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ADVERTISEMENT FOR BIDS
Willow Creek Community Services District
Willow Creek, California
Wastewater Collection and Treatment System Project

Sealed bids for the construction of the Wastewater Collection and Treatment System
Project will be received by Willow Creek Community Services District (WCCSD or District)
at the office of 135 Willow Road, Willow Creek, CA 95573 until 3:00 PM local time on
January 26, 2022, at which time the Bids will be publicly opened and read. The Project
consists of constructing a wastewater collection, treatment and disposal system for the
commercial and surrounding area.
The engineer’s opinion of probable cost for construction of the project is $8.1 million.
Bidding documents are available electronically at the District’s website,
www.willowcreekcsd.com. An electronic copy of the bidding documents can also be obtained
by emailing Malia Gonzales at malia.gonzales@ghd.com or Nathan Stevens at
nathan.stevens@ghd.com.
Questions regarding the Bidding Documents shall be directed in writing to Nathan Stevens
at nathan.stevens@ghd.com, with a copy to Malia Gonzales at malia.gonzales@ghd.com
and Steven Pearl at steven.pearl@ghd.com.
A pre-bid conference will be held at 10:00 am local time on January 12, 2022 at the WCCSD
office, 135 Willow Road, Willow Creek, CA . Attendance at the pre-bid conference is highly
encouraged but is not mandatory. Potential bidders that do not attend the Pre-Bid meeting are
encouraged to visit and familiarize themselves with the site.
Prospective Bidders shall be licensed Contractors in the State of California and shall be
skilled and regularly engaged in the general class or type of work called for under the
Contract. Each Bidder shall have a Class A California Contractor’s license.
The Contractor shall comply with and shall cause their subcontractors to comply with all
laws and regulations governing the contractor’s and subcontractors’ performance on this
project including the Federal Labor Standards set forth in the Davis-Bacon Act (40 USC
276(a-a5).
Bidders are notified that financing for this project is provided pursuant to the Consolidated
Farm and Rural Development Act (7 U.S.C. Section 1921 et seq.) and that as allowed in
Public Contract Code Section 22300, this contract does not provide for substitution of
securities for any monies withheld by the Owner to ensure performance under this contract.

Bidders are further notified that this contract does not permit retainage to be placed in
escrow nor to be invested for the benefit of the contractor.
Section 746 of Title VII of the Consolidated Appropriations Act of 2017 (Division A –
Agriculture, Rural Development, Food and Drug Administration, and Related Agencies
Appropriations Act, 2017) and subsequent statutes mandating domestic preference applies
an American Iron and Steel requirement to this project. All iron and steel products used in
this project must be produced in the United States. The term “iron and steel products”
means the following products made primarily of iron and steel: lined or unlined pipes and
fittings, manhole covers and other municipal castings, hydrants, tanks, flanges, pipe clamps
and restraints, valves, structural steel, reinforced precast concrete, and construction
materials. The de minimis, minor components, and pig iron and direct reduced iron waivers
apply to this Contract.

Owner: Willow Creek Community Services District
By:

Susan O’Gorman

Title:

General Manager

Date:

December 10, 2021
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BIDDING REQUIREMENTS, CONTRACT
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ARTICLE 1 - DEFINED TERMS
1.1

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, and which
registers plan holders.

ARTICLE 2 - BIDDING DOCUMENTS
2.1

Bidders shall obtain a complete set of Bidding Requirements and proposed Contract Documents
(together, the Bidding Documents). See the Agreement for a list of the Contract Documents. It is
Bidder’s responsibility to determine that it is using a complete set of documents in the preparation
of a Bid. Bidder assumes sole responsibility for errors or misinterpretations resulting from the use
of incomplete documents, by Bidder itself or by its prospective Subcontractors and Suppliers.

2.2

Bidding Documents are made available for the sole purpose of obtaining Bids for completion of the
Project and permission to download or distribution of the Bidding Documents does not confer a
license or grant permission or authorization for any other use. Authorization to download
documents, or other distribution, includes the right for plan holders to print documents solely for
their use, and the use of their prospective Subcontractors and Suppliers, provided the plan holder
pays all costs associated with printing or reproduction. Printed documents may not be re-sold under
any circumstances.

2.3

Bidder may register as a plan holder and obtain complete sets of Bidding Documents, in the
number and format stated in the Advertisement or invitation to bid, from the Issuing Office.
Bidders may rely that sets of Bidding Documents obtained from the Issuing Office are complete,
unless an omission is blatant. Registered plan holders will receive Addenda issued by Engineer.

2.4

Plan rooms (including construction information subscription services, and electronic and virtual
plan rooms) may distribute the Bidding Documents or make them available for examination.
Those prospective bidders that obtain an electronic (digital) copy of the Bidding Documents from
a plan room are encouraged to register as plan holders from the Bidding Documents Website or
Issuing Office. Owner is not responsible for omissions in Bidding Documents or other documents
obtained from plan rooms, or for a Bidder’s failure to obtain Addenda from a plan room.

ARTICLE 3 - QUALIFICATIONS OF BIDDERS
3.1

Bidder is to submit the following information with its Bid to demonstrate Bidder’s qualifications to
perform the Work:
•

Copy of its California license as a General Engineering Contractor (Class A).

•

Additional requirements as listed in Article 2 of Bid Form for Construction Contract, page
00410-1.

•

If proposing to use an Advantex or approved equal system for the wastewater treatment
plant, the bidder shall submit a qualifications statement for the wastewater treatment plant
equipment manufacturer detailing the following:
o

A statement that the manufacturer has a minimum of ten years’ experience in
the design and manufacture of advanced treatment systems of similar size and
equipment specified for this project.

o

Project list including ten similarly sized systems that has information including
the following:
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•

▪

Project name, location, and application

▪

Years in operation

▪

Current average daily flows and design flows

▪

Operator name and contact information

If proposing to perform trenchless construction for any part of the collection system, the
bidder shall submit a qualifications statement detailing the following:
o

The trenchless contractor shall demonstrate at least five (5) years of successful
experience installing pipelines using the trenchless methods allowable for this
project for at least five (5) projects with similar diameters, installation lengths,
and ground and groundwater conditions. The contractor shall furnish evidence
of successful experience by including project owner, project name, location,
diameter of pipe, length of pipe, depth of bore, ground conditions, any problems
encountered and how they were resolved. The address and telephone number
of the owner’s representative with knowledge of the project shall also be
provided for each project.

o

The contractor shall employ skilled, experienced superintendent(s), drill rig
operators, fusion machine operators, and key personnel. The superintendent(s)
and drill rig operators shall have at least three (3) years of successful
experience using the HDD process on at least five (5) projects with similar
diameters, pullback length, and ground conditions. Contractors shall furnish
with their Qualifications Statement resumes of the superintendent(s) and
operators. Personnel experience records shall include project names, locations,
pullback lengths, ground conditions, pipe materials, project description, project
owner, engineer, and references with names, addresses, and telephone
numbers. The superintendent and operators listed in the submittal shall be on
site during all construction related activities required for the trenchless
installation.

3.2

A Bidder’s failure to submit required qualification information within the times indicated may
disqualify Bidder from receiving an award of the Contract.

3.3

No requirement in this Article 3 to submit information will prejudice the right of the Owner to seek
additional pertinent information regarding Bidder’s qualifications.

ARTICLE 4 - PRE-BID CONFERENCE
4.1

4.2

A non-mandatory pre-bid conference will be held at the time and location indicated in the
Advertisement or invitation to bid. Representatives of Owner and Engineer will be present to
discuss the Project. Bidders are encouraged to attend and participate in the conference; however,
attendance at this conference is not required to submit a Bid.
Information presented at the pre-bid conference does not alter the Contract Documents. Owner
will issue Addenda to make any changes to the Contract Documents that result from discussions
at the pre-Bid conference. Information presented, and statements made at the pre-Bid
conference will not be binding or legally effective, unless incorporated in an Addendum.

