding to finished grade.
	3. Backfilling and compaction.

	B. Related Sections:
	1. Section 03 30 00 - Cast-in-Place Concrete: Concrete materials.
	2. Section 31 22 13 - Rough Grading: Topsoil and subsoil removal from site surface.
	1.
	3. Section 31 23 23 - Backfill: General backfilling.
	4. Section 33 11 00 - Water Utility Distribution Piping.
	5. Section 33 31 00 - Sanitary Sewer Systems.


	1.2 REFERENCES
	A. Geotechnical Report:
	1. Souder Miller & Associates, “Dona Ana MDWCA Waste Water Treatment Plant, District 5 Improvements,” December 26, 2016.

	B.  New Mexico Standard Specifications for Public Works Construction (NMSSPWC):
	1. NMSSPWC Sections 701, 801 & 802 “Trenching, Excavation and Backfill”.

	C. American Association of State Highway and Transportation Officials (AASHTO):
	1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 10-lb Rammer and an 18-in. Drop.

	D. American Society for Testing and Materials International (ASTM):
	1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	2. ASTM D422 - Particle -Size Analysis of Soils.
	3. ASTM D653 - Terminology Relating to Soil, Rock, and Contained Fluids.
	4. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3).
	5. ASTM D1140 - Amount of Material in Soils Finer than the No. 200 Sieve.
	6. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone Method.
	7. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (6,000 ft-lbf/ft3).
	8. ASTM D1633 - Test Method for Compressive Strength of Molded Soil - Cement Cylinders.
	9. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	10. ASTM D2216 - Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass.
	11. ASTM D2487 - Classifications of Soils for Engineering Purposes (Unified Soil Classification System).
	12. ASTM D2488 - Description and Identification of Soils (Visual-Manual Procedure).
	13. ASTM D2774 - Standard Practice for Underground Installation of Thermoplastic Pressure Piping.
	14. ASTM D2901 - Test Method for Cement Content of Freshly Mixed Soil Cement.
	15. ASTM D4253 - Standard Test Methods for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table.
	16. ASTM D4254 - Minimum Index Density and Unit Weight of Sols and Calculation of Relative Density.
	17. ASTM D4318 - Liquid Limit, Plastic Limit, and Plasticity Index of Soils.
	18. ASTM D4564 - Density of Soil in Place by the Sleeve Method.
	19. ASTM D4643 - Determination of Water (Moisture) Content of Soil by the Microwave Oven Heating.
	20. ASTM D4718 - Correction of Unit Weight and Water Content for Soils Containing Oversize Particles.
	21. ASTM D4832 - Compressive Strength of Controlled Low Strength Material.
	22. ASTM D4914 - Density of Soil and Rock in Place by the Sand Replacement Method in a Test Pit.
	23. ASTM D4959 - Determination of Water (Moisture) Content of Soil by Direct Heating.
	24. ASTM D5030 - Density of Soil and Rock in Place by the Water Replacement Method in a Test Pit.
	25. ASTM D5080 - Rapid Determination of Percent Compaction.
	26. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth).


	1.3 SUBMITTALS
	A. Section 01 00 00 - Submittal Procedures: Requirements for submittals.
	B. Materials Source: Submit name of imported fill materials suppliers.
	C. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

	1.4 QUALITY ASSURANCE
	A. Perform Work in accordance with applicable New Mexico state standards and specifications of the utility provider.
	B. Perform Work in accordance with applicable OSHA trench safety standards.

	1.5 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.

	1.6 COORDINATION
	A. Section 01 00 00 - Administrative Requirements: Coordination and project conditions.
	B. Verify Work associated with lower elevation utilities is complete before placing higher elevation utilities.


	PART 2 PRODUCTS
	2.1 FILL MATERIALS
	A. Pipe Bedding and Embedment: As specified in Section 31 23 23.
	B. Pipe Backfill: As specified in Section 31 23 23.
	C. Structural Fill: As specified in Section 31 23 23.
	D. Granular Fill: As specified in Section 31 23 23.
	E. Concrete: Structural concrete, as specified in Section 03 30 00, with minimum compressive strength of 4,000 psi. Concrete for thrust blocking with minimum compressive strength of 3,000 psi.


	PART 3 EXECUTION
	3.1 LINES AND GRADES
	A. Lay pipes to lines and grades indicated on Drawings.
	1. Engineer reserves right to make changes in lines, grades, and depths of utilities when changes are required for Project conditions.


	3.2 PREPARATION
	A. Call New Mexico “One Call” at 811 and local utilities not less than three working days before performing Work.
	1. Request underground utilities to be located and marked within and surrounding construction areas.

	B. Identify required lines, levels, contours, and datum locations.
	C. Protect plant life, lawns and other features remaining as portion of final landscaping.
	D. Protect benchmarks, existing structures, fences, sidewalks, paving, and curbs from excavating equipment and vehicular traffic.
	E. Maintain and protect above and below grade utilities indicated to remain.
	F. Establish temporary traffic control and detours when trenching is performed in public right-of-way. Relocate controls and reroute traffic as required during progress of Work.

	3.3 LINES, GRADES AND DIMENSIONS
	A. Excavate trench to lines and grades indicated on Drawings.
	1. Engineer reserves right to make changes in lines, grades, and depths of utilities when changes are required based on field conditions.
	2. Deviations from horizontal and vertical pipe line and grade by Contractor per Section 33 11 00 - Water Utility Distribution Piping.
	3. When bottom of trench is rocky, over-excavate and fill as specified in Section 31 23 23.

	B. Excavate trench to minimum width as indicated on Drawings.
	1. Cut trenches to width indicated on Drawings, providing at least 6 inches of clear space between the trench face and the outside diameter of the pipe.  The maximum permissible width of the trench shall be the outside diameter of the pipe (or distanc...
	2. Increase trench width as required to meet required clearances between pipe and trench wall, to avoid voids in the haunch areas of the pipe and to meet embedment compaction requirements or minimum soil cement slurry layer thickness.  Increased trenc...


	3.4 TRENCHING
	A. Excavate subsoil required for utilities.
	B. Remove lumped subsoil, boulders, and rock up to the size that would require special equipment beyond conventional machinery used for trenching, in which case the Engineer should be notified immediately.
	C. Allowable Open Trench:  Trenches may be opened in advance of pipe placement and backfill operations under the following conditions:
	1. In developed areas and along traveled roadways, no more than 100 feet of trench shall be opened in advance of pipe laying operations.  This distance may be reduced due to traffic control considerations.  Backfilling shall begin as soon as pipe is l...
	2. All trenches shall be fully backfilled at the end of each day or, in lieu thereof, shall be covered by traffic weight steel plates adequately braced and capable of supporting vehicular traffic in those locations where it is impractical to backfill ...
	3. Do not block vehicular traffic or impede access to homes or businesses.
	4. Protect open trench to protect the public, livestock, wildlife and the environment.
	5. Contractor is solely responsible for safety of all open trenches and bears sole liability for any incidents or accidents arising from open trenches.
	6. The Owner may further restrict the amount of open trench as needed due to safety, land use or environmental considerations.

	D. Intercept and divert surface drainage and precipitation away from excavation through use of dikes, curb walls, ditches, pipes, or other means.
	E. Dewater and maintain substantially dry subgrade during pipe installation.
	1. Remove groundwater by pumping to keep excavations dry.
	2. Comply with New Mexico state standards and requirements for dewatering to any watercourse, prevention of stream degradation, and erosion and sediment control.
	3. If a separate bid item is not included on the Bid Form for dewatering, the cost thereof will be considered incidental to the cost of trenching and utility installation.

	F. Excavate trenches to depth indicated on Drawings. Provide uniform and continuous bearing and support for bedding material and pipe.
	G. Do not interfere with 45 degree bearing splay of foundations.  Any excavation in this area shall be backfilled and compacted using the same materials and methods as structural fill for new buildings.  Refer to Section 31 23 23.
	H. Slope or shore trench as needed to meet safety requirements.  When sidewalls cannot be sloped, provide sheeting and shoring to protect excavation as specified in this section.
	I. When subsurface materials at bottom of trench are loose or soft, excavate to greater depth as directed by Engineer until suitable material is encountered.  Backfill and compact to reach specified or directed line and grade.  Refer to specifications...
	J. Cut out soft areas of subgrade not capable of compaction in place. Backfill and compact to specified or directed line and grade.  Refer to specifications for overexcavation backfill, as set forth in Section 31 23 23.
	K. Trim excavation. Hand trim for bell and spigot pipe joints. Remove loose matter.
	L. Correct over excavated areas with compacted backfill as specified for authorized excavation or replace with fill concrete as directed by Engineer.
	M. Remove excess subsoil not intended for reuse, from site.
	N. Protect open trench at all times to prevent danger to the public and to wildlife.  Any safety requirements imposed by agencies or entities with jurisdiction must be met.

	3.5 SPECIAL TRENCHING GUIDELINES FOR WORK IN NMDOT ROW
	A. The New Mexico Department of Game and Fish has issued the following guidelines which will apply to all work within NMDOT right-of-way, above and beyond all other requirements of this section.
	B. Open trenches and ditches can trap small mammals, amphibians and reptiles and can cause injury to large mammals. Periods of highest activity for many of these species include night time, summer months and wet weather. Loss of wildlife can be minimi...
	1. To minimize the amount of open trenches at any given time, keep trenching and backfilling crews close together.
	2. Trench during the cooler months (October - March). However, there may be exceptions (e.g., critical wintering areas) which need to be assessed on a site-specific basis.
	3. Avoid leaving trenches open overnight. Where trenches cannot be backfilled immediately, escape ramps should be constructed at least every 90 meters.  Escape ramps can be short lateral trenches sloping to the surface or wooden planks extending to th...


	3.6 SHEETING AND SHORING
	A. Sheet, shore, and brace excavations to prevent danger to persons, structures and adjacent properties and to prevent caving, erosion, and loss of surrounding subsoil.
	B. Support trenches more than 5 feet deep excavated through unstable, loose, or soft material. Provide sheeting, shoring, bracing, or other protection to maintain stability of excavation.
	C. Design sheeting and shoring to be removed at completion of excavation work. If the Engineer orders the sheeting to be left in place for the protection of the work, a payment will be allowed only for the actual cost of the timber left in place.
	D. Repair damage caused by failure of the sheeting, shoring, or bracing and for settlement of filled excavations or adjacent soil.
	E. Repair damage to new and existing Work from settlement, water or earth pressure or other causes resulting from inadequate sheeting, shoring, or bracing.

	3.7 BACKFILLING OF TRENCHES
	A. See Section 31 23 23 - Backfill, Articles 3.3 and 3.4 for general backfill requirements, as well as trench backfill and bedding requirements around pipelines.

	3.8 DISPOSAL OF EXCAVATED MATERIALS
	A. Excess excavated material or excavated material not suitable for backfill may be disposed of on-site, provided that:
	1. The finished grade substantially conforms with the Drawings, or any deviation therefrom is approved by the Engineer
	a. Blend with natural terrain.
	b. Minimum slope: 2%.
	c. Maximum slope: 4:1.

	2. All excess excavated material spread on the right-of-way is compacted to the same specifications as final backfill, as set forth in Section 31 23 23 - Backfill and the Drawings, and
	3. All on-site disposal of material is approved by the Engineer.

	B. Do not dispose of waste material by dumping from tops of slopes.
	C. Do not dispose of excess material within 15 feet of any wash, drainage or waterway.

	3.9 TOLERANCES
	A. Section 01 00 00 - Quality Requirements: Tolerances.
	B. Top Surface of Backfilling Under Paved Areas: Plus or minus 1 inch from required elevations.

	3.10 FIELD QUALITY CONTROL
	A. Section 01 00 00 - Execution Requirements: Testing, adjusting, and balancing.
	B. Determine compaction characteristics of materials in accordance with ASTM D698.
	C. Classify soils in accordance with ASTM D2487.
	D. Perform laboratory material tests in accordance with ASTM D1557.
	E. Refer to compaction testing requirements in Section 31 22 13 - Rough Grading and/or Section 31 23 23 - Backfill, Field Quality Control, as applicable.

	3.11 PROTECTION OF FINISHED WORK
	A. Section 01 00 00 - Execution Requirements: Protecting installed construction.
	B. Reshape and re-compact fills subjected to vehicular traffic during construction.



	31 23 23 Backfill
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Backfilling building perimeter to subgrade elevations.
	2. Backfilling site structures to subgrade elevations.
	3. Fill under slabs-on-grade.
	4. Fill under paving.
	5. Fill for over-excavation.
	6. Pipe bedding material.

	B. Related Sections:
	1. Section 03 30 00 - Cast-in-Place Concrete: Concrete materials.
	2. Section 31 22 13 - Rough Grading: Site filling.
	3. Section 31 23 17 - Trenching: Backfilling of utility trenches.
	4. Section 33 11 00 - Water Utility Distribution Piping.
	5. Section 33 31 00 - Sanitary Sewer Systems.


	1.2 REFERENCES
	A. Geotechnical Report
	1. Souder Miller & Associates, “Dona Ana MDWCA Waste Water Treatment Plant, District 5 Improvements,” December 26, 2016
	2.  Refer to geotechnical data regarding any issues not specifically addressed in these technical specifications.  In the event of any discrepancies or differences in requirements between the geotechnical report and the technical specifications, the m...

	B. New Mexico Standard Specifications for Public Works Construction (NMSSPWC):
	1. NMSSPWC Sections 701, 801 & 802 “Trenching, Excavation and Backfill”.

	C. American Association of State Highway and Transportation Officials (AASHTO):
	1. AASHTO T99 - Standard Method of Test for Moisture-Density Relations of Soils Using a 2.5-kg (5.5-lb) Rammer and a 3050mm (12-in.) Drop.
	2. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop.

	D. American Society for Testing and Materials International (ASTM):
	1. ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
	2. ASTM D422 - Particle -Size Analysis of Soils.
	3. ASTM D653 - Terminology Relating to Soil, Rock, and Contained Fluids.
	4. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)).
	5. ASTM D1140 - Amount of Material in Soils Finer than the No. 200 Sieve.
	6. ASTM D1556 - Standard Test Method for Density of Soil in Place by the Sand-Cone Method.
	7. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3, 2,700 kN-m/m3).
	8. ASTM D1633 - Test Method for Compressive Strength of Molded Soil - Cement Cylinders.
	9. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the Rubber Balloon Method.
	10. ASTM D2216 - Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass.
	11. ASTM D2487 - Classifications of Soils for Engineering Purposes (Unified Soil Classification System).
	12. ASTM D2488 - Description and Identification of Soils (Visual-Manual Procedure).
	13. ASTM D2774 - Standard Practice for Underground Installation of Thermoplastic Pressure Piping.
	14. ASTM D2901 - Test Method for Cement Content of Freshly Mixed Soil Cement.
	15. ASTM D4253 - Standard Test Methods for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table.
	16. ASTM D4254 - Minimum Index Density and Unit Weight of Sols and Calculation of Relative Density.
	17. ASTM D4318 - Liquid Limit, Plastic Limit, and Plasticity Index of Soils.
	18. ASTM D4564 - Density of Soil in Place by the Sleeve Method.
	19. ASTM D4643 - Determination of Water (Moisture) Content of Soil by the Microwave Oven Heating.
	20. ASTM D4718 - Correction of Unit Weight and Water Content for Soils Containing Oversize Particles.
	21. ASTM D4832 - Compressive Strength of Controlled Low Strength Material.
	22. ASTM D4914 - Density of Soil and Rock in Place by the Sand Replacement Method in a Test Pit.
	23. ASTM D4959 - Determination of Water (Moisture) Content of Soil by Direct Heating.
	24. ASTM D5030 - Density of Soil and Rock in Place by the Water Replacement Method in a Test Pit.
	25. ASTM D5080 - Rapid Determination of Percent Compaction.
	26. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth).


	1.3 DEFINITIONS
	A. Percentage Compaction:  Ratio, expressed as percentage, of actual density of material compared with maximum dry density based on Modified Proctor (ASTM D1557).
	B. Optimum Moisture Content:  Based on Modified Proctor (ASTM D1557).
	C. Unified Soil Classification System:  Based on ASTM D2487.

	1.4 SUBMITTALS
	A. Section 01 00 00 - Submittal Procedures.
	B. Submit samples and certified test documentation of all materials to be used.
	C. Materials Source: Submit name of imported fill materials suppliers.
	D. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.
	E. Submit field soil test on material in place as backfill and pipe bedding material.
	F. Submit construction drawings with compaction test locations marked and labeled with station, date, test number, depth of test below ground surface, and test result.


	PART 2 PRODUCTS
	2.1 FILL MATERIALS
	A. Suitable materials may be processed on-site, or may be imported. If imported materials are required to meet the quantity requirements of the project, it will be provided at no additional expense to the Owner, unless a unit price item is included fo...
	1. Type A (three-quarter inch minus aggregate backfill): Crushed rock or gravel, and sand with the gradation requirements below.
	No.200      0 – 12
	2. Type B (Class I crushed stone): Manufactured angular, crushed stone, crushed rock, or crushed slag with the following gradation requirements. The material shall have a minimum sand equivalent value of 75.
	3. Type C (sand backfill): Sand with 100 percent passing a 3/8-inch sieve, at least 90 percent passing a No. 4 sieve, and a sand equivalent value not less than 30.
	a. This material to be used only when approved by Engineer.

	4. Type D: (pipe bedding material): Crushed rock or gravel with 100 percent passing a 1/2-inch sieve and not more than 5 percent passing a No. 10 sieve and 1 to 2 percent passing a No. 200 sieve.
	5. Type E (pea gravel backfill): Crushed rock or gravel with 100 percent passing a 1/2-inch sieve and not more than 10 percent passing a No. 4 sieve.
	6. Type F (coarse drain rock): Crushed rock or gravel meeting the following gradation requirements:
	7. Type G (aggregate base, base course) as follows:
	8. Type H (graded drain rock): Drain rock shall be crushed rock or gravel, durable and free from slaking or decomposition under the action of alternate wetting or drying. The material shall be uniformly graded and shall meet the following gradation re...
	9. Type I Not Used
	10. Type J (cement-treated backfill): Material which consists of Type H material, or any mixture of Types B, C, G, and H materials which has been cement-treated so that the cement content of the material is not less than 5 percent by weight when teste...
	11. Type K (topsoil): Stockpiled topsoil material which has been obtained at the site by removing soil to a depth not exceeding 2 feet. Removal of the topsoil shall be done after the area has been stripped of vegetation and debris.
	12. Type L (controlled low strength material): Controlled low strength material, also referred to as ‘soil cement slurry’ or ‘flowable fill’ shall meet the following requirements:
	a. Slurry shall have a 7-day compressive strength of not less than 50 psi and not more than 150 psi. The compressive strength shall be determined in accordance with ASTM D4832.
	b. Typical cement content: 3 to 10 percent by dry weight of soil to obtain specified compressive strength.
	c. The water-cement ratio of the mix shall not exceed 3.5:1. The water content shall not exceed that required to provide a mix that will flow and can be pumped.
	d. The consistency of the slurry shall be such that the slurry flows easily into all openings between the pipe and the lower portion of the trench.