ARTICLE 5 – SITE AND OTHER AREAS; EXISTING SITE CONDITIONS; EXAMINATION OF SITE;
OWNER’S SAFETY PROGRAM; OTHER WORK AT THE SITE
5.1

Site and Other Areas
A.

The site is identified in the Bidding Documents. By definition, the Site includes rights-of-way,
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easements, and other lands furnished by Owner for the use of the Contractor. Any additional
lands required for temporary construction facilities, construction equipment, or storage of
materials and equipment, and any access needed for such additional lands, are to be
obtained and paid for by the Contractor.
5.2

Existing Site Conditions
A.

Subsurface and Physical Conditions; Hazardous Environmental Conditions

1. The Supplementary Conditions identify the following regarding existing conditions at or adjacent to
the Site:
a.
Those reports of explorations and tests of subsurface conditions at or contiguous to
the Site that Engineer has used in preparing the Bidding Documents.
b.
Those drawings of physical conditions in or relating to existing surface and
subsurface structures at or contiguous to the Site (except Underground Facilities) that
Engineer has used in preparing the Bidding Documents.
c.
Reports and drawings known to the 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 to rely, as provided in the General
Conditions has been identified and established in the Supplementary Conditions. Bidder is
responsible for any interpretation or conclusion Bidder draws from any Technical Data or any other
data, interpretations, opinions or information contained in such reports or shown or indicated in such
drawings.
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.

5.3

Other Site-related Documents
A.
In addition to the documents regarding existing Site conditions referred to in Paragraph
5.2.A., the following other documents relating to conditions at or adjacent to the Site are known
to Owner and made available to Bidders for reference:
• None

5.4

Owners Safety Program
A.
Site visits and work at the Site may be governed by an Owner safety program. If an Owner
safety program exists, it will be noted in the Supplementary Conditions.

5.5

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 contractors) and relates to the Work
contemplated by these Bidding Documents. If Owner is party to a written contract for such other
work, then on request, Owner will provide to each Bidder access to examine such contracts (other
than portions thereof related to price and other confidential matters), if any
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ARTICLE 6 – BIDDER’S REPRESENTATIONS AND CERTIFICATIONS
6.1

Express Representations and Certifications in Bid Form, Agreement
A.
The Bid Form that each Bidder will submit contains express representations regarding
the Bidder’s examination of Project documentation, Site visit, and preparation of the Bid, and
certifications regarding lack of collusion or fraud in connection with the Bid. Bidders should
review these representations and certifications, and assure that Bidder can make the
representations and certifications in good faith, before executing and submitting its Bid.
B. If Bidder is awarded the Contract, Bidder (as Contractor) will make similar express
representations and certifications when it executes the Agreement.

ARTICLE 7- INTERPRETATIONS AND ADDENDA

7.1

Owner on its own initiative may issue Addenda to clarify, correct, supplement, or change the Bidding
Documents.

7.2

Bidder shall submit all questions about the meaning or intent of the Bidding Documents to Engineer
in writing. Contact information and submittal procedures for such questions are as follows:
A. Questions regarding the Plans and Specifications shall be submitted in writing to Nathan
Stevens via email at nathan.stevens@ghd.com, with a copy to malia.gonzales@ghd.com.
Replies to such inquiries will be in the form of addenda or clarifications that will be emailed to all
plan holders. Requests for clarification regarding various portions may be made by phone to
Nathan Stevens at GHD Inc., 707-267-2204, or Malia Gonzales at GHD Inc., 707-267-2269.

7.3

Interpretations or clarifications considered necessary by Engineer in response to such questions
will be issued by Addenda delivered to all registered plan holders. Questions received less than
seven days prior to the date of opening of Bids may not be answered.

7.4

Only responses set forth in an Addendum will be binding. Oral and other interpretations or
clarifications will be without legal effect. Responses to questions are not part of the Contract
Documents unless set forth in an Addendum that expressly modifies or supplements the
Contract Documents.

ARTICLE 8 - BID SECURITY
8.1

A Bid must be accompanied by Bid security made payable to Owner in an amount of 5 percent of
Bidder’s maximum Bid price (determined by adding the base bid and all alternates) and in the form
of a Bid bond issued by a surety meeting the requirements of Paragraph 6.01 of the General
Conditions. Such bid bond will be issued in the form included in the Bidding Documents.

8.2

The Bid security of the Successful Bidder will be retained until Owner awards the contract to such
Bidder, and such Bidder has executed the Contract, furnished the required Contract security, and
met the other conditions of the Notice of Award, whereupon the Bid security will be released. If the
Successful Bidder fails to execute and deliver the Contract and furnish the required contract
security within 15 days after the Notice of Award, Owner may consider Bidder to be in default,
annul the Notice of Award, and the Bid security of that Bidder will be forfeited. Such forfeiture shall
be Owner’s exclusive remedy if Bidder defaults.

8.3

The Bid security of other Bidders that Owner believes to have a reasonable chance of
receiving the award may be retained by Owner up to the earlier of 7 days after the Effective
Date of the Contract or 61 days after the Bid opening, whereupon Bid security furnished by
00200-5

such Bidders will be released.
8.4

The Bid security of other Bidders that Owner believes do not have a reasonable chance of
receiving the award will be released within 7 days after the Bid opening.

ARTICLE 9 - CONTRACT TIMES
9.1

The number of days within which, or the dates by which, the Work is to be (a) substantially
completed and completed and (b) ready for final payment, and (c) Milestones (if any) are to be
achieved, are set forth in the Agreement.

9.2

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 10 – SUBSTITUTE AND “OR EQUAL” ITEMS
10.1

The Contract for the Work, as awarded, will be on the basis of materials and equipment specified
or described in the Bidding Documents, and those “or-equal” or substitute materials and equipment
subsequently approved by Engineer prior to the submittal of Bids and identified by Addendum. No
item of material or equipment will be considered by Engineer as an “or-equal” or substitute unless
written request for approval has been submitted by Bidder and has been received by Engineer
within 10 days of the issuance of the Advertisement for Bids or invitation to Bidders. Each such
request must comply with the requirements of Paragraphs 7.05 and 7.06 of the General Conditions,
and the review of the request will be governed by the principles in those paragraphs. Each such
request shall include the Manufacturer’s Certification for Compliance with AIS. Refer to the
Manufacturer’s Certification form provided in these Construction Contract Documents. The burden
of proof of the merit of the proposed item is upon Bidder. Engineer’s decision of approval or
disapproval of a proposed item will be final. If Engineer approves any such proposed item, such
approval will be set forth in an Addendum issued to all registered Bidders. Bidders cannot rely upon
approvals made in any other manner. Substitutes and “or-equal” materials and equipment may be
proposed by Contractor in accordance with Paragraphs 7.05 and 7.06 of the General Conditions
after the Effective Date of the Contract. Each such request shall include Manufacturer’s Certification
letter for compliance with Section 746 of Title VII of the Consolidated Appropriations Act of 2017
(Division A – Agriculture, Rural Development, Food and Drug Administration, and Related
Agencies Appropriations Act, 2017) and subsequent statutes mandating domestic preference, if
applicable. Refer to Manufacturer’s Certification Letter provided in these Contract Documents.

10.2

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 the possibility of post-Bid approvals of “orequal” or substitution requests are made at Bidder’s sole risk.

ARTICLE 11 – SUBCONTRACTORS, SUPPLIERS, AND OTHERS
11.1

A Bidder must be prepared to retain specific Subcontractors and Suppliers for the performance of
the Work if required to do so by the Bidding Documents or in the Specifications. If a prospective
Bidder objects to retaining any such Subcontractor or Supplier and the concern is not relieved by
an Addendum, then the prospective Bidder should refrain from submitting a Bid.

ARTICLE 12 – PREPARATION OF BID
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12.1

The Bid Form is included with the Bidding Documents.
A. All blanks on the Bid Form must be completed in ink and the Bid Form signed in ink. Erasures
or alterations must be initialed in ink by the person signing the Bid Form. A Bid price must be
indicated for each section, Bid item, alternate, adjustment unit price item, and unit price item
listed therein.
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.”