	13. Type M (aggregate sub-base, structural fill). Well-graded crushed rock or natural gravel meeting the following gradation requirements:

	B. Where these Specifications conflict with the requirements of any local agency having jurisdiction or with the requirements of a pipe material manufacturer, the Engineer shall be immediately notified. In case of conflict between types of pipe embedm...
	C. Fill and backfill types, including use of native soil, shall be used in accordance with the following provisions. Native soil used for fill and backfill must meet the requirements of the type of material specified below and as shown for the corresp...
	1. Embankment fills shall be constructed of Type M material, as defined herein, or other material approved by the Project Engineer.  Drainage structures embankments shall be backfilled with materials used in original construction.
	2. Pipe zone backfill shall consist of the following materials for each pipe material listed below.  All pipe bedding material shall receive prior approval by the Engineer before use.
	a. Concrete pipe, shall be provided Type A or B pipe bedding and embedment backfill material, or native material that meets the criteria described below, and is acceptable to the Engineer.
	b. Plastic pipe shall be provided Type D bedding and embedment zone material, or native material that meets the criteria described below, and is acceptable to the Engineer.
	1) In trenches where dewatering is required, the pipe bedding material and embankment backfill shall be Type A or B as directed by the Engineer.

	c. Excavated native material will be allowed, provided that it is free draining and contains no organic materials, no rocks larger than 1/2-inch, clods or frozen lumps. A proctor of this material shall be submitted to the Engineer for review and appro...

	3. Trench zone backfill for pipelines shall be any of Types A through H backfill materials or any mixture thereof.
	4. Final backfill material for pipelines under paved areas shall be Type G backfill material.
	5. Final backfill under areas not paved shall be the same material as that used for trench backfill, unless otherwise indicated.
	6. Trench backfill and final backfill for pipelines under structures shall be the same material as used in the pipe zone, except where concrete encasement is required by the Contract Documents.
	7. Aggregate base materials under pavements, curb and gutter, and sidewalk shall be Type G material constructed to the thickness indicated.
	8. Aggregate sub-base shall be Type M material.
	9. Backfill around structures shall be Types A through Type H materials, or any mixture thereof.
	10. Under structures where groundwater must be removed to allow placement of concrete, Type F material shall be used. Before the Type F material is placed, filter fabric shall be placed over the exposed foundation. Filter fabric shall be Mirafi 140 N,...
	11. Under all other structures, Type G or H material shall be used.
	12. Backfill used to replace pipeline trench over-excavation shall be a layer of Type F material with a 6-inch top filter layer of Type E material or filter fabric to prevent migration of fines for wet trench conditions or the same material as used fo...



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 00 00 - Administrative Requirements: Coordination and project conditions.
	B. Verify subdrainage, dampproofing, or waterproofing installation has been inspected.
	C. Verify underground tanks are anchored to their own foundations to avoid flotation after backfilling.
	D. Verify structural ability of unsupported walls to support loads imposed by fill.

	3.2 PREPARATION
	A. Compact subgrade to density requirements for subsequent backfill materials.
	B. Cut out soft areas of subgrade not capable of compaction in place. Backfill with structural fill and compact to density equal to or greater than requirements for subsequent fill material.
	C. Scarify subgrade surface to depth of 8 inches.
	D. Proof roll to identify soft spots; fill and compact to density equal to or greater than requirements for subsequent fill material.

	3.3 BACKFILLING FOR STRUCTURES, SITE WORK AND APPURTENANCES
	A. Backfill areas to contours and elevations with unfrozen materials as indicated on the Drawings or as directed by the Engineer.
	B. Systematically backfill to allow maximum time for natural settlement. Do not backfill over porous, wet, frozen or spongy subgrade surfaces.
	C. Each layer shall be thoroughly mixed as necessary to promote uniformity of material in each layer.
	D. Place material in continuous layers as follows:
	1. Subsoil Fill: Maximum 8 inches compacted depth.
	2. Structural Fill: Maximum 6 inches compacted depth.
	3. Granular Fill: Maximum 6 inches compacted depth.

	E. Employ placement method that does not disturb or damage other work.
	F. Maintain optimum moisture content of backfill materials to attain required compaction density.
	G. Slope grade away from building minimum 6 inches in 10 ft, unless noted otherwise.
	H. Make gradual grade changes. Blend slope into level areas.
	I. Shape and drain embankments and excavations, maintain ditches and drains to provide drainage at all times.  Protect graded areas against action of elements prior to acceptance of work, and reestablish grade where settlement or erosion occurs.
	J. Bench hillside slopes or fills to key the embankment. Remove and re-compact a minimum of 12 inches normal to the slope of the hillside or fill as the embankment or fill is brought up in layers.
	K. Under surfaced or paved roads, driveways or parking areas, apply base course at uppermost layer of backfill to same thickness as existing driving surface, or 6 inches, whichever is greater. If paved, apply pavement patch to thickness equal to or gr...
	L. Remove surplus backfill materials from site.
	M. Leave fill material stockpile areas free of excess fill materials.
	N. Repair or replace remaining items damaged by excavation or filling.

	3.4 BACKFILLING OF TRENCHES
	A. Place a minimum of 4 inches of bedding material in pipe trenches to lines and grades indicated on Drawings or as directed by Engineer and compact before pipe is laid.  Grade bedding material parallel to bottom of pipe.
	B. Do not place material when either the material or the surface upon which it is to be placed is frozen.
	C. Pipe zone backfill materials shall be manually spread around the pipe so that, when compacted, the pipe zone backfill will provide uniform bearing and side support.
	1. Exercise care not to damage pipe or appurtenances when placing embedment material.
	2. Maintain optimum moisture content of fill materials to attain required compaction density.
	3. Ensure material is placed to equal height on both sides of pipe to avoid unequal loading and possible lateral displacement of the pipe.  Elevation difference of embedment between each side of pipe shall not exceed 6 inches.
	4. Place material in uniform layers.
	5. Work material into pipe haunches to prevent voids and achieve specified compaction under the haunches.
	6. No backfilling by machine methods permitted until a minimum of one foot of material has been placed by hand over the top of the pipe.
	7. Place material to a compacted depth of 12 inches over the top of the pipe, 15 inches of compacted depth over the top of the pipe in paved or traffic areas, and compacted by hand held compacting tools before other backfilling is done.

	D. When using flowable fill: Refer to Type L (controlled low strength material), above.
	E. If pipe laying operations are interrupted for more than 24 hours, cover pipe laid in the trench with backfill.
	F. When the bottom of the trench is unstable, an additional 4 inches shall be over-excavated and filled with bedding material before pipe is laid.
	G. Where rock is present and where there is concern that settling rocks in the surrounding material may rupture the pipeline, the amount of bedding material below and above the pipe shall be increased.  In these cases there will be 8 inches of bedding...
	H. When using free-draining crushed rock or gravel for embedment on stretches longer than 300 feet, install trench plugs composed of silty, non-plastic material at 300-foot intervals to impede flow of trench water through the embedment.
	I. Under surfaced or paved roads, driveways or parking areas, apply base course at uppermost layer of backfill to same thickness as existing driving surface, or 6 inches, whichever is greater. If paved, apply pavement patch to thickness equal to or gr...

	3.5 COMPACTION
	A. Do not place and compact soil under the following conditions:
	1. Ambient air temperature below freezing.
	2. Rain that creates puddles in clayey or silty materials.
	3. Ice or snow pockets visible in material being placed.

	B. Surface Preparation:
	1. Prepare surface so that first compacted lift will be placed on firm, stable base.  Compact surface to specified percent compaction, if necessary.
	2. For water-retaining compacted fill, scarify and moisten surface to provide satisfactory bonding surface before placing first layer of material to be compacted.
	3. Do not place material to be compacted on frozen surface.

	C. Compact material in trenches in layers having approximately the same top elevation on both sides of the pipeline to avoid unequal loading and displacement of the pipe.
	D. Placement:
	1. Place soil to be compacted in horizontal layers.
	2. Blend materials as needed to ensure compacted fill is homogenous and free from lenses, pockets, streaks, voids, laminations and other imperfections.

	E. Compaction Procedures:
	1. Silty or Clayey Material:
	a. Compact with mechanical impact tampers, tamping rollers, vibrating pad foot rollers, rubber tire rollers or other suitable compaction equipment.
	b. Uniformly distribute equipment passes.
	c. Compact in horizontal layers to compacted thickness of 6 inches or less.

	2. Cohesionless Free-Draining Material: Compact in horizontal layers to maximum compacted thickness of:
	a. Tampers and rollers: 6 inches
	b. Crawler-type tractors, vibrating drum rollers, surface vibrators or similar equipment: 12 inches
	c. Saturation and internal vibration: Penetrating depth of vibrator.

	3. When compacting pipe embedment material, exercise care not to damage the pipe or appurtenances with compaction equipment.  Do not apply compaction equipment directly above the pipe.
	4. Demonstration:  Lift thicknesses may vary depending on equipment and methods.  Field adjustments to the specified lift thicknesses may be allowed or required.  Contractor shall demonstrate that proposed equipment and methods will meet required comp...
	5. Flooding and jetting is not allowed unless specifically approved by the Engineer.

	F. Moisture Content:
	1. Optimum moisture content for each soil type, whether native soil or imported material, shall be determined by the Modified Proctor method, ASTM D1557.
	2. Moisture content during compaction shall be no more than 2 percentage points wet or dry of optimum moisture content.
	3. Moisten or aerate material, as necessary, to provide specified moisture content.  Add water to soil in increments that will permit moisture content to be uniform and homogenous through each layer after mixing.
	4. Add no more than 2 percent water to fill by sprinkling just prior to compaction when fill is clayey and contains dry clods of clay.
	a. If clayey soil is more than 2 percent below optimum moisture, pre-conditioning and curing may be required to obtain uniform and homogenous distribution of moisture in clods.
	b. Use of disks, harrows or rakes may be required to blend moisture prior to placement and compaction.

	5. For cohesionless soils, add water as necessary during compaction, as these soils are free-draining.

	G. Minimum Percent Compaction:
	1. Over-excavation:  Backfill of over-excavation to specified or directed lines shall be compacted to same percent compaction as embedment material or undisturbed foundation material, whichever is greater.  If the in-place compaction of the undisturbe...
	2. Pipe Bedding Material:  Place and compact pipe bedding material as indicated on Drawings for given soil classification, pipe wall thickness, and depth of cover.  If native material meets grading requirements and is used, compact to 95%.
	3. Initial and Final Backfill:  For trenches outside of roads, driveways, parking areas or wash crossings, compact to 90%, or to a density equal to that of the adjacent undisturbed soil, as directed by the Engineer.  For trenches within the driving su...
	4. Embankments:  Compact to same requirements as Final Backfill.
	5. Under buildings, tanks, slabs and other structures:  Compact in accordance with Geotechnical reports provided in Exhibit A
	6. Note that all Percent Compaction values in these Technical Specifications and Drawings are based on Modified Proctor, ASTM D1557, unless otherwise noted.

	H. Soil Cement Slurry may be used in trenches, at Contractor’s option and expense, to replace bedding, embedment or backfill materials where it is not practical to reach minimum compaction requirements using select material.
	1. If soil cement slurry is to be used in lieu of embedment material, soil cement slurry shall also replace the bedding material.  Do not use soil cement slurry for embedment on top of select material bedding.


	3.6 TOLERANCES
	A. Section 01 00 00 - Quality Requirements: Tolerances.
	B. Top Surface of Backfilling within Building Areas: Plus or minus 1 inch from required elevations.
	C. Top Surface of Backfilling under Paved Areas: Plus or minus 1 inch from required elevations.
	D. Top Surface of General Backfilling: Plus or minus 1 inch from required elevations.
	E. Percent Compaction:  Shall meet minimum required compaction as set forth in these specifications
	F. Moisture Content: As set forth in these specifications.

	3.7 FIELD QUALITY CONTROL
	A. Section 01 00 00 - Execution Requirements: Testing, Adjusting, and Balancing.
	B. Perform laboratory material tests in accordance with ASTM D1557.
	C. Perform in place compaction tests in accordance with the following:
	1. Density Tests: ASTM D1556, ASTM D2167, or ASTM D6938.
	2. Moisture Tests: ASTM D6938.

	D. When tests indicate Work does not meet specified requirements, remove material, replace, compact, and retest.
	E. Provide test trenches and excavations including excavation, trench support, and groundwater removal for the soils testing operations, at the locations and depths required. The cost of all work associated with accessing, preparing, or time delays fo...
	F. Compaction testing shall be done to the extent such that the Owner and Engineer can be reasonably assured that the backfill has been placed in accordance with the requirements of the Contract Documents, or as required by the utility for which the t...
	G. Correction of Substandard Work:  All fill and backfill represented by tests that fail to meet compaction, moisture content, soil classification or other specifications shall be uncovered as needed, replaced as needed, re-compacted and re-tested unt...
	1. Elevations, lines and grades of replaced material, as well as of pipe and other structures resting against such material, shall be re-surveyed at the direction of the Engineer.  Contractor shall correct elevations, lines and grades as needed, at no...


	3.8 PROTECTION OF FINISHED WORK
	A. Section 01 00 00 - Execution Requirements: Protecting Installed Construction.
	B. Reshape and re-compact fills subjected to vehicular traffic.

	3.9 SCHEDULE
	A. Interior Slab-On-Grade:
	1. Fill Type G or H, 12 inches thick, compacted to 95 percent.
	2. Cover with Fill Type G, 2 inches thick, compact uniformly to 95 percent of maximum density.

	B. Exterior Side of Foundation Walls, Tank Walls, Retaining Walls and Over Granular Filter Material and Foundation Perimeter Drainage:
	1. Fill Type A – H or any mixture thereof, to subgrade elevation.  6 inches thick, each lift, compact uniformly to 90 percent of maximum density.

	C. Fill for French Drains and Well Points:
	1. Fill Type F, to 6 inches below finish grade, compact uniformly to 90 percent of maximum density.

	D. Fill Under Asphalt and Concrete Paving:
	1. Compact subsoil to 95 percent of its maximum dry density.
	2. Fill Type G, to 2 inches below finish paving elevation, or to match existing conditions, whichever is greater, compact uniformly to 95 percent of maximum density.

	E. Fill Over Drainage Piping Gravel Cover:
	1. Fill Type H, to 6 inches below finish grade, compact uniformly to 90 percent of maximum density.




	32 31 13 Chain Link Fences & Gates 1-15-18
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fence framework, fabric, and accessories.
	2. Excavation for post bases.
	3. Concrete foundation for posts.
	1.
	4. Removal, relocation and reconstruction of existing fence.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. Fencing:
	1. Basis of Measurement: By linear foot to fence height specified, based on specified post spacing.
	2. Basis of Payment: Includes posts, rails, tension wire, fabric, accessories, and attachments.


	1.1
	1.1
	1.1
	1.3 REFERENCES
	A. ASTM International:
	1. ASTM A121 - Standard Specification for Zinc-Coated (Galvanized) Steel Barbed Wire.
	2. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	3. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
	4. ASTM A392 - Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric.
	5. ASTM A491 - Standard Specification for Aluminum-Coated Steel Chain-Link Fence Fabric.
	6. ASTM A585 - Standard Specification for Aluminum-Coated Steel Barbed Wire.
	7. ASTM A792/A792M - Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by the Hot-Dip Process.
	8. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability.
	9. ASTM B429 - Standard Specification for Aluminum-Alloy Extruded Structural Pipe and Tube.
	10. ASTM C94 - Standard Specification for Ready-Mixed Concrete.
	11. ASTM F567 - Standard Practice for Installation of Chain-Link Fence.
	12. ASTM F668 - Standard Specification for Poly (Vinyl Chloride) (PVC)-Coated Steel Chain Link Fence Fabric.
	13. ASTM F900 - Standard Specification for Industrial and Commercial Swing Gates.
	14. ASTM F934 - Standard Specification for Standard Colors for Polymer-Coated Chain Link Fence Materials.
	15. ASTM F1043 - Standard Specification for Strength and Protective Coatings on Metal Industrial Chain Link Fence Framework.
	16. ASTM F1083 - Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated (Galvanized) Welded, for Fence Structures.
	17. ASTM F1184 - Standard Specification for Industrial and Commercial Horizontal Slide Gates.

	B. Chain Link Fence Manufacturers Institute:
	1. CLFMI - Product Manual.


	1.4 SYSTEM DESCRIPTION
	A. Fence Height: 3 feet nominal.
	B. Line Post Spacing: At intervals not exceeding 10 feet.

	1.5 SUBMITTALS
	A. Section 01 00 00 - Submittal Procedures: Requirements for submittals.
	B. Shop Drawings: Indicate plan layout, spacing of components, post foundation dimensions, hardware anchorage, gates, and schedule of components.
	C. Product Data: Submit data on fabric, posts, accessories, fittings and hardware.

	1.6 CLOSEOUT SUBMITTALS
	A. Section 01 00 00 - Execution Requirements: Closeout procedures.
	B. Project Record Documents: Accurately record actual locations of property perimeter posts relative to property lines and easements.
	C. Operation and Maintenance Data: Procedures for submittals.

	1.7 QUALITY ASSURANCE
	A. Supply material in accordance with CLFMI - Product Manual.
	B. Perform installation in accordance with ASTM F567.

	1.8 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years documented experience.
	B. Installer: Company specializing in performing work of this section with minimum three years documented experience.

	1.9 DELIVERY, STORAGE AND HANDLING
	A. Section 01 00 00 - Product Requirements: Requirements for transporting, handling, storing, and protecting products.
	B. Deliver fence fabric and accessories in packed cartons or firmly tied rolls.
	C. Identify each package with manufacturer’s name.
	D. Store fence fabric and accessories in secure and dry place.


	PART 2 PRODUCTS
	2.1 MATERIALS
	A. Framing Steel: ASTM F1083 Schedule 40 galvanized steel pipe, welded construction; coating conforming to ASTM F1043 Type A on pipe exterior and interior.
	B. Fabric Wire Steel: ASTM A392 zinc coated wire fabric.
	C. Concrete: 3,000 psi concrete.

	2.2 COMPONENTS
	A. Line Posts: 2.38-inch diameter.
	B. Corner and Terminal Posts: 2.88 inch.
	A.
	C. Top and Brace Rail: 1.66-inch diameter, plain end, sleeve coupled.
	A.
	D. Fabric: 2-inch diamond-mesh interwoven wire, 9-gauge thick, top selvage twisted tight, bottom selvage knuckle end closed.
	E. Tension Wire: 7 gauge thick steel, single strand, galvanized.
	F. Tie Wire: Aluminum alloy steel wire.

	2.3 ACCESSORIES
	A. Caps: Cast steel, pressed steel, or malleable iron; galvanized, sized to post diameter, set screw retainer.
	B. Fittings: Sleeves, bands, clips, rail ends, tension bars, fasteners and fittings; galvanized steel.