12.2

If Bidder has obtained the Bidding Documents as Electronic Documents, then Bidder shall
prepare its Bid on a paper copy of the Bid Form printed from the Electronic Documents version
of the Bidding Documents, The printed copy of the Bid Form must be clearly legible, printed on
81/2-inch by 11-inch paper and as closely identical in appearance to the Electronic Document
version of the Bid Form as may be practical. The Owner reserves the right to accept Bid Forms
which nominally vary in appearance from the original paper version of the Bid Form, providing
that all required information and submittals are included with the Bid.

12.3

A bid by a corporation must 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 must be shown.

12.4

A bid by a partnership must be executed in the partnership name and signed by a partner (whose
title must appear under the signature), accompanied by evidence of authority to sign. The official
address of the partnership must be shown.

12.5

A Bid by a limited liability company must 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 must be shown.

12.6

A bid by an individual must show the Bidder’s name and official address.

12.7

A bid by a joint venture must be executed by an authorized representative of each joint venture
in the manner indicated on the Bid Form. The joint venture must have been formally established
prior to submittal of a Bid, and the official address of the joint venture must be shown.

12.8

All names must be printed in ink below the signatures.

12.9

The Bid must contain an acknowledgement of receipt of all Addenda, the numbers of which must
be filled in on the Bid Form.

12.10

Postal and e-mail addresses and telephone number for communications regarding the Bid must
be shown.

12.11

The Bid must contain evidence of a Bidder’s authority to do business in the state where the
Project is located, or Bidder must certify in writing that it will obtain such authority within the time
for acceptance of Bids and attach such certification to the Bid.

12.12

If Bidder is required to be licensed to submit a Bid or perform the Work in the state where the
Project is located, the Bid must contain evidence of Bidder’s licensure, or Bidder must certify in
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writing that it will obtain such licensure within the time for acceptance of Bids and attach such
certification to the Bid. Bidder’s state contractor license number, if any, must also be shown on
the Bid Form.
ARTICLE 13 - BASIS OF BID
13.1

Total Base Bid
A. Bidders must submit a Bid for the lump sum and/or unit price items as set forth in the Bid
Form.

13.2

Unit Price
A. Bidders must 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 Unit Price” offered by the Bidder. The total of
all unit price Bid items will be the sum of these “Bid Prices”; such total will be used by Owner for
Bid comparison purposes. The final quantities and Contract Price will be determined in
accordance with Paragraph 13.03 of the General Conditions.
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 correct sum.

13.3

Allowances
A. For cash allowances, the Bid price must 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 Contract Documents, in accordance with Paragraph 13.02.B of the General
Conditions.

ARTICLE 14 – SUBMITTAL OF BID
14.1

The Bidding Documents include 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 documents required to be submitted under the terms of Article 2
of the Bid Form.

14.2

A bid must be received no later than the date and time prescribed and at the place indicated in
the Advertisement or invitation to bid and must be enclosed in a plainly marked package with
the Project title, and if applicable, the designated portion of the Project for which the Bid is
submitted, the name and address of Bidder, and must be accompanied by the Bid security and
other required documents. If a bid is sent by mail or other delivery system, the sealed envelope
containing the Bid must be enclosed in a separate package plainly marked on the outside with
the notation “BID ENCLOSED”. A mailed bid must be addressed to the location designated in
the Advertisement.
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14.3

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 15 - MODIFICATION AND WITHDRAWAL OF BID
15.1

An unopened 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 notice, the unopened Bid
will be returned to the Bidder.

15.2

If a Bidder wishes to modify its Bid prior to Bid opening, Bidder must withdraw its initial Bid in
the manner specified in Paragraph 15.1 and submit a new Bid prior to the date and time for the
opening of Bids.

15.3

If within 24 hours after Bids are opened and 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 of its Bid, the Bidder may withdraw its Bid,
and the Bid security will be returned. Thereafter, if the Work is rebid, the Bidder will be
disqualified from further bidding on the Work.

ARTICLE 16 - OPENING OF BIDS AND BID PROTESTS
16.1

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 available to Bidders after the opening of Bids.

16.2

Any bid protest must be in writing and received by the Owner before 5:00 p.m. no later than
three working days following bid opening and must comply with the following requirements:
Only a bidder who has actually submitted a Bid Proposal is eligible to submit a bid protest
against another bidder. Subcontractors are not eligible to submit bid protests. A bidder may
not rely on the bid protest submitted by another bidder, but must timely pursue its own
protest. If required by Owner, the protesting bidder must submit a nonrefundable fee in the
amount specified by Owner, based upon Owner’s reasonable costs to administer the bid
protest. Any such fee must be submitted to Owner no later than the Bid Protest Deadline,
unless otherwise specified.
The bid protest must contain a complete statement of the basis for the protest and all
supporting documentation. Material submitted after the Bid Protest Deadline will not be
considered. The protest must refer to the specific portion or portions of the Contract
Documents upon which the protest is based. The protest must include the name, address,
email address, and telephone number of the person representing the protesting bidder.
A copy of the protest and all supporting documents must be concurrently transmitted by fax
or by email, by or before the Bid Protest Deadline, to the protested bidder and any other
bidder who has a reasonable prospect of receiving an award depending upon the outcome of
the protest.
The protested bidder may submit a written response to the protest, provided the response is
received by Owner before 5:00 p.m., within three working days after the Bid Protest Deadline
or after actual receipt of the bid protest, whichever is sooner (the “Response Deadline”). The
response must include all supporting documentation. Material submitted after the Response
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Deadline will not be considered. The response must include the name, address, email
address, and telephone number of the person representing the protested bidder.
A copy of the response and all supporting documents must be concurrently transmitted by fax
or by email, by or before the Response Deadline, to the protesting bidder and any other
bidder who has a reasonable prospect of receiving an award depending upon the outcome of
the protest.
The procedure and time limits set forth in this section are mandatory and are the bidder’s
sole and exclusive remedy in the event of bid protest. A bidder’s failure to comply with these
procedures will constitute a waiver of any right to further pursue a bid protest, including filing
a Government Code Claim or initiation of legal proceedings.
ARTICLE 17 – BIDS TO REMAIN SUBJECT TO ACCEPTANCE
17.1

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 Bid security prior to the end of this period.

ARTICLE 18 – EVALUATION OF BIDS AND AWARD OF CONTRACT
18.1

Owner reserves the right to reject any or all Bids, including without limitation, nonconforming,
nonresponsive, unbalanced, or conditional Bids. Owner also reserves the right to waive all minor
Bid informalities not involving price, time, or changes in the Work.

18.2

Owner will reject the Bid of any Bidder that Owner finds, after reasonable inquiry and evaluation,
to not be responsible.

18.3

If Bidder purports to add terms or conditions to its Bid, takes exception to any provision of the
Bidding Documents, or attempts to alter the contents of the Contract Documents for purposes
of the Bid, whether in the Bid itself or in a separate communication to Owner or Engineer, then
Owner will reject the Bid as nonresponsive.

18.4

If Owner awards the contract for the Work, such award will be to the responsible Bidder
submitting the lowest responsive Bid.

18.5

Evaluation of Bids
A.
In evaluating Bids, Owner will consider whether 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.
In the comparison of Bids, alternates will be applied in the same order of priority as listed
in the Bid Form. To determine the Bid prices for purposes of comparison, Owner will announce
to all bidders a “Base Bid plus alternates” budget after receiving all Bids, but prior to opening
them. For comparison purposes alternates will be accepted, following the order of priority
established in the Bid Form, until doing so would cause the budget to be exceeded. 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 combination of its additive alternate
Bids for which Owner determines funds will be available at the time of award.
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C.
For determination of the apparent low Bidder when unit prices are submitted, Bids will be
compared on the basis of the total of the products of the estimated quantity of each item and
unit price Bid for that item, together with any lump sum items.
18.6

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 identify of Subcontractors and Suppliers must be
submitted as provided in the Bidding Documents.

18.7

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.

ARTICLE 19 – BONDS AND INSURANCE
19.1

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, other required bonds (if
any), and insurance. When the Successful Bidder delivers the executed Agreement to Owner, it
must be accompanied by required bonds and insurance documentation.

19.2

Article 8, Bid Security, of these instructions, addresses any requirements for providing bid bonds
as part of the bidding process.

ARTICLE 20 – SIGNING OF AGREEMENT
20.1

When Owner issues a Notice of Award to the Successful Bidder, it will 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 Bidder must execute and
deliver the required number of counterparts of the Agreement and any bonds and insurance
documentation required to be delivered by the Contract Documents to Owner. Within 10 days
thereafter, Owner will deliver one fully executed counterpart of the Agreement to Successful
Bidder, together with printed and electronic copies of the Contract Documents as stated in
Paragraph 2.02 of the General Conditions.

ARTICLE 21 - SALES AND USE TAXES
21.01 Contractor shall pay all sales, use and other taxes as specified in Paragraph 7.10 of the General
Conditions.
ARTICLE 22 – CONTRACTS TO BE ASSIGNED
22.1

There are no procurement contracts of which the Contractor will be required to accept
assignment previously entered into by the Owner for the direct purchase of goods and special
services.

ARTICLE 23 – FEDERAL REQUIREMENTS
23.1

If the contract price is in excess of $100,000, provisions of the Contract Work Hours and Safety
Standards Act at 29 CFR 5.5(b) apply.
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23.2

Federal requirements at Article 19 of the Supplemental Conditions apply to this Contract.

23.2

Section 746 of Title VII of the Consolidated Appropriations Act of 2017 (Division A – Agriculture,
Rural Development, Food and Drug Administration, and Related Agencies Appropriations Act,
2017) and subsequent statutes mandating domestic preference applies an American Iron and
Steel requirement to this project. All iron and steel products used in this project must be
produced in the United States. The term “iron and steel products” means the following products
made primarily of iron and steel: lined or unlined pipes and fittings, manhole covers and other
municipal castings, hydrants, tanks, flanges, pipe clamps and restraints, valves, structural steel,
reinforced precast concrete, and construction materials. The de minimis, minor components,
and pig iron and direct reduced iron waivers apply to this Contract. Refer to Section 00490 in
these contract documents for additional guidance for complying with American Iron and Steel
requirements.

ARTICLE 24 - WORKERS’ COMPENSATION REQUIREMENTS
24.1

As required by Section 1860 of the California Labor Code and in accordance with the provisions
of Section 3700 of the Labor Code, every contractor will be required to secure the payment of
workers’ compensation to its employees.

24.2

In accordance with Section 1861 of the California Labor Code, the contractor shall furnish the
owner with a statement as follows: “I am aware of the provisions of 3700 of the Labor Code
which requires every employer to be insured against liability for worker’s compensation or to
undertake self-insurance in accordance with the provisions of that code, and I will comply with
such provisions before commencing the performance of the work of this contract.”

ARTICLE 25 – WAGE RATE REQUIREMENTS
25.1

The prevailing wage rates of the State of California apply to this contract as do any requirements
of the State of California associated with the use of these State Prevailing wages.

25.2

Prevailing Wages: Notice is hereby given that pursuant to 1773 of the Labor Code of the State
of California, the owner has obtained from the Director of the Department of Industrial Relations
the general prevailing rate of per diem wages and the general prevailing rate for holidays and
overtime work for each craft, classification, or type of worker required to execute the contract. A
copy of said prevailing rate of per diem wages is on file in the principal office of the owner, to
which reference is hereby made for further particulars. Said prevailing rate of per diem wages
will be made available to any interested party upon request, and a copy thereof shall be posted
at each job site.

25.3

Statutory Penalty For Failure to Pay Minimum Wages: In accordance with 1775 (a) through (c)
of the California Labor Code, the contractor shall as a penalty to the State of political subdivision
on whose behalf a contract is made or awarded, forfeit the current statutory penalty for each
calendar day or portion thereof, for each worker paid less than the prevailing wage rates as
determined by the director for the work or craft in which the worker is employed for any public
work done under the contract by the contractor or, except as provided in subdivision 1775 (b), by
any subcontractor under the contractor.

25.4

Statutory Penalty for Unauthorized Overtime Work: In accordance with Section 1813 of the
California Labor Code, the contractor shall as a penalty to the State or political subdivision on
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whose behalf the contract is made or awarded, forfeit the current statutory penalty for each
worker employed in the execution of the contract by the respective contractor or subcontractor
for each calendar day during which said worker is required or permitted to work more than 8
hours in any one calendar day and 40 hours in any one calendar week in violation of Sections
1810-1815 of the California Labor Code.
25.5

Requirements: Contractor agrees to comply with Sections 1777.5, 1777.6 and 1777.7 of the
California Labor Code relating to the employment of apprentices. The responsibility for
compliance with these provisions is fixed with the prime contractor for all apprenticeship
occupations. Under these sections of the law, contractors and subcontractors must employ
apprentices in apprenticeship occupations, where journeymen in the craft are employed on the
public work, in a ratio of not less than one apprentice hour for each five journeymen hours
(unless an exemption is granted in accordance with 1777.5) and contractors and subcontractors
shall not discriminate among otherwise qualified employees as indentured apprentices on any
public work solely on the ground of race, religious creed, color, national origin, ancestry, sex, or
age, except as provided in 3077 of the Labor Code. Only apprentices, as defined in 3077, which
provides that an apprentice must be at least 16 years of age, who are in training under
apprenticeship standards and who have signed written apprentice agreements will be employed
on public works in apprenticeship occupations.

25.6

Payroll Records: Contractor shall keep accurate payroll records in format specified by the
Division of Labor Standards Enforcement. Said information shall include, but not be limited to, a
record of the name, address, social security number, work classification, straight time and
overtime hours worked each day and week, and actual per diem wages paid to each
journeyman, apprentice, or worker employed by the contractor. Copies of such record shall be
made available for inspection at all reasonable hours, and a copy shall be made available to
employee or his authorized representative, the Division of Labor Standards Enforcement, and
the Division of Apprenticeship Standards in compliance with California Labor Code, Section
1776. Contractor and subcontractors shall furnish and submit electronic certified payrolls directly
to the Labor Commissioner, and duplicate copies available to the owner.

25.7 The Contractor shall comply with and shall cause its subcontractors to comply with all laws and
regulations governing the contractor’s and subcontractor’s performance on this project including
the Federal Labor Standards set forth in the Davis-Bacon Act (40 USC 276(a-a5). Requirements
for Davis-Bacon Act are in the attachments.

ARTICLE 26 – SUBCONTRACTOR LISTING LAW
26.1

In accordance with Section 4104 of the California Public Contract Code, each bidder, in his or
her bid, shall set forth the name and the location of the place of business of each subcontractor
who will perform work or labor or render service to the prime contractor in or about the
construction of the work or improvement, or a subcontractor licensed by the State of California
who, under subcontract to the prime contractor, specially fabricates and installs a portion of the
work or improvement according to detailed drawings contained in the plans and specifications,
in an amount in excess of one-half of one percent of the prime contractor’s total Lump Sum bid.

26.2

In accordance with Section 4107 of the California Public Contract Code, no contractor whose
bid is accepted shall without consent of the owner either: (a) substitute a person as a
subcontractor in place of the subcontractor listed in the original bid; or (b) permit a subcontract to
be voluntarily assigned or transferred or allow it to be performed by anyone other than the
original subcontractor listed in the original bid; or (c) sublet or subcontract any portion of the
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work in excess of one-half of one percent of the prime contractor’s total bid as to which his or
her original bid did not designate a subcontractor.
26.3

Penalties for failure to comply with the foregoing sections of the California Public Contract Code
are set forth in Sections 4106, 4110, and 4111 of the Public Contract Code. A prime contractor
violating this law violates his or her contract and the awarding authority may exercise the option,
in its own discretion, of (1) canceling his or her contract or (2) assessing the prime contractor a
penalty in an amount of not more than 10 percent of the amount of the subcontract involved, and
this penalty shall be deposited in the fund out of which the prime contract is awarded. In any
proceedings under this section the prime contractor shall be entitled to a public hearing and to
five days’ notice of the time and place thereof.