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.4 FINISHES
	A. Components and Fabric: Galvanized to ASTM A123/A123M; ASTM A153/A153M for components; ASTM A392 for fabric; 1.2 oz/sq ft coating.
	B. Hardware: Galvanized to ASTM A153/A153M, 1.2 oz/sq ft coating.
	C. Accessories: Same finish as framing.


	PART 3 EXECUTION
	3.1 INSTALLATION
	A. Install framework, fabric, accessories and gates in accordance with ASTM F567.
	B. Install posts with 6 inches maximum clear opening from end posts to buildings, fences and other structures.
	C. Excavate holes for posts to diameter and spacing indicated on Drawings without disturbing underlying materials.
	D. Center and align posts. Place concrete around posts, and vibrate or tamp for consolidation. Verify vertical and top alignment of posts and make necessary corrections.
	E. Set intermediate, terminal, and gateposts plumb, in concrete footings with top of footing 2 inches above finish grade. Slope top of concrete for water runoff.
	F. Line Post Footing Depth below Finish Grade: ASTM F567.
	G. Corner and Terminal Post Footing Depth below Finish Grade: ASTM F567.
	H. Allow footings to cure minimum 7 days before installing fabric and other materials attached to posts.
	I. Brace each corner post to adjacent line post with horizontal center brace rail and diagonal truss rods. Install brace rail one bay from end and gateposts.
	J. Install top rail through line post tops and splice with 6-inch long rail sleeves.
	K. Install center and bottom brace rail on corner gate leaves.
	L. Place fabric on outside of posts and rails.
	M. Stretch fabric between terminal posts or at intervals of 100 feet maximum, whichever is less.
	N. Position bottom of fabric 2 inches above finished grade.
	O. Fasten fabric to top rail, line posts, braces, and bottom tension wire with tie wire at maximum 15 inches on centers.
	P. Attach fabric to end, corner, and gateposts with tension bars and tension bar clips.
	Q. Install bottom tension wire stretched taut between terminal posts.

	1.1
	1.1
	1.1
	3.2 REMOVING AND REBUILDING EXISTING FENCE
	A. Existing fences requiring removal and reconstruction shall be rebuilt to the same condition as the original fence or better.
	B. The materials in existing fences to be removed and rebuilt shall be salvaged and incorporated in the rebuilt fences.  Fence materials damaged beyond reuse during removal or handling must be replaced at no additional expense to the Owner.
	C. Posts shall be firmly reset to the line shown on the Drawings, or as directed by the Engineer.  The spacing of the posts and the material to be strung and secured to the posts is to be the same as the original fence.
	D. New tie material or staples must be used to fasten the fence material to the posts.
	E. The costs associated with the removal and rebuilding of existing fences at the original location is considered incidental to the construction of the utility.  If the fence is relocated as instructed by the Engineer, a separate bid item will be incl...

	3.3 ERECTION TOLERANCES
	A. Section 01 00 00 - Quality Requirements: Tolerances.
	B. Maximum Variation From Plumb: 1/4 inch.
	C. Maximum Offset From Indicated Position: 1 inch.
	D. Minimum distance from property line: 6 inches.



	33 01 32 Sewer and Manhole Testing 1-15-18
	PART 1 GENERAL
	1.1 SUMMARY
	A. The Contractor shall perform all gravity pipe and manhole flushing and testing, as specified herein and in accordance with the requirements of the Contract.  The method used for leakage testing must be approved by the Engineer during the submittal ...
	B. The Contractor shall be responsible for conveying test water from the Owner-designated source to the point of usage and also for disposal, as required, of water used in the testing operations.
	A.
	C. Related Sections:
	1. Section 31 23 17 - Trenching.
	1.
	2. Section 33 31 00 - Sanitary Sewer Systems.
	3. Section 33 39 13 - Precast Concrete Manholes.


	1.2 REFERENCES
	A. New Mexico Standard Specifications for Public Works Construction (NMSSPWC), produced by the "American Public Works Association” (APWA) - New Mexico Chapter.
	1. NMSSPWC Section 901 – Sanitary Sewer Collector and Interceptor Facilities.

	B. American National Standards Institute (ANSI) and American Society for Testing and Materials (ASTM)
	1. ANSI/ASTM C828 - Low-Pressure Air Test of Pipe Lines.


	1.3 SUBMITTALS
	A. The Contractor’s proposed plans for testing and inspection, and for water conveyance, control, and disposal, shall be submitted in writing. The Contractor shall also submit minimum 48-hour advance written notice of its proposed testing and inspecti...


	PART 2 PRODUCTS
	2.1 MATERIALS REQUIREMENTS
	A. Temporary valves, plugs, bulkheads, and other air pressure testing and water control equipment and materials shall be provided by the Contractor subject to the Engineer’s review. No materials shall be used which would be injurious to pipeline struc...


	PART 3 EXECUTION
	3.1 GENERAL
	A. Unless otherwise specified, water for testing will be furnished by the Owner. However, the Contractor shall make all necessary provisions for conveying the water from the Owner-designated source to the points of use.
	B. Release of water from pipelines, after testing has been completed, shall be performed as reviewed by the Engineer.
	C. All testing and inspection operations shall be performed in the presence of the Engineer.

	3.2 TESTING OF PIPING
	A. All gravity pipes shall be tested for exfiltration and/or infiltration and deflection, as specified. All pipe shall be backfilled prior to testing. All leakage tests shall be completed and approved prior to placing of permanent resurfacing. When le...
	B. Leakage Tests:  All gravity sewer pipes shall be tested for leakage by one of the following three test methods as directed by the Engineer and following the specific procedures outlined in the referenced sections of the New Mexico Standard Specific...
	1. Water Infiltration Test - Section 901.7.2
	2. Water Exfiltration Test - Section 901.7.3
	3. Air Pressure Test - Section 901.7.4

	C. All flexible and semi-rigid main line pipe shall be tested for deflection, joint displacement, or other obstruction by passing a rigid mandrel through the pipe by hand, not less than 30 days after completion of the trench backfill, but prior to per...

	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	3.3 TESTING OF MANHOLES
	A. All sewer manholes shall be hydrostatically or vacuum tested for leakage after installation, but prior to being backfilled. Prior to hydrostatic testing, all manholes shall be visually inspected for leaks. All leaks or cracks shall be repaired by t...
	B. Vacuum testing of sewer manholes is also acceptable. Vacuum testing shall be according to ASTM C1244. Procedure for vacuum testing shall be as follows:
	1. Temporarily plug all pipes entering the manhole.
	2. The test head shall be placed inside the rim of the cast iron frame at the top of the manhole and inflated, in accordance with the manufacturer's recommendations.
	3. A vacuum of at least ten inches of mercury (10" Hg) shall be drawn on the manhole. Shut the valve on the vacuum line to the manhole.
	4. The pressure gauge shall be liquid filled, having a 3.5-inch diameter face with a reading from zero to thirty inches of mercury.
	5. Manhole shall be considered to pass the vacuum test if the vacuum reading does not drop more than 1" Hg (i.e. from 10" Hg to 9" Hg) during the following minimum test times.




	33 11 00 Water Utility Distribution Piping
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pipe and fittings for public line including potable water line.
	2. Tapping Sleeves, Tees and Valves.
	3. Underground and Aboveground Pipe Markers.
	4. Bedding and Cover Materials.

	B. Related Sections:
	1. Section 03 30 00 - Cast-in-Place Concrete: Concrete materials.
	2. Section 31 23 17 - Trenching: Execution requirements for trenching.
	3. Section 31 23 23 - Backfill: Requirements for backfill to be placed.
	4. Section 33 12 16 - Water Utility Distribution Valves.
	5. Section 33 12 19 - Hydrants.
	6. Section 33 13 00 - Disinfection of Water Utility Distribution.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. Pipe and Fittings:
	1. Basis of Measurement: By the linear foot.
	2. Basis of Payment: Includes trenching, hand trimming excavation, piping and fittings, all valves and appurtenances not listed separately on the Bid Form, bedding, backfill, compaction, tracer wire, detectable warning tape, above ground pipe marker p...
	3. The cost of laboratory testing for water quality and the cost of compaction testing shall be reimbursed from testing allowance to the Contractor, upon submittal of invoices. Work performed by Contractor related to such testing shall be considered i...
	4. The cost of work associated with hydrostatic pressure testing and testing of material welds, etc. shall be considered incidental to related work and not be reimbursed. Work shall be coordinated and directed by Engineer.


	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials (AASHTO):
	1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop.

	B. American Society of Mechanical Engineers (ASME):
	1. ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings.

	C. American Society for Testing and Materials International (ASTM):
	1. ASTM A36/A36M - Standard Specification for Carbon Structural Steel.
	2. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products.
	3. ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	4. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (6,000 ft-lbf/ft3 (2,700 kN-m/m3)).
	5. ASTM D1784 - Standard Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds.
	6. ASTM D1785 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120.
	7. ASTM D2241 - Standard Specification for Poly (Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR Series).
	8. ASTM D2487 - Classifications of Soils for Engineering Purposes (Unified Soil Classification System).
	9. ASTM D3350 - Standard Specification for Polyethylene Plastics Pipe and Fittings Materials.
	10. ASTM D3139 - Standard Specification for Joints for Plastic Pressure Pipes Using Flexible Elastomeric Seals.
	11. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth).
	12. ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe.
	13. ASTM F714 - Standard Specification for Polyethylene (PE) Plastic Pipe (SDR-PR) Based on Outside Diameter.
	14. ASTM F2164 - Standard Practice for Field Leak Testing of Polyethylene (PE) Pressure Piping Systems Using Hydrostatic Pressure.
	15. ASTM F2620 - Standard Practice for Heat Fusion Joining of Polyethylene Pipe and Fittings.
	16. ASTM F2634 - Standard Test Method for Laboratory Testing of Polyethylene (PE) Butt Fusion Joints using Tensile-Impact Method.

	D. American Water Works Association (AWWA):
	1. AWWA C104 - ANSI Standard for Cement Mortar Lining for Ductile-Iron Pipe and Fittings for Water.
	2. AWWA C105 - ANSI Standard for Polyethylene Encasement for Ductile-Iron Pipe Systems.
	3. AWWA C110 - ANSI Standard for Ductile-Iron and Gray-Iron Fittings, 3 In. through 48 In. (76 mm through 1,219 mm), for Water.
	4. AWWA C111 - ANSI Standard for Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings.
	5. AWWA C115 - ANSI Standard for Flanged Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded Flanges.
	6. AWWA C116 - ANSI Standard for Protective Fusion-Bonded Epoxy Coatings for the Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings for Water Supply Service.
	7. AWWA C151 - ANSI Standard for Ductile-Iron Pipe, Centrifugally Cast, for Water or Other Liquids.
	8. AWWA C153 - ANSI Standard for Ductile-Iron Compact Fittings for Water Service.
	9. AWWA C200 - Steel Water Pipe 6 In. (150 mm) and Larger.
	10. AWWA C205 - Cement-Mortar Protective Lining and Coating for Steel Water Pipe - 4 In. and Larger - Shop Applied.
	11. AWWA C206 - Field Welding of Steel Water Pipe.
	12. AWWA C207 - Steel Pipe Flanges for Waterworks Service - Sizes 4 In. through 144 In. (100 mm through 3,600 mm).
	13. AWWA C208 - Dimensions for Fabricated Steel Water Pipe Fittings.
	14. AWWA C209 - Cold-Applied Tape Coatings for the Exterior of Special Sections, Connections, and Fittings for Steel Water Pipelines.
	15. AWWA C213 - Fusion-Bonded Epoxy Coating for the Interior and Exterior of Steel Water Pipelines.
	16. AWWA C600 - Installation of Ductile-Iron Water Mains and their Appurtenances.
	17. AWWA C605 - Underground Installation of Polyvinyl Chloride PVC Pressure Pipe and Fittings for Water.
	18. AWWA C606 - Grooved and Shouldered Joints.
	19. AWWA C900 - Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated Fittings, 4 In. through 12 In. (100 mm through 300 mm), for Water Distribution.
	20. AWWA C901 - Polyethylene Pressure Pipe and Tubing, 1/2 In. through 3 In. (13 mm through 76 mm), for Water Service.
	21. AWWA C905 - Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 14 In. through 48 In. (350 mm through 1,200 mm), for Water Transmission and Distribution.
	22. AWWA C906 - Polyethylene Pressure Pipe and Fittings, 4 In. through 63 In. (100 mm through 1,575 mm), for Water Distribution and Transmission).

	E. Manufacturer’s Standardization Society of the Valve and Fittings Industry:
	1. MSS SP-60 - Connecting Flange Joint between Tapping Sleeves and Tapping Valves.

	F. National Fire Protection Agency
	1. NFPA 24 - Standard for the Installation of Private Fire Service Mains and Their Appurtenances.

	G. National Sanitation Foundation (NSF):
	1. NSF-14 - Plastics Piping System Components and Related Materials
	2. NSF-61 - Drinking Water System Components-Health Effects

	H. New Mexico Standard Specifications for Public Works Construction (NMSSPWC):
	1. NMSSPWC Sections 701, 801 & 802 “Trenching, Excavation and Backfill”.

	I. Plastic Pipe Institute (PPI):
	1. TR-33 - Generic Butt Fusion Joining Procedure for Field Joining of Polyethylene Pipe.

	J. American Welding Society (AWS):
	1. AWS D1.1 - Structural Welding Code


	1.4 SUBMITTALS
	A. Section 01 00 00 - Submittal Procedures: Requirements for submittals.
	B. Product Data: Submit data on pipe materials, pipe fittings and accessories, and testing equipment.
	C. Manufacturer's Certificate: Certify Products meet or exceed specified requirements.
	D. Testing Plan:  Contractor must submit proposed testing procedure specific to the project, including identifying filling locations, and equipment to be employed for hydrostatic testing of lines, as well as continuity testing for tracer wire, for app...
	E. Contractor shall submit a joint restraint table for all types of restrained joints to be used for the project based on the manufacturer’s specifications and calculations.

	1.5 CLOSEOUT SUBMITTALS
	A. Section 01 00 00 - Execution Requirements: Requirements for submittals.
	B. Project Record Documents: Record actual locations of piping mains, connections, thrust restraints, and invert elevations.  Refer to paragraph 1.51 of Section 01 00 00.
	C. Identify and describe unexpected variations to subsoil conditions or discovery of uncharted utilities.

	1.6 QUALITY ASSURANCE
	A. Perform Work in accordance with these specifications, as well as the most recent edition of New Mexico Standard Specifications for Public Works Construction, with latest revisions.  The most stringent requirement shall apply.
	B. All piping, fittings, valves, hydrants and any other potable water system appurtenances shall comply with the “Reduction of Lead in Drinking Water Act”, in effect as of 2014, or any subsequent revision thereof.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 00 00 - Product Requirements: Requirements for transporting, handling, storing, and protecting products.
	B. Block individual and stockpiled pipe lengths to prevent moving.
	C. Do not place pipe or pipe materials on private property without prior authorization, or in areas obstructing pedestrian or vehicular traffic.
	D. Store polyethylene materials out of sunlight including all plastic pipe.
	E. Flexible pipe shall be braced as required to maintain roundness of +/- 1% during shipping and handling.
	F. Coated pipe shall be shipped on bunks and secured with nylon belt tie down straps or padded banding over braces, and shall be stored on padded skids or other suitable means to prevent damage to coating.
	G. Coated pipe shall be handled with wide belt slings, padded forks or other means to prevent damage to coating.  Chains, cables or other equipment likely to damage coating or pipe shall not be used.
	H. Prior to shipment and again prior to installation, all materials shall be visually inspected for damage, including coatings and surfaces.  Any damaged materials shall be repaired to original standards or replaced.

	1.8 FIELD MEASUREMENTS
	A. Verify field measurements prior to fabrication.


	PART 2 PRODUCTS
	2.1 WATER PIPING AND FITTINGS
	A. Ductile Iron Pipe: Bituminous outside coating: AWWA C151, Pipe Cement-Mortar Lining: AWWA C104, Polyethylene Encasement: AWWA C105.
	1. Pipe Class: AWWA C151, for nominal thickness, rated water working pressure and maximum depth of cover.
	2. Fittings: Ductile iron, Compact MJ fittings AWWA C153.
	a. Interior/Exterior Lining: AWWA C116, epoxy coating, minimum 8 mil thickness.
	b. Pressure rating of at least 250 psi.
	c. Marked with pressure rating, nominal diameter of opening, manufacturers’ identification, country where cast, and degree of bend.

	3. Joints:
	a. Mechanical and Push-On Joints: AWWA C111.
	b. All gaskets and joints shall be rated to the maximum rated pressure of the pipe.
	c. Use rubber gaskets manufactured and tested in accordance with ASTM F477. All gaskets shall be constructed of SBR material.
	d. Flanged Joints: AWWA C115; ASME B16.1.
	e. Restrained Joints: Boltless, push-on type, joint restraint independent of joint seal, for fittings of 3” diameter and greater, thrust blocking for fittings less than 3” diameter. Installation and spacing for joint restraints as per manufacturer’s s...

	4. Jackets: AWWA C105 polyethylene jacket.
	a. Installation Method “A”.
	b. Two separate, independently applied polyethylene jackets shall be applied to all buried ductile iron pipe.  At least 12” separation, measured longitudinally along the axis of the pipe, shall be maintained between the seams of the two layers.

	5. Bolts:
	a. All buried bolts, other than stainless steel bolts, shall be coated with field-applied coal tar epoxy.


	B. Polyvinyl Chloride (PVC): AWWA C900 and AWWA C905, with Dimension Ratio (DR) of DR18 for C900 pipe and DR21 for C905 pipe, unless otherwise identified on the Drawings or on the Bid Form, for all PVC pipe of 4” diameter and greater; ASTM D2241, IPS ...
	1. Fittings: Ductile iron, Compact MJ fittings AWWA C153, on all PVC pipe 4” diameter and greater.
	a. Interior/Exterior Lining: AWWA C116, epoxy coating, minimum 8 mil thickness.
	b. Pressure rating of at least 250 psi.
	c. Marked with pressure rating, nominal diameter of opening, manufacturers’ identification, country where cast, and degree of bend.
	d. ASTM D1785, Schedule 40, for all PVC pipe less than 4” diameter.

	2. Fittings: AWWA C900 and AWWA C905, for all PVC pipe of 4” diameter and greater; ASTM D1785, Schedule 40, for all PVC pipe less than 4” diameter.
	3. Joints: Mechanical conforming to ANSI/AWWA C111/A21.11. Solvent-cement couplings are not permitted on pipe 2” diameter and greater.
	4. All gaskets shall be constructed of SBR material.
	5. Joint Restraints: “EBAA Iron, Megalug®”, or approved equal, for all pipe 4” diameter and greater, “EBAA Iron, Series 6500 and 7500”, or approved equal, for all pipe from 2” to 3-1/2” diameter, installation and spacing as per manufacturer's specific...
	6. All buried metallic components shall be wrapped in 8-mil polyethylene. All buried bolts, other than stainless steel bolts, shall be coated with field-applied coal tar epoxy.

	C. Steel Pipe: AWWA C200 Fabricated Pipe, minimum wall thickness 0.375 inches for pipe diameters up to 8 inches, and 0.50 inches for pipe diameters greater than 8 inches.
	1. Fittings and Special Sections: AWWA C208.
	2. Flanges: AWWA C207 Class D slip-on.
	3. Field Welding Materials:
	a. Pipe: AWWA C206.
	b. Joints: AWWA C205.

	4. Interior Cement Mortar Lining: AWWA C205.
	5. Buried Steel Pipe Exterior Lining:
	a. AWWA C213, fusion-bonded epoxy coating.



	2.2 TAPPING SLEEVES, TEES AND VALVES
	A. Tapping Sleeves and Saddles:
	1. Manufacturers:
	a. Mueller Co.
	b. Kennedy Valve Co.
	c. Romac Industries, Inc.
	d. JCM Industries
	e. Ford Meter Box Company, Inc.
	f. Smith-Blair, Inc.
	g. Substitutions: Approved equal.

	2. For taps 2-inches or smaller, use nylon coated ductile iron tapping saddles with dual compression straps.
	3. For taps larger than 2-inches, use fusion-bonded epoxy-coated steel.
	4. All saddles shall be specifically designed for use on the type of piping that is being tapped.
	5. All bands, straps, bolts, nuts and washers shall be SS 304. All bolts shall be provided by manufacturer especially for use with their respective components.
	6. Saddle Working pressure rating: 350 psi.
	7. Sleeve Working pressure rating: 175 psi.
	8. Tapped Outlet: FNPT or as indicated on Drawings.
	9. All pipe taps shall be made with an engineer approved “tapping machine”.
	10. Refer to Section 31 12 16 for specification on gate valve to install as tapping valve on sleeve.

	B. Tapping Valves:
	1. Manufacturers:
	a. Mueller Co.
	b. U.S. Pipe
	c. Kennedy Valve Co.
	d. Or approved equal
	e. Substitutions: Section 01 00 00 - Product Requirements.

	2. AWWA C509, resilient wedge tapping valve with non-rising stem. Inlet flanges shall conform to ANSI B16.1, Pressure Rating of 350 psi and MSS SP-60. Mechanical joint outlets shall conform to AWWA C111.


	2.3 UNDERGROUND PIPE MARKERS
	A. Furnish materials in accordance with the following, as well as the New Mexico Standard Specifications for Public Works Construction, with latest revisions.  The most stringent requirement shall apply.
	B. Tracer Wire: 12 AWG, Solid Copper, Single Conductor, 30 volts, Blue Jacket, UF-XHHW wire or equal, for underground installation.
	C. Tracer Wire Access Box installed in each concrete valve box collar:
	1. Water Tracer Wire Access Box by C.P. Test Services - Valvco, Inc., 4-inch diameter, 24-inch length, cast iron tracer wire access box at each valve location next to valve box, with access box lid labeled “WATER”.
	2. SnakePit Magnetized Tracer Box by Copperhead Industries, LLC, Test and Monitoring Station (blue color) with box type to meet application.
	3. Approved equal.

	D. Underground Utility Marking Tape: Bright colored, continuously printed, minimum 6 inches wide by 4-mil thick, manufactured for direct burial service, imprinted with "BURIED WATER SERVICE" (or similar wording) in large letters, on blue tape in confo...
	E. Splice Connectors: Model LV 9500 Blazing Snap-locking waterproof connectors pre-filled with silicone or engineer approved equal.

	2.4 ABOVEGROUND PIPE MARKERS
	A. Carsonite marker posts, blue, with Owner-specified decals furnished and installed by the Contractor, as per corresponding detail in the Drawings.

	2.5 PIPE INSULATION
	A. Fiberglass Insulation Wrap meeting a minimum value of R6.
	B. Rigid Fiberglass Insulation meeting a minimum valve of R6.

	2.6 PIPE SUPPORTS AND ANCHORING
	A. Metal for pipe support brackets: ASTM A123/A123M, galvanized structural steel thoroughly coated with bituminous paint.
	B. Metal tie rods and clamps or lugs: Galvanized steel sized in accordance with NFPA 24 thoroughly coated with bituminous paint.

	2.7 BEDDING AND BACKFILL MATERIALS
	A. Bedding: Fill Type as specified in Section 31 23 23.
	B. Soil Backfill from Above Pipe to Finish Grade: Soil Type as specified in Section 31 23 23. Subsoil with no rocks over 6 inches in diameter, frozen earth or foreign matter.

	2.8 BOLTS AND NUTS
	A. Zinc-plated or fluoropolymer coated bolts and nuts shall be used for the installation of pipelines up to 500 mm (20") diameter and shall be carbon steel conforming to ASTM A307, Grade A, unless otherwise indicated on the approved drawings. Bolts an...
	B. Stainless steel bolts and nuts shall be used for the installation of pipelines 600 mm (24") diameter and larger and for submerged flanges. Bolts and nuts shall be Type 316 stainless steel conforming to ASTM A193, Grade B8M for bolts, and Grade 8M f...
	C. All bolt heads and nuts shall be hexagonal, except where special shapes are required. Bolts shall be of such length that not less than 6.4 mm (¼") or more than 12.7 mm (½") shall project past the nut in tightened position.

	2.9 ACCESSORIES
	A. Concrete for Thrust Restraints: Conform to Section 03 30 00, with minimum compressive strength of 3,000 psi.
	B. Steel rods, bolt, lugs and brackets: ASTM A36/A36M or ASTM A307 carbon steel.
	C. Field-applied Roskote coal tar epoxy coating on all buried steel bolts on all fittings and valves.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 00 00 - Administrative Requirements: Verification of existing conditions before starting work.
	B. Verify existing utility water main size, location, and invert, are as indicated on Drawings.

	3.2 PREPARATION
	A. Pre-Construction Site Photos:
	1. If required in the Contract Documents, take photographs or videotape along centerline of proposed pipe trench; minimum one photograph for each 50 feet of pipe trench.
	2. Show mailboxes, curbing, lawns, driveways, signs, culverts, and other existing site features that may potentially be impacted by the construction work.
	3. Include project description, date taken and sequential number on back of each photograph.

	B. Cut pipe ends square, ream pipe and tube ends to full pipe diameter, remove burrs. Use only equipment specifically designed for pipe cutting. The use of chisels or hand saws will not be permitted. Grind edges smooth with beveled end for push-on con...
	C. Remove scale and dirt on inside and outside before assembly.
	D. Prepare pipe connections to equipment with flanges or unions.
	E. Excavate pipe trench in accordance with Section 31 23 17 for Work of this Section. Hand trim excavation for accurate placement of pipe to elevations indicated on Drawings.

	3.3 TRENCHING AND BACKFILL
	A. Excavate trenches in accordance with Section 31 23 17, including dewatering of excavations as required, to maintain dry conditions and preserve final grades at bottom of excavation.
	B. Place bedding and trench backfill material in accordance with Section 31 23 23.

	3.4 INSTALLATION - PIPE
	A. Install PVC pipe in accordance with AWWA C605.  Use only lubricants supplied by the pipe manufacturer and apply in accordance with manufacturer’s recommendations.  Clean the gasket, bell, groove and spigot immediately prior to connecting pipe joints.
	B. Handle and assemble pipe in accordance with manufacturer’s instructions and as indicated on Drawings.  Inspect each pipe and fitting prior to lowering into trench to ensure there is no damage to the pipe, fitting or coatings.  Repair any damage pri...
	C. Steel Rods, Bolt, Lugs, and Brackets: Coat buried steel with one coat of coal tar coating before backfilling.
	D. Maintain 10 foot horizontal separation of water main from sewer piping in accordance with local code.
	E. Install pipe to indicated elevation to within tolerance of 3 inches.
	F. Route pipe in straight line. Relay pipe that is out of alignment or grade.
	G. Twenty-foot lengths (20’) of PVC pipe shall not be deflected more than 2% of their length (5”) either horizontally or vertically.  Any sections of pipe less than twenty feet (20’) in length shall not be deflected.
	H. PVC pipe deflections may be made either at joints or by pipe bending.
	1. Deflection both at joints and by pipe bending shall not exceed maximum deflection recommendations by the pipe manufacturer or AWWA C605.  In the case of a discrepancy between these recommendations, the smaller maximum deflection value shall apply.

	I. Install ductile iron piping and fittings to AWWA C600. Encase all ductile iron pipe and fittings in two separate, independently wrapped layers of polyethylene, per AWWA C105, Method “A”.  No tears, cuts, rips or other breaks in the polyethylene enc...
	J. Weld pipe in accordance with AWWA C206. Weld joints in accordance with AWWA C205.
	K. Flanged Joints: Not to be used in underground installations except within approved underground structures.
	L. Ductile iron and steel pipe deflections may be made at joints, provided pipe manufacturer’s allowable deflection limits are not exceeded.
	M. Install pipe with no high points. If unforeseen field conditions arise which necessitate high points, increase pipe bury depth or install air release valves as directed by Engineer.
	N. Install pipe to have bearing along entire length of pipe. Excavate bell holes to permit proper joint installation. Do not lay pipe in wet or frozen trench.
	O. Prevent foreign material from entering pipe during placement.
	P. Install pipe to allow for expansion and contraction without stressing pipe or joints.
	Q. Close pipe openings with watertight plugs during work stoppages.
	R. Install access fittings to permit disinfection of water system performed under Section 33 13 00.
	S. Establish elevations of buried piping with not less than 4 foot of cover. Measure depth of cover from final surface grade to top of pipe barrel.
	T. Install tracer wire continuous, taped to top of pipeline at regular intervals not exceeding 24”; coordinate with Sections 31 23 17 and 31 23 23. Continuity of tracer wire shall be tested periodically as indicated by Engineer, and prior to final acc...
	U. Expose tracer wire at every surface penetration (i.e. valves, hydrants, vaults, etc.). Protect wire ends with wire caps and protect from corrosion. Provide extra length of tracer wire at each structure, so tracer wire can be pulled 3 feet out top o...
	V. Install underground utility marking tape continuous, buried 24 inches directly above pipe.  Coordinate with Section 31 23 17 and 31 23 23.
	W. Install aboveground utility markers as specified on the Drawings.

	3.5 INSTALLATION - TAPPING SLEEVES AND GAUGES
	A. Install tapping sleeves and gauges in accordance with Drawings and in accordance with manufacturer’s instructions.

	3.6 THRUST RESTRAINTS
	A. Install tie rods, clamps, setscrew retainer glands, or restrained joints. Protect metal restrained joint components against corrosion by applying a bituminous coating, or by concrete mortar encasement of metal area. Do not encase pipe and fitting j...
	B. Install thrust blocks or restrained fittings in accordance with Drawings and in accordance with manufacturer’s instruction.
	C. Install thrust blocks, tie rods, and joint restraint at dead ends of water main.

	3.7 BACKFILLING
	A. Backfill trenches for piping in accordance with Section 31 23 23.

	3.8 DISINFECTION OF POTABLE WATER PIPING SYSTEM
	A. Flush and disinfect system in accordance with Section 33 13 00.

	3.9 FIELD QUALITY CONTROL
	A. Section 01 00 00 - Execution Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Perform pressure test on potable water distribution system in accordance with applicable standards:
	1. PVC Pipe:  AWWA C605.
	2. Ductile Iron Pipe: AWWA C600.
	3. HDPE Pipe:  ASTM F2164.
	4. Steel Pipe:  AWWA C200.

	C. Hydrostatic pressure for testing shall be 1.5 times the designed working pressure at the lowest point in the line section being tested, or 150 psi minimum pressure, whichever is greater.  In the event it is not possible to measure the pressure at t...
	1. Warning:  Safety is of paramount importance when conducting hydrostatic pressure leak test due to possibility of sudden violent rupture or failure.
	2. In no case shall the test pressure exceed the manufacturers’ recommended maximum safe test pressure for the pipe or fittings.
	3. Under no circumstances shall HDPE pipe be maintained at test pressure (1.5 times design working pressure) for more than 8 hours.  If the test is not completed within this time, the system shall be depressurized and allowed to “relax” for a minimum ...
	4. For all pipe other than HDPE, maintain pressure in the pipeline for 24 hours prior to starting the test, then test the pipeline for 96 hours or until accepted by the Engineer.
	5. No observable leakage is allowed.  Measurable leakage must be within the maximum allowable limits set forth by applicable AWWA and ASTM standards.
	6. Any leaks detected during testing shall be repaired.  After repairs are completed, another full duration test shall be performed on the section of the pipeline to which the repairs were made.
	7. HDPE pipe: Add make-up water as necessary to maintain maximum test pressure for 4 hours.
	8. HDPE test phase: Pressurize pipe and reduce pressure by 10 psi and monitor pressure for 1 hour.  Do not increase pressure or add make-up water.
	9. HDPE pass/fail criteria: If no visual leakage is observed and pressure during the test phase remains steady (within 25% of test pressure) for the 1 hour test phase period, a passing test is indicated.

	D. Qualifications of polyethylene fusion personnel:
	1. Prior to production of heat fusion joints, the heat fusion joint machine operator shall be certified by the machine manufacturer or representative thereof who is approved by the Engineer.
	2. Each fusion machine operator shall receive training on the use of the specific fusion machine and the bonding procedure and shall perform at least one pipe-to-pipe bond and one pipe-to-fitting bond (if used) on each machine they are required to use...
	3. A fusion machine operator’s qualification shall remain in effect for a period of six months from the date of qualification.  The entity certifying an operator’s qualifications shall retain the ability to revoke an operator’s qualification if it is ...

	E. Fusion Quality Testing on Polyethylene pipe:  The Contractor shall verify field fusion quality by making and testing a trial fusion as follows:
	1. Frequency:  Minimum of once per fusion machine and crew per day, and a maximum of 20% of welds, or at any other time requested by the Owner or Engineer.  Changes in weather during course of day, including increase in wind velocity or blowing dust, ...
	2. Procedure:  The trial fusion shall be allowed to cool completely; then test straps shall be cut out and bent strap tested in accordance with ASTM F2620 [ASTM F2634].  If the bent strap test of the trial fusion fails at the joint, the field fusions ...
	3. Rejection of fusion joints:
	a. Any joint that exhibits a yield point lower than that of the unfused pipe or that fails in a brittle mode is considered unacceptable.
	b. If the tensile impact test of the trial fusion fails, all field fusions represented by the trial fusion shall be rejected.  Contractor, at his expense, shall make all necessary corrections to equipment, set-up, operation, and fusion procedure, and ...


	F. Testing of field welds on steel pipe and fittings shall be by ultrasonic or radiographic method in accordance with AWS D1.1.
	1. The Engineer reserves the right to demand evidence of welder’s certification for all personnel performing field welding of steel pipe and fittings.

	G. Thermal contraction and expansion of HDPE pipe:
	1. Engineer reserves the right to unbolt any flange or mechanical joint attached to HDPE pipe (including all valve assemblies) to check for tensile or compressive loading due to thermal contraction or expansion of the HDPE pipe.  Excessive tension, in...

	H. When tests indicate Work does not meet specified requirements, remove Work, replace and retest at no additional cost to the Owner.
	I. Tolerances:  Lay pipe to lines and grades shown on Drawings or as indicated by the Engineer, to the following tolerances:
	1. Total departure from vertical grade not to exceed 3 inches.
	2. Departure from vertical slope not to exceed 1/16 inch per foot.

	J. Contractor shall not connect to existing system until all testing and disinfection is complete and shall obtain written permission from the Owner to proceed with connection to the existing system.



	33 12 16 Water Utility Distribution Valves
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Valves.
	2. Water Pressure Gauges.
	3. Valve boxes.

	B. Related Sections:
	1. Section 03 30 00 - Cast-in-Place Concrete: Concrete materials.
	2. Section 31 22 13 - Rough Grading.
	3. Section 31 23 23 - Backfill.
	4. Section 33 05 16.13 - Precast Concrete Utility Structures.
	5. Section 33 11 00 - Water Utility Distribution Piping.
	6. Section 33 12 19 - Hydrants.
	7. Section 33 13 00 - Disinfection of Water Utility Distribution.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. Valves:
	1. Basis of Measurement: Each.
	2. Basis of Payment: Includes excavation, valve, valve box, valve riser and collar, accessories, tests, backfill and compaction.


	1.3 REFERENCES
	A. American Water Works Association (AWWA):
	1. AWWA C500 - Metal-Seated Gate Valves for Water Supply Service.
	2. AWWA C504 - Rubber-Seated Butterfly Valves.
	3. AWWA C508 - Swing-Check Valves for Waterworks Service, 2- through 24-in.
	4. AWWA C509 - Resilient-Seated Gate Valves for Water-Supply Service.
	5. AWWA C515 - Reduced Wall, Resilient-Seated Gate Valves for Water Supply Service.
	6. AWWA C550 - Protecting Epoxy Interior Coating for Valves and Hydrants.

	B. National Sanitation Foundation (NSF):
	1. NSF/ANSI Standard 61 - Drinking Water Components - Health Effects.

	C. New Mexico Standard Specifications for Public Works Construction (NMSSPWC):
	1. 801 - Installation of Water Transmission, Collector, and Distribution Lines.
	2. 802 - Installation of Water Service Lines.


	1.4 SUBMITTALS
	A. Design Data: Submit manufacturer's latest published literature. Include illustrations, installation instructions, maintenance instructions and parts lists.
	B. Manufacturer’s Certificates: Submit Statement of Compliance, supporting data, from material suppliers attesting that valves and accessories provided meet or exceed AWWA Standards and specification requirements.

	1.5 CLOSEOUT SUBMITTALS
	A. Project Record Documents: Record actual locations of all valves.  Provide completed Water Valve Cards for each valve installed per NMSSPWC Section 801.4.
	B. Provide Operation and Maintenance Data for each type of valve installed.

	1.6 QUALITY ASSURANCE
	A. Perform work in accordance with applicable New Mexico Standards and the National Fire Protection Act (NFPA).
	B. All piping, fittings, valves and any other potable water system appurtenances shall comply with the “Reduction of Lead in Drinking Water Act”, in effect as of 2014, or any subsequent revision thereof.
	C. Valves: Mark valve body with manufacturer's name and pressure rating.

	1.7 QUALIFICATIONS
	A. Manufacturer: company specializing in manufacturing Products specified in this section with minimum three years’ experience.

	1.8 DELIVERY, STORAGE AND HANDLING
	A. Prepare valves and accessories for shipment according to AWWA Standards and seal valve ends to prevent entry of foreign matter into product body.
	B. Deliver and store valves in shipping containers with labeling in place.
	C. Store products in areas protected from weather, moisture, or possible damage; do not store products directly on ground; handle products to prevent damage to interior or exterior surfaces.
	D. Coated valves and appurtenances shall be shipped on bunks and secured with nylon belt tie down straps or padded banding over braces, and shall be stored on padded skids or other suitable means to prevent damage to coating.
	E. Coated valves shall be handled with wide belt slings, padded forks or other means to prevent damage to coating.  Chains, cables or other equipment likely to damage coating or valves shall not be used.