ARTICLE 27 – REGISTRATION WITH DEPARTMENT OF INDUSTRIAL RELATIONS
27.1

This project is subject to compliance monitoring and enforcement by the Department of
Industrial Relations. No contractor or subcontractor may be listed on a bid proposal for a public
works project unless registered with the Department of Industrial Relations pursuant to Labor
Code Section 1725.5 [with limited exceptions from this requirement for bid purposes only under
Labor Code Section 1711.1(a)]. No contractor or subcontractor may be awarded a contract for
public work on a public work on a public works project unless registered with the Department of
Industrial Relations pursuant to Labor Code Section 1725.5.
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BID FORM FOR CONSTRUCTION CONTRACT
Wastewater Collection and Treatment System Project
ARTICLE 1 – OWNER AND BIDDER
1.1

This Bid is submitted to:
Willow Creek Community Services District, 135 Willow Road, Willow Creek CA 95573

1.2

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 within the times indicated in this Bid and in accordance with the
other terms and conditions of the Bidding Documents.

ARTICLE 2 – ATTACHMENTS TO THIS BID
2.1

2.2

The following documents are submitted with and made a condition of this Bid:

A.

Bid Form

B.

Non-Collusion Affidavit;

C.

Bid Bond

D.

Authority to Sign Bid Proposal (if applicable, attached to bid bond)

E.

Power of Attorney (attached to bid bond)

F.

Compliance Statement/Certification of Non-Segregated Facilities (RD 400-6);

G.

Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion - Lower Tiered
Covered Transactions (AD-1048);

H.

RD Instruction 1940-Q, Exhibit A-1, Certification for Contracts, Grant, and Loans.

I.

Workers Compensation Certification;

J.

List of Proposed Subcontractors;

K.

Qualifications statement as described in Article 3 of Section 00200 if proposing to use an Advantex
or approved equal system for the wastewater treatment plant.

L.

Qualifications statement as described in Article 3 of Section 00200 if proposing to perform
trenchless construction for any part of the collection system.

M.

Evidence of authority to do business in California; or a written covenant to obtain such license
within the time for acceptance of Bids;

N.

Evidence of Contractor’s License Number or evidence of Bidder’s ability to obtain a State
Contractor’s License and a covenant by Bidder to obtain said license within the time for acceptance
of bids;

O.

American Iron and Steel Requirement Certification

P.

Davis Bacon Prevailing Wage Determination

Q.

Contract Provisions Relative to the Utilization of DBE Documentation

R.

SWRCB Forms 4500-3 and 4500-4

S.

Iran Contracting Act Certification

Failure to include any of the attachments listed above in Section 2.1 will be grounds for rejection of the
associated bid.

00410-1

ARTICLE 3 - BASIS OF BID – LUMP SUM AND UNIT PRICES

3.01

Bidder will complete the Work in accordance with the Contract Documents for the prices listed in the
Bid Schedules provided in this section.
The work for this project is separated into two main components: 1) Collection System, and 2)
Wastewater Treatment Plant (WWTP) site. Mobilization and demobilization will be shared between
the two components. Work for the WWTP is limited to all work that occurs within the WWTP site
boundary as delineated on Sheet G-004 of the Drawings. All other work for the project shall be
considered Collection System work. A detailed description of all Bid Items and the associated
measurement and payment for those items is provided in Specification 01 22 00 (Measurement and
Payment).

Base Bid Schedule
Bid Items 1 – 11 pertain to the Base Bid work for the project:
Item No.

Type

1.

BASE

2.

BASE

3.

BASE

4.

BASE

5.

BASE

6.

BASE

7.

BASE

8.

BASE

9.

BASE

10.

BASE

11.

BASE

Description
Mobilization/
Demobilization
Trench Sheeting and
Shoring
Traffic Control
Sediment and Erosion
Control
Gravity Sewer Main and
Miscellaneous Collection
System Work
Sewer Force Main
Sewer Service Laterals
(within Public ROW)
Sewer Service Laterals
and Septic Tank
Abandonment (within
Private Property) for
Residential, Government,
and Non-profit Properties
Sewer Service Laterals and
Septic Tank Abandonment
(within Private Property) for
Commercial Properties
Willow Creek CSD Office
Lift Station
Country Club Road Lift
Station

TOTAL BASE BID PRICE: $
TOTAL BASE BID PRICE IN WORDS: $
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Unit

Qty

LS

1

LS

1

LS

1

LS

1

LS

1

LS

1

LS

1

LS

1

LS

1

LS

1

LS

1

Unit Price

Total Price

Collection System – Additive Bid Schedule
Bid Items 12 through 17 pertain to potential additive Work for the collection system. If these items are
encountered during construction, the contractor will be paid for these items on a unit price basis per the unit
prices provided below. The quantities provided are estimates only. More detail on measurement and
payment for these additive bid items is provided in Specification 01 22 00 (Measurement and Payment).
Note that in the event that trench excavation is able to be shallower than shown on the Drawings, the unit
cost provided by the Contractor for Bid Item 13 will be used to deduct payment from the Owner to the
Contractor, with the quantity basis for the deduction being design excavation quantity less actual excavation
quantity.
Item No.

Type

12.

ADDITIVE

13.

ADDITIVE

14.

ADDITIVE

15.

ADDITIVE

16.

ADDITIVE

17.

ADDITIVE

Description
Trench
Excavation
through Hard
Rock
Trench
Excavation
Deeper than
Design
Relocate 3-inch
Water Line
Relocate 4-inch
Water Line
Relocate 6-inch
Water Line
Relocate 12-inch
Water Line

Unit

Qty

Unit Price

CY

300

CY

150

EA

10

EA

10

EA

10

EA

10

Total Price

TOTAL ADDITIVE BID PRICE: $
TOTAL ADDITIVE BID PRICE IN WORDS: $
Wastewater Treatment Plant – Alternate Bid Schedule
Bid Items 18 and 19 pertain to the Work for the wastewater treatment plant (WWTP). The bidder shall enter
the unit price and total price for only one of the two alternates listed below. A price shall be given for the
WWTP alternate that will result in the lowest overall cost to the owner. The bidder shall fill in the blanks as
“N/A” for the WWTP alternate for which no price is given. Prices shall be given for all items in the Additive
and Base Bid Schedules.
Item No.

Type

18.

ALTERNATE

19.

ALTERNATE

Description
Recirculating
Gravel Filter
WWTP
Xerxes/Advantex
Option for
WWTP

Unit

Qty

LS

1

LS

1

Unit Price

Total Price

The total Alternate Bid cost below shall include the cost for only one Bid Item, either Bid Item 18 or 19,
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whichever results in a lower overall cost to the owner.
TOTAL ALTERNATE BID PRICE: $
TOTAL ALTERNATE BID PRICE IN WORDS: $

The Total Bid Price below is the sum of the Total Base Bid, Total Alternate Bid, and Total Additive Bid.
TOTAL BID PRICE: $
TOTAL BID PRICE IN WORDS: $
3.02

Bidder acknowledges that:

1.

Each Bid Unit Price includes an amount considered by Bidder to be adequate to cover Contractor’s
overhead and profit for each separately identified item, and

2.

Estimated quantities are not guaranteed and are solely for the purposes of comparison of Bids, and final
payment for all Unit Price Work will be based on actual quantities as determined as provided in the
Contract Documents.

3.

The lowest responsible bidder will be determined based on the lowest Total Bid Price, as defined above.

4.

Due to concerns related to price volatility of construction materials, a provision has been incorporated that
may allow for the Contract Price in the Agreement Between Owner and Contractor to be escalated above
the Total Bid Price provided herein. The Construction Cost Index for the City of San Francisco (CCI) is
updated monthly by Engineering News-Record (ENR). If the most recent CCI at the time of the Effective
Date of the Contract is higher than the most recent CCI at the time of the bid opening date, the contractor
shall be entitled to the Contract Price being escalated above the Total Bid Price commensurate with the
increase in the CCI. Cost increases shall be allocated on an equal percentage basis to each awarded line
item in the Bid Schedules. For example, if the most recent CCI on the date bids are opened is 14,400, and
the most recent CCI at the time of the Effective Date of the Contract is 15,120 (a 5% increase over 14,400),
then the cost for each awarded item in the Bid Schedules shall be increased by 5%. No provisions shall
be made for cost increases after the Effective Date of the Contract except as outlined in Article 11 –
Changes to the Contract in the General Conditions of the Construction Contract.