	1.9 ENVIRONMENTAL REQUIREMENTS
	A. Conduct operations not to interfere with, interrupt, damage, destroy, or endanger integrity of surface or subsurface structures or utilities, and landscape in immediate or adjacent areas.

	1.10 COORDINATION
	A. Coordinate work with  the local fire department and utilities within construction area.

	1.11 MAINTENANCE MATERIALS
	A. Furnish two (2) tee wrenches to Owner (required length) for each valve type.


	PART 2 PRODUCTS
	2.1 RESILIENT WEDGE GATE VALVES
	A. Manufacturers:
	1. American Flow Control, Series 2500
	2. American AVK, Series 45
	3. East Jordan Iron Works, FlowMaster
	4. J&S Valve, Model 6800 and 6900
	5. Kennedy
	6. Mueller Company
	7. Southern Valve and Fitting USA Inc., Series 801 and 806
	8. United Water Products, Model 2010
	9. US Pipe, MetroSeal
	10. Or approved equal
	11. Substitutions:  Section 01 00 00 – Product Requirements.

	B. Resilient Wedge Gate Valves: AWWA C509/C515, NSF 61.
	1. Body, Bonnet, Gland Flange and Stuffing Box: Gray Iron or Ductile Iron for valves meeting AWWA C509, and Ductile Iron for valves meeting AWWA C515.
	2. Stem and Stem Nut: Low Zinc (<15%) Bronze or Stainless Steel.
	a. Stem: Non-rising stem (NRS), Minimum yield strength of 40,000 psi and elongation of 12%.
	b. Stem Nut: Minimum yield strength of 30,000 psi.

	3. Wedge: Ductile Iron ASTM A536 fully encapsulated with rubber.
	4. Bolts and Nuts: Stainless Steel.
	5. Operating Nut: Square; open counterclockwise unless otherwise indicated.
	6. Ends: Flanged or mechanical joint as directed by the Engineer.
	7. Coating: Fusion bonded epoxy conforming to AWWA C550; interior/exterior.
	8. Sizes 12 inch diameter and smaller: 250 psig.
	9. Sizes 16 inch diameter and larger: 200 psig.

	C. Where waterline is buried at a depth greater than 4 feet, provide valve stem extensions, complete with extension stem stabilizers, until depth of extension nut at least matches depth of operating nuts on valves installed at four-foot depth.

	2.2 WATER PRESSURE GAUGES
	A. Manufacturers:
	1. Winters Instruments.
	2. WIKA.
	3. Ashcroft.
	4. Or approved equal
	5. Substitutions: Section 01 00 00 - Product Requirements.

	B. Must conform to ANSI B40.1 and have the following characteristics:
	1. Liquid filled, altitude/psi process gauge.
	2. Accuracy:  0.5% of full scale.
	3. Wetted materials:  316 SS.
	4. Case material:  Polypropylene; safety glass window.
	5. Connection:  1/4" NPT(M), bottom.
	6. Dial Size:  4-1/2".
	7. Mounting:  Stem or surface.
	8. Range:  0-160 psi, 0-370 feet.


	2.3 VALVE BOXES
	A. Manufacturers:
	1. East Jordan Iron Works.
	2. Tyler Pipe.
	3. DL Foundry.
	4. SIP Industries.
	5. Or approved equal
	6. Substitutions: Section 01 00 00 – Product Requirements.

	B. 12-inch diameter Valves and Smaller: Domestic cast iron, two-piece, screw type.
	C. Valves larger than 12-inch diameter: Domestic cast iron, three-piece, screw type; round base.
	D. Where waterline is buried at a depth greater than 4 feet, provide valve box extensions as required.
	E. Cast iron lid marked "Water".
	F. Valve Box Alignment Device (VBAD):  All buried gate valves 3-inch through 12-inch requiring a valve box or any valve boxes that are set on a 3-inch to 12-inch buried gate valve shall be furnished with a valve box alignment device.  The device shall...

	2.4 ACCESSORIES
	A. Joint Restraints: “EBAA Iron, Megalug®”, or approved equal, for all pipe 4” diameter and greater, “EBAA Iron, Series 6500 and 7500”, or approved equal, for all pipe from 2” to 3-1/2” diameter, installation and spacing as per manufacturer's specific...
	B. Concrete for Thrust Restraints: Concrete type specified in Section 03 30 00.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Determine exact location and size of valves from Drawings; obtain clarification and directions from Engineer prior to execution of work.
	B. Verify invert elevations prior to excavation and installation of valves.

	3.2 PREPARATION
	A. Identify required lines, levels, contours and datum locations.
	B. Locate, identify, and protect utilities to remain from damage.
	C. Do not interrupt existing utilities without permission and without making arrangements to provide temporary utility services.
	1. Notify Engineer not less than 48 hours in advance of proposed utility interruption.
	2. Do not proceed without written permission from the Engineer.

	D. Perform trench excavation, backfilling and compaction in accordance with Sections 31 23 17 and 31 23 23.

	3.3 INSTALLATION
	A. Gate Valves and Butterfly Valves:
	1. Install valves in conjunction with pipe laying; set valves plumb.
	2. Provide buried valves with valve boxes installed flush with finished grade.
	3. Install valve stem risers and collars, and valve box extensions as required to match finished grade.
	4. All valve boxes must be centered over the operating nut.  When valve key in use, key shall be centered in valve box.
	5. Valves shall require the same joint restraint lengths as dead-ends of similar size and pipe material.
	6. All buried metallic components shall be wrapped in 8-mil polyethylene.

	B. Specialty Valves and Gauges:
	1. Install pressure reducing valves, check valves, solenoid valves, altitude valves, combination air valves, and gauges in accordance with Drawings and in accordance with manufacturer’s instructions, and the following sections of NNMSSPWC, in total or...
	a. Section 801 – Installation of Water Transmission, Collector, and Distribution Lines.
	b. Section 802 – Installation of Water Service Lines.


	C. Tracer Wire:
	1. For direct buried valves, tape tracer wire to outside of valve box up to last section of box.  Bring tracer wire into the valve box above the operating nut.  Protect wire ends with wire caps and protect from corrosion. Provide extra length of trace...


	3.4 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM
	A. Flush and disinfect system in accordance with Section 33 13 00.

	3.5 FIELD QUALITY CONTROL
	A. Section 01 00 00 - Execution Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Perform pressure test on domestic site water distribution system in accordance with AWWA C605.
	C. All valves, including butterfly valves, gate valves, check valves and air valves shall be manually actuated through their full cycle to ensure proper operation prior to installation.



	33 12 19 Hydrants 1-15-18
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1.
	1.
	1. Yard hydrants.

	B. Related Sections:
	1. Section 03 30 00 - Cast-in-Place Concrete: Concrete materials.
	2. Section 31 22 13 - Rough Grading.
	3. Section 31 23 23 - Backfill.
	4. Section 33 11 00 - Water Utility Distribution Piping.
	5. Section 33 12 16 - Water Utility Distribution Valves.
	6. Section 33 13 00 - Disinfection of Water Utility Distribution.


	1.2 UNIT PRICE
	A.
	A.
	A.
	A.
	A. Yard Hydrants:
	1. Basis of Measurement: Each.
	2. Basis of Payment: Includes excavation and backfill, yard hydrant, thrust block installation or megalugs, gravel for drain, PVC piping between waterline and hydrant at location shown on plans, and all other fittings and accessories necessary for a c...


	1.3 REFERENCES
	A. American Water Works Association (AWWA):
	1. AWWA C500 - Metal-Seated Gate Valves for Water Supply Service.
	2. AWWA C502 - Dry-Barrel Fire Hydrants.
	3. AWWA C550 - Protecting Epoxy Interior Coating for Valves and Hydrants.

	B. National Sanitation Foundation (NSF):
	1. NSF/ANSI Standard 61 - Drinking Water Components - Health Effects.

	C. National Fire Protection Association (NFPA):
	1. NFPA 291 - Recommended Practice for Fire Flow Testing and Marking Hydrants.

	D. New Mexico Standard Specifications for Public Works Construction (NMSSPWC):
	1. 801 - Installation of Water Transmission, Collector and Distribution Lines.
	2. 802 - Installation of Water Service Lines.


	1.4 SUBMITTALS
	A. Design Data: Submit manufacturer's latest published literature. Include illustrations, installation instructions, maintenance instructions and parts lists.
	B. Manufacturer’s Certificates: Submit Statement of Compliance, supporting data, from material suppliers attesting that valves, hydrants, and accessories provided meet or exceed AWWA Standards and specification requirements.

	1.5 CLOSEOUT SUBMITTALS
	A. Project Record Documents: Record actual locations of hydrants.  Provide completed Fire Hydrant Data Cards for each valve installed per NMSSPWC Section 801.5.
	B. Provide Operation and Maintenance Data for hydrants.

	1.6 QUALITY ASSURANCE
	A. Perform work in accordance with applicable New Mexico Standards and the National Fire Protection Act (NFPA).
	B. Provide uniform color scheme for fire hydrants in accordance with NFPA 291.

	1.7 QUALIFICATIONS
	A. Manufacturer: company specializing in manufacturing Products specified in this section with minimum three years experience.

	1.8 DELIVERY, STORAGE AND HANDLING
	A. Prepare valves, hydrants and accessories for shipment according to AWWA Standards and seal valve, hydrant and ends to prevent entry of foreign matter into product body.
	B. Store products in areas protected from weather, moisture, or possible damage; do not store products directly on ground; handle products to prevent damage to interior or exterior surfaces.

	1.9 ENVIRONMENTAL REQUIREMENTS
	A. Conduct operations not to interfere with, interrupt, damage, destroy, or endanger integrity of surface or subsurface structures or utilities, and landscape in immediate or adjacent areas.

	1.10 COORDINATION
	A. Coordinate work with the local fire department, and utilities within construction area.

	1.11 MAINTENANCE MATERIALS
	A. Furnish two (2) hydrant wrenches to Owner for each hydrant type.


	PART 2 PRODUCTS
	2.1 YARD HYDRANTS
	A. Brass frost proof type equipped with a brass vacuum breaker. The valve stem and plunger assembly shall be removable for inspection and repair without the need for digging up of the hydrant. The piping between the main waterline and the yard hydrant...
	B. Manufacturers:
	1. Merril.
	2. Woodford.
	3. Clayton.
	4. Or approved equal
	5. Substitutions: Permitted.

	C. Freezeless Self-Draining Dry-barrel.
	1. 1 inch brass hydrant barrel.
	2. Bury Depth: 4’ bury.
	3. Inlet Connection: 3/4 inch NPT in brass casting.
	4. Valve Opening: 3/4 inch NPT heavy-duty male house thread.
	5. Paint: Standard Red above ground line.
	6. Bolts and Nuts: Corrosion resistant.


	2.2 ACCESSORIES
	A. Joint Restraints: “EBAA Iron, Megalug®”, or approved equal, for all pipe 4” diameter and greater, “EBAA Iron, Series 6500 and 7500”, or approved equal, for all pipe from 2” to 3-1/2” diameter, installation and spacing as per manufacturer's specific...
	B. Concrete for Thrust Restraints: Concrete type specified in Section 03 30 00.
	C. Aggregate: Aggregate for hydrant drainage specified on Drawings.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Determine exact location and size of valves and hydrants from Drawings; obtain clarification and directions from Engineer prior to execution of work.
	B. Verify invert elevations prior to excavation and installation of valves and hydrants.

	3.2 PREPARATION
	A. Identify required lines, levels, contours and datum locations.
	B. Locate, identify, and protect utilities to remain from damage.
	C. Do not interrupt existing utilities without permission and without making arrangements to provide temporary utility services.
	1. Notify Engineer not less than 48 hours in advance of proposed utility interruption.
	2. Do not proceed without written permission from the Engineer.

	D. Perform trench excavation, backfilling and compaction in accordance with Sections 31 23 17 and 31 23 23.

	3.3 INSTALLATION
	A. Install hydrants in accordance with Drawings, manufacturer’s instructions, and the following sections of NNMSSPWC, in total or in part, except where amended by these Technical Specifications:
	1. Section 801 - Installation of Water Transmission, Collector, and Distribution Lines.
	2. Section 802 - Installation of Water Service Lines.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Yards Hydrants:
	1. Thoroughly flush waterline prior to installation.
	2. Install hydrants; provide support blocking and drainage gravel.


	3.4 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM
	A. Flush and disinfect system in accordance with Section 33 13 00.

	3.5 FIELD QUALITY CONTROL
	A. Section 01 00 00 - Execution Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Perform pressure test on domestic site water distribution system in accordance with AWWA C605.



	33 12 34 Water Utility Ultrasonic Flow Metering
	33 13 00 Disinfection of Water Utility Distribution
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes disinfection of potable water distribution and transmission system; and testing and reporting results.
	B. Related Sections:
	1. Section 33 11 00 - Water Utility Distribution Piping: Product and Execution requirements for installation, testing, of site domestic water distribution piping.
	2. Section 33 12 16 - Water Utility Distribution Valves.


	1.2 REFERENCES
	A. American Water Works Association (AWWA):
	1. AWWA B300 - Hypochlorites.
	2. AWWA B301 - Liquid Chlorine.
	3. AWWA B302 - Ammonium Sulfate.
	4. AWWA B303 - Sodium Chlorite.
	5. AWWA C600 - Installation of Ductile-Iron Water Mains and Their Appurtenances.
	6. AWWA C651 - Disinfecting Water Mains.

	B. New Mexico Administrative Code (NMAC) - Title 20, Chapter 7, Part 10:
	1. Section 201: Application for Public Water System Project Approval.
	2. Section 400: General Operating Requirements.


	1.3 SUBMITTALS
	A. Section 01 00 00 - Submittal Procedures: Requirements for submittals.
	B. Product Data: Submit procedures, proposed chemicals, and treatment levels for review.
	C. Testing Plan: Contractor must submit proposed testing procedures specific to the project including laboratory name and contact information, testing/sampling locations, method for disposal of chlorinated water and equipment to be employed for disinf...
	D. Test Reports: Indicate results comparative to specified requirements.
	E. Certificate: Certify cleanliness of water distribution system meets or exceeds specified requirements.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 00 00 - Execution Requirements: Requirements for submittals.
	B. Disinfection Report:
	1. Type and form of disinfectant used.
	2. Date and time of disinfectant injection start and time of completion.
	3. Test locations.
	4. Name of person collecting samples.
	5. Initial and 24 hour disinfectant residuals in treated water in ppm for each outlet tested.
	6. Date and time of flushing start and completion.
	7. Disinfectant residual after flushing in ppm for each outlet tested.

	C. Bacteriological Report:
	1. Date issued, project name, and testing laboratory name, address, and telephone number.
	2. Time and date of water sample collection.
	3. Name of person collecting samples.
	4. Test locations.
	5. Initial and 24 hour disinfectant residuals in ppm for each outlet tested.
	6. Coliform bacteria test results for each outlet tested.
	7. Certify water conforms, or fails to conform, to bacterial standards of authority having jurisdiction.

	D. Water Quality Certificate: Certify water conforms to quality standards of authority having jurisdiction, suitable for human consumption.

	1.5 QUALITY ASSURANCE
	A. Perform Work in accordance with AWWA C651.

	1.6 QUALIFICATIONS
	A. Testing Firm: Company specializing in testing potable water systems, certified by State of New Mexico.
	B. Submit bacteriologist's signature and authority associated with testing.


	PART 2 PRODUCTS
	2.1 DISINFECTION CHEMICALS
	A. Chemicals: AWWA B300, Hypochlorite, AWWA B301, Liquid Chlorine, AWWA B302, Ammonium Sulfate, and AWWA B303, Sodium Chlorite.
	B. Per NMSSPWC Section 801.17.1, “Dry chlorine will not be used for disinfection of waterlines.”


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 00 00 - Administrative Requirements: Verification of existing conditions before starting work.
	B. Verify piping system has been cleaned, inspected, and pressure tested.
	C. Perform scheduling and disinfecting activity with start-up, water pressure testing, adjusting and balancing, demonstration procedures, including coordination with related systems.

	3.2 INSTALLATION
	A. Prior to disinfection, thoroughly flush the system with potable, disinfected water.  Flushing may be accomplished either by gravity or by pumping, provided the pump is not damaged due to insufficient head.  Any damage to the pump during flushing sh...
	B. Provide and attach required equipment to perform the Work of this section.
	1. Contractor shall install testing saddles, if needed, to comply with spacing requirements for bacteriological testing under AWWA C651.  Such testing saddles are not shown on the drawings; the associated material and installation cost shall be consid...

	C. Introduce treatment into piping system and perform disinfection in accordance with AWWA C651.
	D. Maintain disinfectant in system for 24 hours, or 48 hours if the temperature is less than 41 degrees Fahrenheit.”
	E. Flush, circulate, and clean using domestic water.
	1. Contractor shall coordinate with Owner Representative prior to using domestic water to avoid interruption of service to existing connections.  Contractor shall not exceed maximum allowable instantaneous flow (gpm) or daily flow (gpd), as specified ...

	F. Replace permanent system devices removed for disinfection.

	3.3 FIELD QUALITY CONTROL
	A. Section 01 00 00 - Execution Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Disinfection, Flushing, and Sampling:
	1. Disinfect and test pipeline installation in accordance with AWWA C651.
	2. Upon completion of retention period required for disinfection, flush pipeline until chlorine concentration in water leaving pipeline is no higher than that generally prevailing in existing system or is acceptable for domestic use.
	3. Legally dispose of chlorinated water. When chlorinated discharge may cause damage to environment, apply neutralizing chemical to chlorinated water to neutralize chlorine residual remaining in water.
	4. After final flushing and before pipeline is connected to existing system, or placed in service, employ an approved independent testing laboratory, approved by the Engineer, to sample, test and certify water quality suitable for human consumption, i...
	5. Contractor shall be reimbursed for the cost of laboratory tests upon submittal of invoice(s). The laboratory results of all tests shall be submitted directly to the Engineer. Contractor shall pay for all failed tests.
	6. Contractor shall not connect to existing system until all testing and disinfection is complete and shall obtain written permission from the Engineer to proceed with connection to the existing system.

	C. Re-Disinfection:
	1. In the event the performed water quality testing fails, the Contractor will disinfect the affected portions of the system again, and the approved testing laboratory shall sample, test and certify water quality as described in these specifications. ...