3.03

Bidder accepts all the terms and conditions of the Instructions to Bidders, including without limitation
those dealing with the disposition of Bid security. While grant funding is available for construction of this
project, more funding may be required from the funding agencies depending on the bids that are
received. Accordingly, this Bid will remain subject to acceptance after the Bid opening for the amount of
time noted in Section 00410 Article 5.1.A to allow for time to confirm funding availability.

ARTICLE 4 – TIME OF COMPLETION
4.1

Bidder agrees that the Work will be substantially complete and will be completed and ready for 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 the Agreement.

4.2

Bidder agrees that the Work will be complete within the amount of time as specified in Paragraph 4.02 of
the Agreement after the date when the Contract Times commence to run as provided in Paragraph 4.01
of the General Conditions, and will be completed and ready for final payment in accordance with
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Paragraph 15.06 of the General Conditions.
4.3

Bidder accepts the provisions of the Agreement as to liquidated damages.

ARTICLE 5 - BIDDER’S ACKNOWLEDGEMENTS; ACCEPTANCE PERIOD, INSTRUCTIONS, AND RECEIPT
OF ADDENDA
5.1

Bid Acceptance Period

A.
This Bid will remain subject to acceptance for 270 days after the Bid Opening, or for such longer
period of time that Bidder may agree to in writing upon request of the Owner.
5.2

Instructions to Bidders

A.
Bidder accepts all of the terms and conditions of the Instructions to Bidders, including without
limitation those dealing with the disposition of Bid security.
5.3

Receipt of Addenda
A.

Bidder hereby acknowledges receipt of the following Addenda:
Addendum No.

Addendum Date

ARTICLE 6 – BIDDERS REPRESENTATIONS AND CERTIFICATIONS
6.1

Bidder’s Representations
A. In submitting this Bid, Bidder represents the following:
1. Bidder has examined and carefully studied the Bidding Documents, including Addenda.
2. Bidder has visited the Site, conducted a thorough visual examination of the Site and adjacent areas,
and become familiar with the general, local, and Site conditions that may affect cost, progress, and
performance of the Work.
3. Bidder is familiar with all Laws and regulations that may affect cost, progress, ad performance of the
Work.
4. Bidder has carefully studied the reports of explorations and tests of subsurface conditions or adjacent
to the Site and the drawings of physical conditions relating to existing surface or subsurface structures at
the Site that have been identified in the Supplementary Conditions, with respect to the Technical in such
reports and drawings.
5. Bidder has carefully studied the reports and drawings relating to Hazardous Environmental Conditions,
if any, at or adjacent to the Site that have been identified in the Supplementary Conditions, with respect
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to Technical Data in such reports and drawings.
6. 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 the Technical Data identified in the Supplementary Conditions or by
definition, with respect to the effect of such information, observations, and Technical Data on (a) the cost,
progress, and performance of the Work; (b) the means, methods, techniques, sequences, and procedures
of construction to be employed by Bidder, if selected as contractor; and (c) Bidder’s (Contractor’s) safety
precautions and programs.
7. Based on the information and observations referred to in the preceding paragraph, Bidder agrees that
no further examinations, investigations, explorations, tests, studies, or data are necessary for the
performance of the Work at the Contract Price, within the Contract Times, and in accordance with the
other terms and conditions of the Contract.
8. Bidder is 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.
9. Bidder has given Engineer written notice of all conflicts, errors, ambiguities, or discrepancies that Bidder
has discovered in the Bidding Documents, and of discrepancies between Site conditions and the Contract
Documents, and the written resolution thereof by Engineer is acceptable to Contractor.
10. The Bidding Documents are generally sufficient to indicate and convey understanding of all terms and
conditions for performance and furnishing of the Work.
11. The submission of this Bid constitutes an incontrovertible representation by Bidder that without
exception the Bid and all prices in the Bid are premised upon performing and furnishing the Work required
by the Bidding Documents.
6.02

Bidder’s Certifications
A.

The Bidder certifies the following:

1. 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.
2. Bidder has not directly or indirectly induced or solicited any other Bidder to submit a false or sham Bid.
3. Bidder has not solicited of induced and individual or entity to refrain from bidding.
4. Bidder has not engaged in corrupt, fraudulent, collusive, or coercive practices in competing for the
Contract. For the purposes of Paragraph 6.02.A:
a. 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.
b. Fraudulent practice means an intentional misrepresentation of facts made (a) to influence the bidding
process to the detriment of the Owner, (b) to establish bid prices at artificial non-competitive levels, or (c)
to deprive Owner of the benefits of free and open competition.
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c. 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.
d. 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 execution of the Contract.
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BIDDER hereby submits this Bid as set forth above:
Bidder:
(typed or printed name organization)

By:

_____________________________________________________________________________
(individual’s signature)

Name: ___________________________________________________________________________
(typed or printed)

Title: _____________________________________________________________________________
(typed or printed)

Date:______________________________________________________________________
(typed or printed)

If Bidder is a corporation, a partnership, or a joint venture, attach evidence of authority to sign.
Attest: _____________________________________________________________________________
(individual’s signature)
Name: ___________________________________________________________________________
(typed or printed)

Title: _____________________________________________________________________________
(typed or printed)

Date:______________________________________________________________________
(typed or printed)

Address for giving notices:

_____________________________________________________________________________
_____________________________________________________________________________
Bidder’s Contact:
Name: ___________________________________________________________________________
(typed or printed)

Title: _____________________________________________________________________________
(typed or printed)

Phone:_____________________________________________________________________________
Email:______________________________________________________________________________
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Address:
__________________________________________________________________________
__________________________________________________________________________
__________________________________________________________________________
Bidder’s Contractor License No.:_______________________________________________________
Bidder’s DIR Registration No.:

_______________________________________________________

Employer’s Tax ID Number:

_______________________________________________________
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NON COLLUSION AFFIDAVIT TO BE EXECUTED BY BIDDER
AND SUBMITTED WITH BID
(Public Contract Code Section 7106)

State of California
County of

, being first duly sworn, deposes and
says that he or she is
of
,
the party making the foregoing bid, that the bid is not made in the interest of, or on behalf
of, any undisclosed person, partnership, company, association, organization, or
corporation; that the bid is genuine and not collusive or sham; that the bidder has not
directly or indirectly colluded, conspired, connived, or agreed with any bidder or anyone
else to put in a sham bid, or that anyone shall refrain from bidding; that the bidder has not
in any manner, directly or indirectly, sought by agreement, communication, or conference
with anyone to fix the bid price of the bidder or any other bidder, or to fix any overhead,
profit, or cost element of the bid price, or of that of any other bidder, or to secure any
advantage against the public body awarding the contract of anyone interested in the
proposed contract; that all statements contained in the bid are true; and further that the
bidder has not, directly or indirectly, submitted his or her bid price or any breakdown
thereof, or the contents thereof, or divulged information or data relative thereto, or paid,
and will not pay, any fee to any corporation, partnership, company association,
organization, bid depository, or to any member or agent thereof to effectuate a collusive or
sham bid.
By
Subscribed and sworn to before me on

(Notary Public)

(SEAL)
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(date)

BID BOND (PENAL SUM FORM)
Bidder

Surety

Name: [Full formal name of Bidder]

Name:

Address (principal place of business):
[Address of Bidder’s principal place of business]

Address (principal place of business):
[Address of Surety’s principal place of business]

Owner

Bid

Name:

Willow Creek Community Services
District

Address (principal place of business):
135 Willow Rd, Willow Creek, CA 95573

[Full formal name of Surety]

Project:
Wastewater Collection and Treatment System
Project, Willow Creek, CA

Bid Due Date:

[Enter date bid is due]

Bond
Penal Sum:

[Amount]

Date of Bond:

[Date]

Surety and Bidder, intending to be legally bound hereby, subject to the terms set forth in this Bid Bond,
do each cause this Bid Bond to be duly executed by an authorized officer, agent, or representative.
Bidder
Surety
(Full formal name of Bidder)

By:

(Full formal name of Surety) (corporate seal)

By:
(Signature)

Name:

(Signature) (Attach Power of Attorney)

Name:
(Printed or typed)

Title:

(Printed or typed)

Title:

Attest:

Attest:
(Signature)

Name:

(Signature)

Name:
(Printed or typed)

Title:

(Printed or typed)

Title:

Notes: (1) Note: Addresses are to be used for giving any required notice. (2) Provide execution by any additional parties, such as
joint venturers, if necessary.