	33 31 00 Sanitary Sewer Systems 1-15-18
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes the furnishing and installation of all underground PVC non-pressure pipe for gravity sewer lines and all appurtenant work, complete in place, in accordance with the requirements of the Contract Documents.
	B. Related Sections:
	1. Section 03 30 00 - Cast-in-Place Concrete: Concrete materials.
	1.
	2. Section 31 23 17 - Trenching.
	3. Section 31 23 23 - Backfill.
	4. Section 33 01 32 - Sewer and Manhole Testing.
	5. Section 33 39 13 - Precast Concrete Manholes.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. Pipe and Fittings:
	1. Basis of Measurement: By the linear foot.
	2. Basis of Payment: Includes hand trimming excavation, piping and fittings, all valves and appurtenances not listed separately on the Bid Form, bedding, and connection to public utility.
	3. The cost of compaction testing shall be reimbursed to the Contractor, upon submittal of invoices. The cost of work associated with hydrostatic pressure testing and testing of material welds, etc. shall be considered incidental to related work and n...


	1.3 REFERENCES
	A. American Society for Testing and Materials (ASTM)
	1. ASTM D1784 - Specification for Rigid Polyvinyl Chloride (PVC) Compounds and Chlorinated Polyvinyl Chloride (CPVC) Compounds, Cell Classification 12454 or 12364.
	2. ASTM D2321 - Recommended Practice for Underground Installation of Flexible Thermoplastic Sewer Pipe.
	3. ASTM F477 - Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe.
	4. ASTM F679 - Specification for Polyvinyl Chloride (PVC) Large-Diameter Plastic Gravity Sewer Pipe (18” to 24”).
	5. ASTM D3034 - Specifications for Polyvinyl Chloride (PVC) Small Diameter (less than 18 inch) Plastic Gravity Sewer Pipe (4” to 15”).
	6. ASTM D3212 - Joints for PVC Pipe Using Rubber Gaskets.


	1.4 SUBMITTALS
	A. The Contractor shall submit to the Engineer, upon request, samples of materials proposed for use on the work. Requested samples shall be clearly marked to show the manufacturer's name and product identification and shall be submitted along with the...
	B. Testing Plan:  Contractor must submit proposed testing procedure and equipment to be employed for testing of lines for approval by Engineer.
	C. Shoring and Bracing Drawings: The Contractor’s attention is directed to the applicable sections of these Specifications, which may require the submittal of shoring and bracing drawings by the Contractor. Contractor to address if OSHA approved trenc...
	D. Shop Drawings: The Contractor shall submit shop drawings, manufacturer’s details and specifications, and laying diagrams of all pipe, joints, bends, special fittings, and piping appurtenances in accordance with the applicable sections of these Spec...
	E. The Contractor shall provide manufacturer's certificates for all materials indicating conformance to the reference specifications.

	1.5 QUALITY ASSURANCE
	A. All materials testing shall be based upon applicable ASTM Test Methods referenced herein for the materials specified. All costs of such inspection and tests shall be borne by the Contractor.
	B. Mandrel Test: In addition to the requirements as specified in applicable sections of these Specifications, all PVC gravity sewer pipe shall be tested for deflection and obstructions. The mandrel test shall be performed after backfilling and compact...
	C. Certificates: Manufacturer's notarized certificates of compliance shall be furnished by the Contractor.
	D. The pipe shall be subjected to the specified flattening resistance, impact resistance and stiffness tests.

	1.6 CLEAN-UP
	A. In addition to the requirements of other applicable sections of these Specifications, the Contractor, upon completion of backfilling and grading over trenches, shall remove all excess materials and equipment from the site.


	PART 2 PRODUCTS
	2.1 GENERAL
	A. All polyvinyl chloride (PVC) pipe will be furnished in the sizes indicated on the Drawings. All pipe, in compliance with this Specification, shall be continuously and permanently marked with the manufacturer's name and code, pipe size, PVC minimum ...
	B. Include the year, month, day, shift, plant and extruder of manufacturer. This coding shall be done in conjunction with records to be held by the manufacturer for 2 years, covering quality control tests, raw material batch number, and other informat...
	C. Sewage line shall be green PVC.

	2.2 PIPE
	A. All PVC pipe shall be joined by compression joints unless otherwise shown or specified, and shall conform to the following requirements:
	1. PVC pipe shall conform to the requirements of ASTM F679 for all pipe 18 inches in diameter and greater.  PVC pipe up to and including 15-inch diameter pipe shall conform to ASTM D3034 SDR35.
	2. Joints for PVC pipe shall be rubber gasket joints conforming to ASTM D3212. Rubber gaskets for compression type joints for PVC pipe and fittings shall conform to the requirements of ASTM F477.
	3. Pipe will be bell and spigot joints.


	2.3 VALVE BOXES
	A. 12-inch diameter Valves and Smaller: Domestic cast iron, two-piece, screw type.
	B. Valves larger than 12-inch diameter: Domestic cast iron, three-piece, screw type; round base.
	C. Cast iron lid marked "Sewer".

	2.4 SERVICE LINES AND SADDLES
	A. Unless otherwise specified or shown on the plans, all saddles, including service saddles, shall be stainless steel “Y” type with gasketed joint using “O” ring between main and saddle. Saddle shall be secured to the main line with two stainless stee...
	B. Service lines will be 4” PVC SDR-35, bell and spigot pipe joints with factory installed rubber gaskets. One service will be provided to each structure presently being served.
	C. PVC clean-outs shall be installed at the locations indicated on the Drawings along with all related appurtenances.
	D. Two 4” PVC clean-outs and a 4” PVC backflow preventer valve, (Jones Stephens Corp.: B-04-400, or approved equal) shall be installed at the point of discharge.

	2.5 BEDDING MATERIAL
	A. Unless otherwise specified or shown, all material used for pipe bedding shall conform to the requirements for "Embedment Materials" as specified in the applicable section of these Specifications.

	2.6 UNDERGROUND PIPE MARKERS
	A. Furnish materials in accordance with the most recent edition of New Mexico Standard Specifications for Public Works Construction, with latest revisions.
	B. Tracer Wire: 12 AWG, Solid Copper, Single Conductor, 30 volts, Green Jacket, UF-XHHW wire or equal, for underground installation.
	C. Tracer Wire Access Boxes:
	1. Water Tracer Wire Access Box by C.P. Test Services - Valvco, Inc., 4-inch diameter, 24-inch length, cast iron tracer wire access box, with access box lid labeled “SEWER”.
	2. SnakePit Magnetized Tracer Box by Copperhead Industries, LLC, Test and Monitoring Station (green color) with box type to meet application.
	3. Approved equal.

	D. Underground Utility Marking Tape: Bright colored, continuously printed, minimum 6 inches wide by 4-mil thick, manufactured for direct burial service, imprinted with "SEWER LINE " (or similar wording) in large letters, on green tape in conformance w...

	2.7 ABOVEGROUND PIPE MARKERS
	A. Carsonite marker posts, as per corresponding detail in the Drawings, color to match contents and comply with industry standards, with Owner-specified decals furnished and installed by the Contractor.


	PART 3 EXECUTION
	3.1 GENERAL
	A. All laying, jointing, and testing for defects and for leakage shall be performed in the presence of the Engineer, and shall be subject to his approval before acceptance. All material found during the progress to have defects will be rejected and th...
	B. Installation shall conform to the requirements of ASTM D2321 and to the supplementary requirements or modifications specified herein. Wherever the provisions of this Section and the requirements of ASTM D2321 are in conflict, the more stringent pro...
	C. The internal diameter of the pipe barrel shall not be reduced by more than 3 percent of its base diameter when measured after backfilling and compacting but prior to final paving. If this amount of allowable pipe deflection is exceeded, the Contrac...
	D. The minimum cover on 4” PVC SDR-35 service lines shall be 18”.

	3.2 TRENCHING AND BACKFILL
	A. Trench excavation and backfill shall conform to the requirements of the applicable sections of these specifications.

	3.3 LAYING PIPE
	A. The pipe shall be installed in accordance with the requirements of ASTM D2321 and as specified herein. The sections shall be closely jointed to form a smooth flow line. Immediately before placing each section of pipe in final position for jointing,...
	B. Proper implements, tools, and facilities as recommended by the pipe manufacturer’s standard printed installation instructions shall be provided and used by the Contractor for safe and efficient execution of the work. All pipe, fittings, and accesso...
	C. Cutting and machining of the pipe shall be accomplished in accordance with the pipe manufacturer's standard procedures for this operation. Pipe shall not be cut with a cold chisel, standard iron pipe cutter, or any other method that may fracture th...
	D. The pipe and accessories shall be inspected for defects prior to lowering into the trench. Any defective, damaged or unsound pipe shall be repaired or replaced. All foreign matter or dirt shall be removed from the interior of the pipe before loweri...
	E. Adequate protection and maintenance of all underground and surface utility structures, drains, sewers, and other obstructions encountered in the progress of the work shall be included in the unit price of the item.
	F. Where the grade or alignment of the pipe is obstructed by existing utility structures such as conduits, ducts, pipes, branch connections to main sewers, or main drains, the obstruction shall be permanently supported, relocated, removed, or reconstr...
	G. Pipe grade shall be maintained through the use of laser alignment equipment. Laser will be set at manhole locations.  Batter boards for grades can be used as approved by Engineer.
	H. Install tracer wire continuous, taped to top of pipeline at regular intervals not exceeding 24”; coordinate with Sections 31 23 17 and 31 23 23. Continuity of tracer wire shall be tested periodically as indicated by Engineer, and prior to final acc...
	I. Expose tracer wire at every surface penetration (i.e. manholes, etc.). Protect wire ends with wire caps and protect from corrosion. Provide extra length of tracer wire at each structure, so tracer wire can be pulled 3 feet out top of structure for ...
	J. Install underground utility marking tape continuous, buried 24 inches directly above pipe.  Coordinate with Section 31 23 17 and 31 23 23.
	K. Install aboveground utility markers as specified on the Drawings.

	3.4 HANDLING
	A. Handling of all pipe shall be done with care to ensure that the pipe is not damaged in any manner during storage, transit, loading, unloading, and installation.
	B. Pipe shall be inspected both prior to and after installation in the trench or ditch and all defective lengths shall be rejected and immediately removed from the working area.
	C. Store polyethylene materials out of sunlight including all plastic pipe.

	3.5 FIELD JOINTING
	A. Each pipe compression type joint shall be joined with a lock-in rubber ring and a ring groove that is designed to resist displacement during pipe insertion. Joints shall be made as recommended by pipe manufacturer.
	B. A thin film of lubricant shall be applied to the exposed clean surface of the interior of the bell end and to the outside of the clean pipe end. Pipe joint lubricant other than that furnished with the pipe or approved by the pipe manufacturer shall...
	C. The pipe shall not be deflected either vertically or horizontally in excess of the printed recommendations of the manufacturer of the coupling. No deflection shall be allowed at the joints.
	D. When pipe laying is not in progress, the open ends of the pipe shall be closed to prevent trench water from entering pipe. Adequate backfill shall be deposited on pipe to prevent floating of pipe. Any pipe that has floated shall be removed from the...

	3.6 INSTALLATION OF BENDS, TEES AND SIMILAR FITTINGS
	A. Fittings shall be installed utilizing standard installation procedures. Fittings shall be lowered into trench by means of rope, cable, chain, or other acceptable means without damage to the fittings. Cable, rope, or other devices used for lowering ...

	3.7 ANCHOR BLOCKS
	A. Anchor blocks shall be installed in accordance with the details shown on the Drawings.

	3.8 TESTING
	A. Field testing of gravity sewer pipe shall conform to the requirements specified herein and/or to accepted industry standards as approved by the Engineer.



	33 32 20 Temporary Bypass Pumping System
	PART 1 GENERAL
	1.1 Scope
	A. Under this item, the Contractor is required to furnish all materials, labor, equipment, power, controls, decanter, and maintenance, etc. to implement a temporary pumping system for diverting the existing flow as outlined in Sequence of Work sheet o...
	B. The design, installation, and operation of the temporary pumping system shall be the Contractor’s responsibility. The Contractor shall employ the services of a vendor who can demonstrate to the Engineer that he specializes in the design and operati...
	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. Bypass pumping operations
	1. Basis of Measurement: By Lump Sum .
	2. Basis of Payment: Includes labor and equipment required to bypass wastewater flows as required to complete improvements of the WWTP.  Contractor must coordinate bypass operations from the Engineer and Owner prior to commencing operations.


	1.3 SUBMITTALS
	A. Section 01 00 00 - Submittal Procedures: Requirements for submittals.

	B. Contractor shall prepare with the vendor a specific, detailed description of the proposed pumping system and submit it and the vendor’s references to the Engineer for approval.
	C. Contractor shall submit to the Engineer detailed plans and descriptions outlining all provisions and precautions to be taken by the Contractor regarding handling of existing wastewater flows. This plan must be specific and complete, including such ...
	D. The plan shall include but not be limited to the details of the following:
	1. Staging areas for pumps.
	2. Sewer plugging method and types of plugs.
	3. Size and location of manholes or access points for suction and discharge hose or piping.
	4. Size of pipeline or conveyance system to be bypassed.
	5. Number, size, material, location, and method of installation of suction piping.
	6. Number, size, material, method of installation and location of installation of discharge piping.
	7. Bypass pump sizes, capacity, number of each size to be on site and power requirements.
	8. Calculations of static lift, friction losses, and flow velocity (pump curves showing pump operating range shall be submitted).
	9. Standby power generator size, location.
	10. Downstream discharge plan.
	11. Method of protecting discharge manholes or structures from erosion and damage.
	12. Thrust and restraint block sizes and locations.
	13. Sections showing suction and discharge pipe depth, embedment, select fill, and special backfill.
	14. Method of noise control for each pump and/or generator.
	15. Any temporary pipe supports and anchoring requirements.
	16. Design plans and computation for access to bypass pumping locations indicated on the Drawings.
	17. Calculations for selection of bypass pumping pipe size.
	18. Schedule for installation of and maintenance of bypass pumping lines.
	19. Plan indicating selection of location of bypass pumping line locations.


	PART 2 PRODUCTS
	2.1 EQUIPMENT
	A. All pumps used shall be fully automatic self-priming units that do not require the use of foot-valves or vacuum pumps in the priming system. The pumps may be electric or diesel powered. All pumps used must be constructed to allow dry running for lo...
	B. All pumps shall be Power Prime’s automatic self-priming pumps as manufactured by Power Prime Pumps or approved equal.
	C. Contractor shall provide the necessary stop/start controls for each pump.
	D. The Contractor shall include one stand-by pump of each size to be maintained on site. Back up pumps shall be online, isolated from the primary system by a valve.
	E. It is recommended that the pump be contained inside a temporary portable berm to contain any fuel or sewage that may spill during the normal course of operation.
	F. Discharge Piping – In order to prevent the accidental spillage of flows, all discharge systems shall be temporarily constructed of rigid pipe with positive, restrained joints. Under no circumstances will “irrigation” type piping or glued PVC pipe b...
	G. Allowable piping materials will be High Density Polyethylene of DR-21 sidewall ratio.
	2.2 SYSTEM DESCRIPTION
	A. Design Requirements
	1. Bypass pumping systems shall have sufficient capacity to pump a peak flow of 0.2 mgd. The Contractor shall provide all pipeline plugs, pumps of adequate size to handle peak flow, and temporary discharge piping to ensure that the total flow of the m...
	2. The Contractor shall have adequate standby equipment available and ready for immediate operation and use in the event of an emergency or breakdown. One standby pump for each size pump utilized shall be installed at the mainline flow bypassing locat...
	3. Bypass pumping system shall be capable of bypassing the flow around the work area and be sized to handle any amount of flow up to full available flow as defined by the Owner into the work area as necessary for satisfactory performances of work.
	4. The Contractor shall make all arrangements for bypass pumping during the time when the main is shut down for any reason. System must overcome any existence force main pressure on discharge.
	B. Performance Requirements
	1. It is essential to the operation of the existing system being bypassed that no interruptions in the flow occur throughout the duration of the project. To this end, Contractor shall provide, maintain, and operate all temporary facilities such as dam...
	2. The design, installation, and operation of the temporary pumping system shall be the Contractor’s responsibility. The bypass system shall meet the requirements of all codes and regulatory agencies having jurisdiction.
	3. Contractor shall provide all necessary means to convey safely the sewage past the work area. The Contractor will not be permitted to stop or impede the main flows under any circumstances.
	4. Contractor shall divert the flow around the work area in manner that will not cause damage to, or surcharging of Owners system and will protect public and private property from damage and flooding.
	5. Contractor shall protect water resources, wetlands, and other natural resources.
	6. Contractor shall maintain the quality of the effluent to be discharged from the clarifier to not exceed the following parameters on a 30-day arithmetic average:
	a. BOD5 ≤ 10 mg/L
	b. TSS ≤ 15 mg/L
	c. NH3-N ≤ 1.0 mg/L
	d. Total Inorganic Nitrogen (TIN) ≤ 8.0 mg/L

	PART 3 EXECUTION
	3.1 PREPARATION
	A. Precautions:
	1. Contractor is responsible for locating any existing utilities in the area selected for the bypass pipelines. The Contractor shall locate his bypass pipelines to minimize any disturbance to existing utilities and shall obtain approval of the pipelin...
	2. During all bypass-pumping operations, the Contractor shall protect the Owner’s system (Pumping Station, Conveyance System, Etc.) as applicable from damage inflicted by any equipment. The Contractor shall be responsible for all physical damage to th...
	3.2 INSTALLATION AND REMOVAL
	A. Contractor shall remove manhole sections or make connections to the existing conveyance system and construct temporary bypass pumping structures only at the access location indicated on the Drawings and as may be required to provide adequate suctio...
	B. Plugging or blocking of flows shall incorporate a primary or secondary plugging device. When plugging or blocking is no longer needed for performance and acceptance or work, it is to be removed in a manner that permits the sewage flow to return slo...
	C. When working inside manhole or force main, Contractor shall exercise caution and comply with OSHA requirements when working in the presence of sewer gases, combustible or oxygen-deficient atmospheres, and confined spaces.
	D. The installation of the bypass pipelines is prohibited in all salt marsh / wetland areas. The pipeline must be located if possible off streets and sidewalks and on shoulders of the roads. When the bypass pipeline crosses local streets and private d...
	3.3 FIELD QUALITY CONTROL AND MAINTENANCE
	A. Test:
	1. Contractor shall perform leakage and pressure tests of the bypass pumping discharge piping using clean water prior to the actual operation. The Engineer will be given 24-hours’ notice prior to testing.
	B. Inspection:
	1. Contractor shall inspect bypass pumping system on a continuous basis to ensure the system is working correctly.
	C. Maintenance Service:
	1. Contractor shall ensure the temporary pumping system is properly maintained and a responsible operator shall be on hand at all times, when pumps are operating.
	2. Contractor shall monitor pump fuel levels if required and arrange for timely refueling as needed.
	D. Extra Materials:
	1. Spare parts for pumps and piping shall be kept on site as required.
	2. Adequate hoisting equipment for each pump and accessories shall be maintained on the site.


	33 34 00 Force Mains
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Force mains.
	2. Bedding and cover materials.

	B. Related Sections:
	1. Section 03 30 00 - Cast-in-Place Concrete.
	2. Section 31 23 17 - Trenching.
	3. Section 31 23 23 - Backfill.
	4. Section 33 05 16.13 - Precast Concrete Utility Structures.
	5. Section 33 31 00 - Sanitary Sewer Systems.