EJCDC® C-430, Bid Bond (Penal Sum Form).
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1. Bidder and Surety, jointly and severally, bind themselves, their heirs, executors, administrators, successors,
and assigns to pay to Owner upon default of Bidder the penal sum set forth on the face of this Bond.
Payment of the penal sum is the extent of Bidder’s and Surety’s liability. Recovery of such penal sum under
the terms of this Bond will be Owner’s sole and exclusive remedy upon default of Bidder.
2. Default of Bidder occurs upon the failure of Bidder to deliver within the time required by the Bidding
Documents (or any extension thereof agreed to in writing by Owner) the executed Agreement required by
the Bidding Documents and any performance and payment bonds required by the Bidding Documents.
3. This obligation will be null and void if:
3.1. Owner accepts Bidder’s Bid and Bidder delivers within the time required by the Bidding Documents
(or any extension thereof agreed to in writing by Owner) the executed Agreement required by the
Bidding Documents and any performance and payment bonds required by the Bidding Documents, or
3.2. All Bids are rejected by Owner, or
3.3. Owner fails to issue a Notice of Award to Bidder within the time specified in the Bidding Documents
(or any extension thereof agreed to in writing by Bidder and, if applicable, consented to by Surety
when required by Paragraph 5 hereof).
4. Payment under this Bond will be due and payable upon default of Bidder and within 30 calendar days after
receipt by Bidder and Surety of written notice of default from Owner, which notice will be given with
reasonable promptness, identifying this Bond and the Project and including a statement of the amount
due.
5. Surety waives notice of any and all defenses based on or arising out of any time extension to issue Notice
of Award agreed to in writing by Owner and Bidder, provided that the total time for issuing Notice of Award
including extensions does not in the aggregate exceed 120 days from the Bid due date without Surety’s
written consent.
6. No suit or action will be commenced under this Bond prior to 30 calendar days after the notice of default
required in Paragraph 4 above is received by Bidder and Surety, and in no case later than one year after
the Bid due date.
7. Any suit or action under this Bond will be commenced only in a court of competent jurisdiction located in
the state in which the Project is located.
8. Notices required hereunder must be in writing and sent to Bidder and Surety at their respective addresses
shown on the face of this Bond. Such notices may be sent by personal delivery, commercial courier, or by
United States Postal Service registered or certified mail, return receipt requested, postage pre-paid, and
will be deemed to be effective upon receipt by the party concerned.
9. Surety shall cause to be attached to this Bond a current and effective Power of Attorney evidencing the
authority of the officer, agent, or representative who executed this Bond on behalf of Surety to execute,
seal, and deliver such Bond and bind the Surety thereby.
10. This Bond is intended to conform to all applicable statutory requirements. Any applicable requirement of
any applicable statute that has been omitted from this Bond will be deemed to be included herein as if set
forth at length. If any provision of this Bond conflicts with any applicable statute, then the provision of said
statute governs and the remainder of this Bond that is not in conflict therewith continues in full force and
effect.
11. The term “Bid” as used herein includes a Bid, offer, or proposal as applicable.

EJCDC® C-430, Bid Bond (Penal Sum Form).
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and American Society of Civil Engineers. All rights reserved.
Page 2 of 2

USDA

Form RD 400-6
(Rev. 12-09)

COMPLIANCE STATEMENT

This statement relates to a proposed contract with
(Name of borrower or grantee)

who expects to finance the contract with assistance from either the Rural Housing Service (RHS),
Rural Business-Cooperative Service (RBS), or the Rural Utilities Service (RUS) or their successor
agencies, United States Department of Agriculture (whether by a loan, grant, loan insurance,
guarantee, or other form of financial assistance). I am the undersigned bidder or prospective
contractor. I represent that:
1.

I [ ] have, [ ] have not, participated in a previous contract or subcontract subject to
Executive Order 11246 (regarding equal employment opportunity) or a preceding similar
Executive Order.

2.

If I have participated in such a contract or subcontract, I [ ] have, [ ] have not, filed all
compliance reports that I have been required to file in connection with the contract or
subcontract.

If the proposed contract is for $50,000 or more and I have 50 or more employees, I also represent
that:
3.

I [ ] have, [ ] have not, previously had contracts subject to the written affirmative action
program requirements of the Secretary of Labor.

4.

If I have participated in such a contract or subcontract, I [ ] have, [ ] have not, developed and
placed on file at each establishment affirmative action programs as required by the rules and
regulations of the Secretary of Labor.

I understand that if I have failed to file any compliance reports that have been required or me, I am
not eligible and will not be eligible to have my bid considered or to enter into the proposed contract
unless and until I make an arrangement regarding such reports that is satisfactory to either the RHS,
RBS, or RUS, or to the office where the reports are required to be filed.
I also certify that I do not maintain or provide for my employees any segregated facilities at any of
my establishments, and that I do not permit my employees to perform their services at any location,
under my control, where segregated facilities are maintained. I certify further that I will not maintain
or provide for my employees any segregated facilities at any of my establishments, and that I will not
permit my employees to perform their services at any location, under my control, where segregated
facilities are maintained. I agree that a breach of this certification is a violation of the Equal
Opportunity clause in my contract. As used in this certification, the term “segregated facilities”
means any waiting rooms, work areas, rest rooms and wash rooms, restaurants and other eating
areas, time clocks, locker rooms and other storage or dressing areas, parking lots, drinking
fountains, recreation or entertainment areas, transportation and housing facilities provided for
employees which are segregated by explicit directive or are in fact segregated on the basis of race,
creed, color, or national origin, because of habit, local custom, or otherwise. I further agree that
(except where I have obtained identical certifications from proposed subcontractors prior to the
award of subcontracts exceeding $10,000 which are not exempt from the provisions of the Equal
Opportunity clause; that I will retain such certifications in my files; and that I will forward the following
notice to such proposed subcontractors (except where the proposed subcontractors have submitted
identical certifications for specific time periods): (See Reverse).
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NOTICE TO PROSPECTIVE SUBCONTRACTORS OF REQUIREMENTS
FOR
CERTIFICATIONS OF NON-SEGREGATED FACILITIES
A certification of Nonsegregated Facilities, as required by the May 9, 1967, order (32F.R. 7439,
May 19, 1967) on Elimination of Segregated Facilities, by the Secretary of Labor, must be
submitted prior to the award of a subcontract exceeding $10,000 which is not exempt from the
provisions of the Equal Opportunity Clause. The certification may be submitted either for each
subcontract or for all subcontracts during a period (i.e., quarterly, semiannually, or annually)
NOTE: The penalty for making false statements in offers is prescribed in 18 U.S.C. 1001.

Date:
Signature of Bidder or Prospective Contractor

Address (including Zip Code)
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U.S. DEPARTMENT OF AGRICULTURE
Certification Regarding Debarment, Suspension,
Ineligibility and Voluntary Exclusion – Lower Tier Covered
Transactions.
This certification is required by the regulations implementing Executive Order 12549,
Debarment and Suspension, 7 CFR Part 3017.510, Participants’ responsibilities. The
regulations were published as Part IV of the January 30, 1989, Federal Register (pages
4722-4733). Copies of the regulations may be obtained by contacting the Department
of Agriculture agency with which this transaction originated.
(BEFORE COMPLETING CERTIFICATION, READ INSTRUCTIONS ON REVERSE)
(1)

The prospective lower tier participant certifies, by submission of this proposal,
that neither it nor its principals is presently debarred, suspended, proposed for
debarment, declared ineligible, or voluntarily excluded from participation in this
transaction by any Federal
department or agency.