	1.2 UNIT PRICE - MEASUREMENT AND PAYMENT
	A. Pipe and Fittings:
	1. Basis of Measurement: By linear foot.
	2. Basis of Payment: Includes hand trimming, excavation, thrust restraints, pipe, fittings, backfill, bedding and compaction.

	B. Gate, Ball & Plug Valves:
	1. Basis of Measurement: By the unit.
	2. Basis of Payment: Includes vault, valve, fittings and accessories.

	C. Check Valves:
	1. Basis of Measurement: By the unit.
	2. Basis of Payment: Includes vault, valve, fittings and accessories.


	1.3 REFERENCES
	A. American Association of State Highway and Transportation Officials (AASHTO):
	1. AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop.

	B. American Society for Testing and Materials International (ASTM):
	1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)).
	2. ASTM D1557 - Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (6,000 ft-lbf/ft3 (2,700 kN-m/m3)).
	3. ASTM F2164 - Standard Practice for Field Leak Testing of Polyethylene (PE) Pressure Piping Systems Using Hydrostatic Pressure.
	4. ASTM D2620 - Standard Practice for Heat Fusion Joining of Polyethylene Pipe and Fittings.
	5. ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth).
	6. ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by Nuclear Methods (Shallow Depth).

	C. American Water Works Association (AWWA):
	1. AWWA C105/A21.5 - Polyethylene Encasement for Ductile Iron Pipe Systems
	2. AWWA C110/A21.10 - Ductile Iron and Gray Iron Fittings
	3. AWWA C111/A21.11 - Rubber Gasket Joints for Ductile Iron Pressure Pipe and Fittings
	4. AWWA C115/A21.15 - Flanged Ductile Iron Pipe with Ductile Iron or Gray Iron Threaded Flanges
	5. AWWA C153/A.21.53 - ANSI Standard for Ductile-Iron Compact Fittings.
	6. AWWA C605 - Standard for Underground Installation of Polyvinyl Chloride (PVC) Pressure Pipe and Fittings.
	7. AWWA C900 - Standard for Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated Fittings, 4 in. through 12 in.
	8. AWWA C905 - Standard for Polyvinyl Chloride (PVC Pressure Pipe and Fabricated Fittings, 14 in. through 48 in.
	9. AWWA M23 - AWWA Manual of Supply Practices PVC Pipe - Design and Installation, Second Edition.

	D. Plastic Pipe Institute.
	E. Ductile Iron Pipe research Association.

	1.4 SUBMITTALS
	A. Section 01 00 00 - Submittal Procedures: Requirements for submittals.
	B. Shop Drawings: Submit shop drawings for force main pipe. Indicate piece numbers and locations and restrained joint locations.
	C. Product Data: Submit data indicating pipe material used, pipe accessories, restrained joint details, locations, manufacturers’ specifications, and materials.
	D. Testing Plan:  Contractor must submit proposed testing procedure and equipment to be employed for hydrostatic testing of lines for approval by Engineer.
	E. Manufacturer's Installation Instructions: Indicate special procedures required to install Products specified.
	F. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

	1.5 CLOSEOUT SUBMITTALS
	A. Section 01 00 00 - Execution Requirements: Requirements for submittals.
	B. Project Record Documents: Record location of pipe runs, connections, and installed invert, or top of pipe elevations, elevations, as approved by the Engineer, at 100 foot intervals and at pipe terminations on as-built drawings
	C. Identify and describe unexpected variations to subsoil conditions or discovery of uncharted utilities.

	1.6 FIELD MEASUREMENTS
	A. Verify field measurements and elevations are as indicated.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Section 01 00 00 - Product Requirements: Requirements for transporting, handling, storing, and protecting products.
	B. All materials will be subject to inspection and approved by the Engineer after delivery and no broken, cracked, misshapen, imperfectly coated, or otherwise damaged or unsatisfactory material shall be used.
	C. When lifting with slings, only wide fabric choker slings capable of safely carrying the load shall be used to lift, move, or lower pipe and fittings.  Wire rope and chain are prohibited. Slings shall be of sufficient capacity for the load, and shal...
	D. Do not place materials on private property without written permission of property owner.
	E. During loading, transporting and unloading, exercise care to prevent damage to materials.
	F. All material found during the progress of the work to have cracks, flaws, or other defects shall be rejected and promptly removed from the site.
	G. If damage occurs to any pipe, fittings, valves, or accessories in handling, the damage shall be immediately brought to the Engineer's attention. The Engineer shall prescribe corrective repairs, or rejection of the damaged items.

	1.8 COORDINATION
	A. Section 01 00 00 - Administrative Requirements: Coordination and project conditions.
	B. Coordinate the Work related to any required trenching and connection to existing municipal sewer utility service and/or reclaimed wastewater.


	PART 2 PRODUCTS
	2.1 FORCE MAIN
	A. Polyvinylchloride (PVC) Pipe:
	1. PVC pipe shall be AWWA C900; Pressure Class 100, DR 25, for operating pressure less than 50 psi; Class 150, DR 18, for operating pressure greater than 50 psi. PVC force main under paved areas shall be AWWA C900, DR 14, Pressure Class 200. For pipe ...
	2. All fittings on PVC pipe shall be restrained type, Mega-Lug, or approved alternate.
	3. Pipe color shall match contents and comply with industry standards.

	B. Ductile Iron Pipe:
	1. Ductile iron pipe shall meet the requirements of ANSI Specification A21.51, AWWA C151. Pipe wall thickness shall conform to ANSI/AWWA C151/A21.51 for Pressure Class 350, unless otherwise noted on the Drawings or on the Bid Form.  Exterior of pipe s...
	2. Ductile iron pipe shall be covered with polyethylene in accordance with ANSI/AWWA C105/A21.5.


	2.2 GATE, PLUG AND BALL VALVES
	A. Manufacturers:
	1. Pratt, or approved equal.
	2. Substitutions: Section 01 00 00 - Product Requirements.


	2.3 CHECK VALVES
	A. Manufacturers:
	1. Mueller, or approved equal.
	2. Substitutions: Section 01 00 00 - Product Requirements.


	2.4 UNDERGROUND PIPE MARKERS
	A. Underground Utility Marking Tape: Bright colored, continuously printed, minimum 6 inches wide by 4-mil thick, manufactured for direct burial service, imprinted with "SEWAGE FORCE MAIN" or “RECLAIMED WATER FORCE MAIN” (or similar wording) in large l...
	B. Tracer Wire: 12 AWG, Solid Copper, Single Conductor, 30 volts, UF-XHHW wire or equal, for underground installation.
	C. Tracer Wire Access Box installed in each concrete valve box collar:
	1. Tracer Wire Access Box by C.P. Test Services - Valvco, Inc., 4-inch diameter, 24-inch length, cast iron tracer wire access box at each valve location next to valve box, with access box lid labeled to match liquid carried in force main.
	2. SnakePit Magnetized Tracer Box by Copperhead Industries, LLC, Test and Monitoring Station with box type to meet application and lid color per APWA uniform color code.
	3. Approved equal.


	2.5 ABOVEGROUND PIPE MARKERS
	A. Carsonite marker posts, as per corresponding detail in the Drawings, color to match contents and comply with industry standards, with Owner-specified decals furnished and installed by the Contractor.

	2.6 BEDDING AND COVER MATERIALS
	A. Bedding: Fill Type D as specified in Section 31 23 23.
	B. Soil Backfill from Above Pipe to Finish Grade: Subsoil with no rocks over 6 inches in diameter, frozen earth or foreign matter.

	2.7 CONCRETE
	A. Concrete in accordance with Section 03 30 00.


	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 00 00 - Administrative Requirements: Verification of existing conditions before starting work.
	B. Verify trench cut and excavation base are ready to receive work and excavations, dimensions, and elevations are as indicated on Drawings.

	3.2 PREPARATION
	A. Correct over excavation with fine aggregate.
	B. As per pipe manufacturer requirements, remove large stones or other hard matter capable of damaging pipe or impeding consistent backfilling or compaction.

	3.3 INSTALLATION - PIPE
	A. Install pipe, fittings, and accessories in accordance with Drawings and manufacturer’s recommendations.
	B. The interior of the pipe shall be thoroughly cleaned of all foreign matter before being gently lowered into the trench and shall be kept clean during the laying operations by means of plugs or other approved methods.  During suspension of work for ...
	C. Lines shall be laid straight, and depth of cover shall be maintained uniform with respect to finish grade, whether grading is either completed or proposed at time of pipe installation.  When a grade of slope is shown on the drawings, batter boards ...
	D. Refer to Section 31 23 17 for backfilling and compacting requirements. Do not displace or damage pipe when compacting.
	E. Connect to existing sewer system, re-use piping system and/or wastewater treatment plant, as shown on the Drawings.
	F. Dresser couplings required for transitions from one pipe to another shall be stainless steel.
	G. Install tracer wire continuous, taped to top of pipeline at regular intervals not exceeding 24”; coordinate with Sections 31 23 17 and 31 23 23. Continuity of tracer wire shall be tested periodically as indicated by Engineer, and prior to final acc...
	H. Expose tracer wire at every surface penetration (i.e. valves, vaults, etc.). Protect wire ends with wire caps and protect from corrosion. Provide extra length of tracer wire at each structure, so tracer wire can be pulled 3 feet out top of structur...
	I. Install underground utility marking tape continuous, buried 18 inches directly above pipe. Coordinate with Section 31 23 17 and 31 23 23.
	J. Install aboveground utility markers as specified on the Drawings.
	K. Pipe bending maximum radius shall not exceed manufacturer’s recommendations.
	L. Install Work in accordance with State of New Mexico Public Work's standards.

	3.4 JOINING HDPE
	A. Heat Fusion Joining of polyethylene pipe:  Joints between plain end pipes and fitting shall be made by butt fusion.  Joints between the main and saddle branch fittings shall be made using saddle fusion.  Either procedure used must be recommended by...
	B. Polyethylene fittings may be joined together or to other materials by means of:
	1. Flanged connections (flange adapters and back-up rings);
	2. Mechanical coupling designed for joining polyethylene pipe or for joining polyethylene pipe to another material;
	3. MJ adapters; or
	4. Electrofusion.

	C. Mechanical bolted joining may be used where the butt fusion method cannot be used. Flange joining will be accomplished by using a HDPE flange adapter with a ductile iron back-up ring. Mechanical joint joining will be accomplished using either a mol...
	D. ID Stiffener and Restraint:  A stiffener shall be installed in the bore of the polyethylene pipe when an OD compression mechanical coupling is used and when connecting plain end PE pipe to a mechanical joint pipe, fitting or appurtenance.  External...

	3.5 JOINING PVC AND/OR DUCTILE IRON
	A. The joints of all pipelines shall be made absolutely tight. Where shown on Drawings or where, in the opinion of the Engineer, settlement or vibration is likely to occur; all pipe joints shall be bolted, or retained accordingly.
	B. Push-on joints shall be made in strict, complete compliance with the manufacturer's recommendations.  Lubricant, if required, shall be an inert, nontoxic, water soluble compound incapable of harboring, supporting, or culturing bacterial life.  Manu...
	C. The joints of all PVC pipelines shall be made in conformity with the recommendations of the pipe manufacturer.
	D. Mechanical Joint and Flange Installation:  Mechanical joint and flange connections shall be installed in accordance with the manufacturer’s recommended procedure.  MJ adapter and flanges shall be centered and aligned to the mating component before ...

	3.6 BEDDING
	A. Excavate pipe trench in accordance with Section 31 23 17.
	B. Place bedding material at trench bottom, level materials in continuous layer not exceeding 6 inches.
	C. Maintain optimum moisture content of bedding material to attain required compaction density.
	D. During embedment placement and compaction, care shall be taken to ensure that the haunch areas below the pipe spring line are completely filled and free of voids.

	3.7 INSTALLATION - THRUST RESTRAINT
	A. Provide pressure pipeline with restrained joints at bends, tees, and changes in direction; construct concrete thrust blocking in accordance with Drawings and/or manufacturer’s recommendations. Submittal approval required for all restrained joints a...

	3.8 INSTALLATION - CRADLES AND ENCASEMENT
	A. Provide concrete cradles and encasement for pipeline where indicated on Drawings as specified in Section 03 30 00.
	B. Sanitary sewers and force mains locations relative to potable waterlines shall be in accordance with regulatory standards. Standard installations, unless otherwise approved by the Engineer and regulatory agency, shall have a minimum of 10 feet hori...
	1. the waterline crosses under, or at a depth which provides less than 18 inches clearance distance between pipes when crossing over sewer lines; encasement shall extend a minimum of ten feet on each side of the point of crossing; or
	2. the Engineer requires or the Drawings show the line encased.

	C. The points of beginning and ending of pipe encasement shall be not more than 6 inches from a pipe joint to protect the pipe from cracking due to uneven settlement of its foundation, or the effects of superimposed live loads.

	3.9 FIELD QUALITY CONTROL
	A. Section 01 00 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.
	B. Flushing: All sewer mains shall be flushed to remove all sand and other foreign matter. The velocity of the flushing water shall be at least 4 feet per second.  Flushing shall be terminated when no sand or other debris is noted for a minimum of 5 m...
	C. Fusion Quality Testing:  The Contractor shall verify field fusion quality by making and testing a trial fusion, a minimum of once per fusion machine and crew per day, and a maximum of 20% of welds, or at any other time requested by the Owner or Eng...
	D. Hydrostatic Leak Testing:  Hydrostatic leak testing may be conducted on the full system, or in sections upon approval of the Engineer. The Engineer shall be notified a minimum of 48 hours before testing. Test results shall be provided to the Engine...
	1. Maximum permissible test pressure is measured at the lowest elevation in the test section.
	2. Maximum permissible test pressure is the lower of (a) 150% of the system design operating pressure provided that all components in the test section are rated for the test pressure, or (b) the pressure rating of the lowest pressure rated component i...
	3. Test pressure must be reduced in elevated temperatures (above 90 degrees F) as per manufacturer’s recommendations.
	4. Gradually pressurized the test section to test pressure of 150% of the system design pressure, and maintain test pressure for three (3) hours during initial expansion phase while PE pipe expands.
	5. Test Method:  Immediately following the initial expansion phase, reduce test pressure by 10 psi, and stop adding test liquid.  If test pressure remains steady (within 5% of the target value) for one (1) hour, no leakage is indicated.

	E. Request inspection prior to and immediately after placing bedding.
	F. Compaction Testing for Bedding: In accordance with ASTM D1557.
	G. When tests indicate Work does not meet specified requirements, remove work, replace and retest.
	H. Compaction testing shall be done to the extent such that the Owner and Engineer can be reasonably assured that the backfill has been placed in accordance with the requirements of the Contract Documents.  When a testing allowance is established on t...

	3.10 PROTECTION OF FINISHED WORK
	A. Section 01 00 00 - Execution Requirements: Requirements for protecting finished Work.
	B. Protect pipe and aggregate cover from damage or displacement until backfilling operation is in progress.



	33 35 20 Decentralized Wastewater Pump Systems 1-15-18
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Pumping systems used in decentralized wastewater treatment system.

	B. Related Sections:
	1. Section 33 35 10 - Wastewater Treatment System.


	1.2 QUALITY ASSURANCE AND REQUIREMENTS
	A. Perform Work in accordance with New Mexico Standard Specifications for Public Works Construction, latest edition.
	B. Conform to applicable State of New Mexico code for environmental requirements.
	C. The pump systems shall be installed in conformance with the details in the drawings.  The drawings are generally diagrammatic only and may not include all details of the installation.  The Contractor shall install the pump systems and route all pip...
	D. The Contractor shall provide all pumps, piping, parts, appurtenances, controllers, wiring, etc., as required to complete the installation and provide for pump systems which function as designed.

	1.3 SUBSTITUTIONS
	A. The materials indicated on the plans or in these specifications that are referred to by brand name and model are intended to establish a standard of performance.  Any substitute materials that the Contractor wishes to use shall meet the standard of...
	B. If the Contractor wishes to use substitute materials for the pumps, flow switches, or pump control panels, a list of the materials proposed to be used shall be submitted to the Owner’s Representative by the Contractor prior to performing any work o...
	C. For any substitute materials, the Contractor shall include descriptive catalog literature, performance charts, flow charts, etc., as required to demonstrate that the substitute materials meet the standard of performance established by the specified...
	D. Equipment or materials installed or furnished by the Contractor without prior approval of the Owner’s Representative may be rejected, and the Contractor may be required to remove such materials from the site at his own expense.
	E. Approval of any substitute item indicates only that the product or products apparently meet the requirements of the drawings and specifications on the basis of the information submitted.  The Contractor shall not be relieved of responsibility to pr...


	PART 2 PRODUCTS
	2.1 ANOXIC SELECTOR PUMP STATION PUMP SYSTEM
	A. Pumps used in the anoxic selector pump station shall be Flygt Model NP3085/466 Type MT, or approved equal.
	B. The control panel for the effluent pump system shall be Sta Con Model P3460., or approved equal.
	C. The level probe switch shall be a Flygt Multitrode, or approved equal

	1.1
	1.1
	1.1
	1.1
	1.1
	2.2 EFFLUENT PUMP SYSTEM
	A. Pumps used in the effluent pump station shall be Flygt Model NP3085/462 Type MT, or approved equal.
	B. An in-line filtration unit shall be installed on the discharge pipe of the effluent pumps.  These units shall be a GAG Sim/Tech STF-100A2w/U units, or approved equal.  The screen in the filtration unit shall be fitted with a 150 micron filter sock.
	C. The control panel for the effluent pump system shall be Sta Con Model P3460, or approved equal.
	D. The level probe switch shall be a Flygt Multitrode, or equal.

	2.3 RETURN EFFLUENT PUMP SYSTEM
	1. Acceptable Manufacturers:
	Grundfos TP pump 300S30-1-B

	2. Design Operating Point:  298 gpm @ 29’ TDH.
	3. Secondary Operating Point:  1000 gpm @ 19.8’ TDH.
	4. Pump Shutoff:  47 ft minimum.
	5. Maximum NPSH required at duty point:  17 ft.
	6. Overall Efficiency at Design Capacity: 50%.
	7. Motor:  3 HP, 3450 rpm
	8. Discharge:  3”.
	9. Quantity:  1.


	PART 3 EXECUTION
	3.1 ANOXIC SELECTOR PUMP STATION PUMP SYSTEM
	A. General
	1. The anoxic selector pump station pump system consists of the triplex pumps, control floats, and the control panel.
	2. A set of triplex pumps shall be installed for the anoxic selector pump system.  These pumps shall be controlled by level controllers to evacuate a fixed depth of water whenever it builds up in the anoxic selector pump station basin.

	B. Pump System
	1. The anoxic selector  pump system pumps a fixed volume of water each time it builds up in the anoxic selector pump station basin.
	2. The control system shall call for one of the triplex pumps to operate each time the water level in the effluent pump station basin rises to the “on” switch level.  This pump will continue to run until the water level drops to the “off” switch level.
	3. If the pump called upon to run fails to operate, water level will rise to the “lag” switch.  If this occurs, the control system shall activate the second pump and set an alarm.  If the second pump called to run fails to operate, water level will ri...
	4. If water level rises to the “high” switch and the third pump also fails to run, water level will continue to rise to the “alarm” switch.  This will set an alarm indicating that the pump system has failed to operate.
	5. Other features of the control panel shall include:
	a. NEMA 4X enclosure, SS
	b. HOA switches allowing each pump to be test run independently
	c. Horn silence button/switch on exterior of panel
	d. Each of the alarm signals shall have “contacts” at which the signal may be detected and sent to a remote location.

	6. One (1) year warranty on all components.

	C. Control Panel Security Enclosure:

	3.2 EFFLUENT PUMP STATION PUMP SYSTEM
	A. General
	1. The effluent pump station pump system consists of the duplex pumps, control floats, and the control panel.
	2. A set of duplex pumps shall be installed for the effluent pump system.  These pumps shall be controlled by level controllers to evacuate a fixed depth of water whenever it builds up in the effluent pump station basin.

	B. Pump System
	1. The effluent pump system pumps a fixed volume of water each time it builds up in the effluent pump station basin.
	2. The control system shall call for one of the duplex pumps to operate each time the water level in the effluent pump station basin rises to the “on” switch level.  This pump will continue to run until the water level drops to the “off” switch level.
	3. If the pump called upon to run fails to operate, water level will rise to the “lag” switch.  If this occurs, the control system shall activate the other pump and set an alarm.  This pump will continue to run until the water level drops to the “off”...
	4. If water level rises to the “lag” switch and the second pump also fails to run, water level will continue to rise to the “alarm” switch.  This will set an alarm indicating that the pump system has failed to operate.
	5. Other features of the control panel shall include:
	a. NEMA 4X enclosure, SS
	b. HOA switches allowing each pump to be test run independently
	c. Horn silence button/switch on exterior of panel
	d. Each of the alarm signals shall have “contacts” at which the signal may be detected and sent to a remote location.

	6. Contractor shall install an Autodialer that shall be activated if both pumps fail to operate as described in Article 3.1.B.4 above.  The Autodialer shall be mounted in a NEMA 4 or NEMA 4X enclosure.
	7. One (1) year warranty on all components.

	C. Control Panel Security Enclosure:

	3.3 RETURN EFFLUENT PUMP STATION PUMP SYSTEM
	A. General
	1. The return effluent pump system consists of single pump, controlled manually, and the control panel.
	2. A single pump shall be installed for the return effluent pump system.  These pumps shall be controlled by manually to evacuate a fixed depth of water whenever it builds up in the return effluent pond.

	B. Pump System
	1. The return effluent pump system pumps a fixed volume of water each time it builds up in the return effluent pond.


	1.1
	3.4 SCHEDULE
	A. Anoxic Selector Pump Station
	1. Number of Pumps – 3
	2. Model – Flygt NP 3085
	3. Hp – 3
	4. Speed  - 1750
	5. Impeller – Hard Iron, Cutting
	6. Duty – 128 gpm at 22’
	7. Control Panel – 460/3/60, Triplex, Probe
	8. Level Probe – Flygt 6’ 8”, 10 sensors, 33’ Cable
	9. Chains – Each pump, SS with Flygt Grip Eye
	10. Check Valve – 3” Flygt HDL Submersible Ball Check
	11. Rail System – 2” Dual Rail, SS

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	A.
	B. Effluent Pump Station
	1. Number of Pumps – 2
	2. Model – Flygt NP 3085
	3. Hp – 3
	4. Speed  - 1750
	5. Impeller – Hard Iron, Cutting
	6. Duty – 240 gpm at 27’
	7. Control Panel – 460/3/60, Duplex, Probe
	8. Level Probe – Flygt 6’ 8”, 10 sensors, 33’ Cable
	9. Chains – Each pump, SS with Flygt Grip Eye
	10. Check Valve – 3” Flygt HDL Submersible Ball Check
	11. Rail System – 2” Dual Rail, SS


	3.5 RETURN EFFLUENT PUMP SYSTEM
	1. Acceptable Manufacturers:
	Grundfos TP pump 300S30-1-B

	2. Design Operating Point:  298 gpm @ 29’ TDH.
	3. Secondary Operating Point:  1000 gpm @ 19.8’ TDH.
	4. Pump Shutoff:  47 ft minimum.
	5. Maximum NPSH required at duty point:  17 ft.
	6. Overall Efficiency at Design Capacity: 50%.
	7. Motor:  3 HP, 3450 rpm
	8. Discharge:  3”.
	9. Quantity:  1.
	B. Hoist
	1. Halliday Model D2B
	2. Pedestal Socket s – One for each set of pumps


	3.6 REQUIRED SUPPORT BY FIELD SERVICE REPRESENTATIVE
	A. See Section 01 00 00 for qualifications of Field Service Representative.
	B. Present to check installation and operation.
	C. Provide 8 hours of training to Owner’s personnel on operation and maintenance per requirements of Section 01 00 00.
	D. Furnish written report to Engineer certifying that equipment is properly installed, fully functional, ready for use, and is operating correctly.

	3.7 WARRANTY
	A. Manufacturer’s warranties shall not relieve the Contractor of any liability under guarantees called for by the Contract Documents.  Such warranties shall only supplement such guarantees.  Pumps shall have 5-year prorated warranty.



	40 94 13 (SCADAPack 334) DNP-Modbus-KR20 Radio Rev 2
	2.1 Central Processing Unit (CPU):
	2.2 Mixed process input/output:
	2.3 Communication:
	3.1  Mechanical Design:
	3.1.4 The controller shall operate over an ambient temperature range of -40(F to 158(F, (-40(C to 70(C) with a relative humidity 5% to 95%, non-condensing.
	3.1.5 All inputs and outputs (except the serial communication ports) must survive ANSI/IEEE C37.90 surge withstand capability (SWC) tests without damage.
	3.1.6  The controller must be certified for electrical safety as non-incendive electrical equipment for use in Class 1, Division 2 Groups A, B, C and D Hazardous Locations.
	3.2.2  Proprietary protocols will not be allowed.
	3.2.9 Proprietary protocols will not be allowed.
	PART 6  WARRANTY

	46 33 42 Chemical Feed Pumps (diaphragm type)
	PART 1 GENERAL
	1.1 SUMMARY
	A. Section includes the following:
	1. Sodium Hypochlorite Metering Pumps with accessories.

	B. Related Sections:
	1. Section 22 11 00 - Pump House Plumbing.


	1.2 STANDARDS
	A. Fabrication and installation of the Sodium Hypochlorite Metering Pump and System shall strictly comply with applicable portions of AWWA and NSF standards.  The Contractor shall follow all OSHA requirements.

	1.3 SUBMITTALS
	A. Section 01 00 00 - Submittal Procedures: Requirements for submittals.
	B. Shop Drawings:
	1. Submit detailed certified dimensional shop drawings for materials and equipment, including wiring and control diagrams, performance charts and curves, installation and anchoring requirements, fasteners, and other details.

	C. Product Data:
	1. Submit complete information concerning materials of construction and fabrication.
	2. Product Data: Submit certified pump curves showing performance characteristics with pump and system operating point plotted. Include NPSH curve when applicable. Include electrical characteristics and connection requirements. Submit manufacturer mod...

	D. Test Reports:
	1. Submit certified factory test results.
	2. Submit certified field performance test results.

	E. Manufacturer's Installation Instructions:
	1. Submit detailed instructions on installation requirements including storage and handling procedures, anchoring, and layout.
	2. Submit application, selection, and hookup configuration with pipe and accessory elevations. Submit hanging and support requirements and recommendations.

	F. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
	G. Manufacturer's Field Reports: Submit certification after installation certifying equipment has been installed in accordance with manufacturer’s instructions.

	1.4 CLOSEOUT SUBMITTALS
	A. Section 01 00 00 - Execution Requirements: Requirements for submittals.
	B. Project Record Documents: Record actual locations and final orientation of equipment and accessories.
	C. Operation and Maintenance Data: Submit maintenance instructions for equipment and accessories.

	1.5 QUALITY ASSURANCE
	A. Ensure materials of construction on pump liquid end are compatible with chemicals called for in these specifications.

	1.6 QUALIFICATIONS
	A. Manufacturer: Company specializing in manufacturing Products specified in this section with minimum three years experience.
	B. Installer: Company specializing in performing work of this section approved by manufacturer.

	1.7 SCHEDULING
	A. Schedule work after concrete work for support pad and prior to connecting piping work.

	1.8 COORDINATION
	A. Coordinate installation and start-up with operations staff.

	1.9 EXTRA MATERIALS
	A. Furnish one complete set of manufacturer's recommended spare parts for each pump including but not limited to:
	1. One complete rebuild kit for each feed pump.
	2. One spare drum level probe.

	B. Furnish special tools required for equipment maintenance. Furnish list of equipment and tools needed to maintain and calibrate equipment.


	PART 2 PRODUCTS
	2.1 CHEMICAL FEED PUMPS
	A. Manufacturers:
	1. Pulsafeeder, Series E Plus
	2. Or Engineer approved equal.

	B. Hydraulic Diaphragm Type.         1.  Teflon Diaphragm, flat
	C. Controls:
	1. Pump powered by plug and cord connected to 120 volt, 1 phase, 1/6 hp electric motor.  Maximum stroking rate to be 125 strokes/minute.
	2. Pump to be manually activated.
	3. Metering pump, variable between 0 and 100% by varying the stroke length.
	4. Digital keypad and LED output display.
	5. Output control is adjustable based on chlorine residual reading from chlorine analyzer.
	6. Control variant: FCM
	7. Control panel:  FRONT-MOUNTED
	8. Level control: Yes
	9. Analog input: 0/4-20 mA
	10. Pulse control:  Yes
	11. Ext. Stop input:  Yes
	12. Analog output: 0/4-20 mA
	13. Output relays:  2
	14. Bus communication:  Yes

	D. Pump Accessories:
	1. Furnish combination back pressure and pressure relief valve (four function valve) for each feed pump mounted on discharge end of pump creating back pressure on pump to creating accurate metering, preventing siphoning, relieving excess pressure by b...
	2. Furnish corporation stop.
	3. Liquid end of the pump shall be made of material compatible with NaOCl.  Material specifications:
	a. Pump Head – PVC
	b. Suction/Discharge Valves – PVC
	c. Seals – Viton
	d. Valve Balls - Ceramic

	4. Furnish plastic wall mounting shelf for each pump.
	5. Furnish one graduated calibration column. Materials of construction compatible with chemicals being used.
	6. Chlorine solution tank filled to capacity with liquid sodium hypochlorite.

	E. Capacities and Concentrations:
	1. Location: Between Disk Filter and Chlorine Contact Chamber
	2. Chemical Solution Tank: 300 gallons
	3. Chemical Pumped: Liquid sodium hypochlorite (NaOCl) at concentration 12%.
	4. Discharge Capacity: 0.05 gph
	5. Discharge Pressure: Up to 150 psi



	PART 3 EXECUTION
	3.1 EXAMINATION
	A. Section 01 00 00 - Administrative Requirements: Verification of existing conditions before starting work.
	B. Verify layout and orientation of pumps, accessories, and piping connections.

	3.2 INSTALLATION
	A. Install Work in accordance with the most recent edition of New Mexico Standard Specifications for Public Works Construction, with latest revisions, and applicable OSHA regulations.
	B. Mount pump shelf to wall with stainless steel expansion bolts.
	C. Fasten pump to mounting shelf with stainless steel bolts.
	D. Install piping accessories in pump suction and discharge as indicated on Drawings.
	E. Connect piping to pump suction and discharge.  Assure tightly sealed and secure connection between piping and solution tank.
	F. Install power control and wiring.
	G. Flush piping with clean water.

	3.3 FIELD QUALITY CONTROL
	A. Pre-operational Check: Before operating system or components, make the following checks:
	1. Vent air from system to assure water in pump, as required.

	B. Start-up and Performance Testing:
	1. Determine calibration curves for each pumping unit by plotting capacity versus six different stroke settings between 0 and 100 percent at 10 percent increments. Compute capacities by measuring time to fill or drain calibration column with potable w...
	2. Operate each chemical feed system on clear water for continuous period of four hours, under supervision of manufacturer's representative. Demonstrate system control functions and alarms. Utilizing signal generator, demonstrate proper operation of p...
	3. Hydrostatically test system piping for leaks at 150 psig.

	C. Equipment Acceptance:
	1. Adjust, repair, modify and replace components of system failing to perform and repeat tests.
	2. Make final adjustments to equipment under direction of manufacturer's representative.


	3.4 MANUFACTURER'S FIELD SERVICES
	A. Furnish services of manufacturer's representative experienced in installation of products supplied under this specification for not less than 1 man-days on-site for installation inspection and field testing and instructing Owner's personnel in main...
	B. Furnish installation certificate from equipment manufacturer's representative attesting equipment has been properly installed and is ready for start-up and testing.



	46 45 00 Activated Sludge Process Equipment 1-15-18
	PART 1 GENERAL
	1.01 scope of work
	1.02 RELATED WORK
	1.03 REFERENCES
	1.04 SUBMITTALS
	1.05 QUALITY ASSURANCE
	1.06 WARRANTY

	PART 2 PRODUCTS
	2.01 ACCEPTABLE MANUFACTURERS
	2.02 GENERAL REQUIREMENTS
	2.03 MATERIALS AND FABRICATION
	2.04 DESIGN BASIS
	2.05 AIR SUPPLY EQUIPMENT
	2.06 AIR CONTROL VALVES
	2.07 WALL-MOUNTED AERATION SYSTEM
	2.08 WAS AIRLIFT PUMPS
	2.09 CLARIFIERS
	2.10 WALL-MOUNTED WALKWAYS
	2.11 PLANT CONTROLS AND MONITORING

	PART 3 EXECUTION
	3.01 INSTALLATION
	3.03 EQUIPMENT SCHEDULE


	46 46 50 Sludge Removal
	PART 1 GENERAL
	1.1 SUMMARY
	A. Contractor to remove, transport and land apply Unstabilized Primary Class B sludge in an environmentally safe manner. Contractor shall remove sludge from the basins identified in the project plans, prepare the land application site, and land apply ...
	B. Related Sections:
	1. Section02 41 16 – Structure Demolition.


	1.2 SCOPE OF WORK
	A. The Contractor shall supply all equipment, materials, labor, and fuel to load; transport and land apply the sludge by environmentally acceptable methods. The Contractor shall be responsible to clean up any sludge that is spilled outside and within ...

	1.3 UNIT PRICE -  MEASUREMENT AND PAYMENT
	A. Sludge disposal
	1. Basis of Measurement: Shall be incidental to what is described in the Basis of Payment.
	2. Basis of Payment: Includes removal of sludge from the existing pond, clarifier and Chlorine Contact Chamber.  Cost shall also include cost to remove sludge from existing basins as needed for improvements of walls, core drilling and new pipe hanging.


	1.4 WEIGHT/VOLUME ACCOUNTABILITY
	A. The Owner reserves the right to determine the method used for sludge volume accountability with agreement by the Contractor. The Contractor shall cooperate fully with Owner requests for inspection.
	B. The Contractor shall verify the quantity of sludge being removed with an Owner representative prior to leaving the WWTP. An Owner representative has the right to inspect all loads leaving the treatment plant. Owner representative and sludge hauler ...

	1.5 LAND APPLICATION/SITE
	A. Owner and Contractor shall meet daily prior to the removal, transport and application of sludge to review guidelines for complying with State and Federal regulations.
	B. Owner staff shall visit the disposal site to observe and document methods of sludge storage and/or application.

	1.6 TRANSFER VEHICLE REQUIREMENTS
	A. The gross vehicle weight of any sludge transfer vehicle shall not exceed the New Mexico legal weight limits of the tractor-trailer combination. The Contractor shall also hold a valid New Mexico permit to haul wastewater sludge or use a Subcontracto...

	1.7 PERMITS, CERTIFICATES, LAWS AND ORDINANCES
	A. Prior to starting work, Contractor shall, at his own expense, procure all permits, certificates, and licenses required of the Contractor by law for the execution of work. The Contractor shall comply with all Federal, State, or local laws, ordinance...

	1.8 CONTRACTOR DOCUMENTATION
	A. Contractor shall supply to the Owner, at a minimum, the following information required for New Mexico Environment Department - Groundwater Quality Bureau and United States Environmental Protection Agency documentation.
	B. Sludge Removed, Transported, and Land Applied
	1. Dates of activity
	2. Number of loads removed
	3. Cubic yards removed
	4. Sludge Application
	5. Application site
	6. Dates of activity
	7. Weather conditions
	8. Cubic yards applied on each date
	9. Tons/Acre
	10. Total field size (acres)
	11. Affected acres
	12. Current cumulative loading to date
	13. Application and loading rates
	14. Certification statements as required by 503 Regulations


	1.9 ADDITIONAL INFORMATION TO BE SUBMITTED BY THE CONTRACTOR
	A. Contractor shall submit the following information:
	1. A certificate of other such documentation that the Contractor has in effect performed similar sludge land application operations and has at least two years’ experience in the same. In addition, a sheet shall be submitted with four references as ind...
	2. A complete list of all equipment, vehicles, and personnel that the Contractor proposes to employ in the various phases of the work along with specific requirements thereof.
	3. A copy of the Contractor’s sludge hauling license as issued by the New Mexico Environment Department - Groundwater Quality Bureau


	1.10 MATERIAL OR EQUIPMENT STORAGE SPACE PROVIDED
	A. The Owner shall, at locations determined by the Wastewater Treatment Operator, provide the Contractor with storage space for the Contractor’s materials and/or equipment. The Owner accepts no responsibility for the equipment being stored.

	1.11 HOURS OF OPERATION
	A. Working hours for the Wastewater Treatment Plant are Monday through Friday, 7:00 a.m. to 5:00 p.m. Contractor may work outside of the working hours if verbal or written consent is given by Owner.


	PART 2 PRODUCTS
	Not Used.

	PART 3 EXECUTION
	3.1 NOTIFICATION TO CONTRACTOR FOR SLUDGE REMOVAL/APPLICATION
	A. Sludge removal by the Contractor shall commence within twenty (20) calendar days after receiving verbal or written notification by the Owner to begin sludge hauling. Deviations from this twenty (20) day period due to weather conditions shall be all...

	3.2 CONTRACTOR NOTIFICATION TO OWNER
	A. Contractor shall notify Owner a minimum of 48 hours prior to moving equipment onto the site. Contractor shall proceed with the work expeditiously to insure its completion as rapidly as possible after starting. All applications shall be in accordanc...

	3.3 TECHNICAL PROVISIONS
	A. All operations in the areas of sludge removal, transport, and disposal shall be in full accordance with provision of the Owner’s  Discharge Permit as issued by New Mexico Environment Department - Groundwater Quality Bureau, as well as “Design Crite...
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