(2)

Where the prospective lower tier participant is unable to certify to any of
the statements in
This certification, such prospective participant shall attach an explanation to this
proposal.

Organization Name

PR/Award Number or Project Name

Name(s) and Title(s) of Authorized Representative(s)

Signature(s)

Date

Form AD-1048 (1/92
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Instructions for Certification
1.
By signing and submitting this form, the prospective lower tier participant is providing
the certification set out on the reverse side in accordance with these instructions.
2.
The certification in this clause is a material representation of fact upon which reliance
was placed when this transaction was entered into. If it is later determined that the prospective
lower tier participant knowingly rendered an erroneous certification, in addition to other
remedies available to the Federal Government, the department or agency with which this
transaction originated may pursue available remedies, including suspension and/or debarment.
3.
The prospective lower tier participant shall provide immediate written notice to the
person to which this proposal is submitted if at any time the prospective lower tier participant
learns that its certification was erroneous when submitted or has become erroneous by reason
of changed circumstances.
4.
The terms “covered transaction,” “debarred,” “suspended,” “ineligible,” “lower tier
covered transaction,” “participant,” “person,” “primary covered transaction,” “principal,”
“proposal,” and “voluntarily excluded,” as used in this clause, have the meanings set out in the
Definitions and Coverage sections of rules implementing Executive Order 12549. You may
contact the person to which this proposal is submitted for assistance in obtaining a copy of
those regulations.
5.
The prospective lower tier participant agrees by submitting this form that, should the
proposed covered transaction be entered into, it shall not knowingly enter into any lower tier
covered transaction with a person who is debarred, suspended, declared ineligible, or
voluntarily excluded from participation in this covered transaction, unless authorized by the
department or agency with which this transaction originated.
6.
The prospective lower tier participant further agrees by submitting this form that it will
include this clause titled “Certification Regarding Debarment, Suspension, Ineligibility and
Voluntary Exclusion – Lower Tier Covered Transactions,” without modification, in all lower tier
covered transactions and in all solicitations for lower tier covered transactions.
7.
A participant in a covered transaction may rely upon a certification of a prospective
participant in a lower tier covered transaction that it is not debarred, suspended, ineligible, or
voluntarily excluded from the covered transaction, unless it knows that the certification is
erroneous. A participant may decide the method and frequency by which it determines the
eligibility of its principles. Each participant may, but is not required to, check the
Nonprocurement List.
8.
Nothing contained in the foregoing shall be construed to require establishment of a
system of records in order to render in good faith the certification required by this clause. The
knowledge and information of a participant is not required to exceed that which is normally
possessed by a prudent person in the ordinary course of business dealings.
9.
Except for transactions authorized under paragraph 5 of these instructions, if a
participant in a covered transaction knowingly entered into a lower tier covered transaction with
a person who is suspended, debarred, ineligible, or voluntarily excluded from participation in
this transaction, in addition to other remedies available to the Federal Government, the
department or agency with which this transaction originated may pursue available remedies,
including suspension and/or debarment.
Form AD-1048 (1/92)
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RD Instruction 1940-Q
Exhibit A-1
CERTIFICATION FOR CONTRACTS, GRANTS AND LOANS
The undersigned certifies, to the best of his or her knowledge and belief, that:
1. No Federal appropriated funds have been paid or will be paid, by or on behalf of the
undersigned, to any person for influencing or attempting to influence an officer or employee
of any agency, a Member of Congress, an officer or employee of Congress, or an employee
of a Member of Congress in connection with the awarding of any Federal contract, the
making of any Federal grant or Federal loan, and the extension, continuation, renewal,
amendment, or modification of any Federal contract, grant or loan.
2. If any funds other than Federal appropriated funds have been paid or will be paid to any
person for influencing or attempting to influence an officer or employee of any agency, a
member of Congress, an officer or employee of Congress, or an employee of a Member of
Congress in connection with this Federal contract, grant or loan, the undersigned shall
complete and submit Standard From – LLL, “Disclosure of Lobbying Activities,” in
accordance with its instructions.
3. The undersigned shall require that the language of this certification be included in the
award documents for all subawards at all tiers (including contracts, subcontracts, and
subgrants under grants and loans) and that all subrecipients shall certify and disclose
accordingly.
This certification is a material representation of fact upon which reliance was placed when
this transaction was made or entered into. Submission of this certification is a prerequisite
for making or entering into this transaction imposed by section 1352, title 31, U.S. Code.
Any person who fails to file the required certification shall be subject to a civil penalty of not
less than $10,000 and not more than $100,000 for each such failure.

(Name)

(Date)

(Title)

(08-21-91) PN 171
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CONTRACTOR’S CERTIFICATION REGARDING WORKERS’
COMPENSATION INSURANCE

State of California
County of
I am aware of the provisions of Section 3700 of the Labor Code which
require
every employer to be insured against liability for workers’ compensation or to
undertake self-insurance in accordance with the provisions of that code, and I will
comply with such provisions before commending the performance of the work of
this Contract.

(Name of Contractor)

by:
(Signature of Contractor)

Date:
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LIST OF SUBCONTRACTORS
NOTE: In accordance with Supplementary Condition SC-7.07.A- the Contractor shall not award work valued at
more than fifty percent (50%) of the Contract Price to Subcontractors without prior written approval of the Owner.

Work to be Performed

Percent
of Total
Contract

(Add additional sheets if necessary)
BIDDER:
Date:
00480-1

Subcontractor’s Name,
Location of Business,
License Number, and DIR
Registration Number

AMERICAN IRON AND STEEL REQUIREMENTS
USDA Rural Development
All iron and steel products used in this project must be produced in the United States in
compliance with Section 746 of Title VII of the Consolidated Appropriations Act of 2017
(Division A - Agriculture, Rural Development, Food and Drug Administration, and Related
Agencies Appropriations Act, 2017) and subsequent statutes mandating domestic
preference. This section outlines the basic compliance steps. Please refer to the AIS
definitions contained at the end of this section and the AIS references contained throughout
the Contract Documents for additional guidance.

PRODUCTS SUBJECT TO AIS
Note: Products to be considered subject to the AIS requirements must be (1) made of greater than
50% iron or steel, measured by cost (based on the material cost) and; (2) permanently incorporated
into the project. The list of products subject to the AIS requirement are:
• Lined or unlined pipes or fittings;
• Manhole Covers and other municipal castings;
• Hydrants;
• Tanks;
• Flanges;
• Pipe clamps and restraints;
• Valves;
•

Structural steel
o Structural steel is rolled flanged shapes, having at least one dimension of their crosssection three inches or greater, which are used in the construction of bridges,
buildings, ships, railroad rolling stock, and for numerous other constructional
purposes. Such shapes are designated as wide-flange shapes, standard I-beams,
channels, angles, tees and zees. Other shapes include H-piles, sheet piling, tie plates,
cross ties, and those for other special purposes.

•

Reinforced precast concrete
o While reinforced precast concrete may not be at comprised of 50% iron or steel, in this
particular case, the reinforcing bar and wire must be produced in the US and meet the
same standards as for any other iron or steel product. Additionally, the casting of the
concrete product must take place in the US. The cement and other raw materials used
in concrete production are not required to be of domestic origin. If the reinforced
concrete is cast at the construction site, the reinforcing bar and wire are considered to
be a construction material and must be produced in the US.

•

Construction materials
o Construction materials are those articles, materials, or supplies made primarily of iron
and steel, that are permanently incorporated into the project, not including mechanical
and/or electrical components, equipment and systems. Some of these products may
overlap with what is also considered “structural steel”. This includes, but is not limited
to, the following products: wire rod, bar, angles, concrete reinforcing bar, wire, wire
cloth, wire rope and cables, tubing, framing, joists, trusses, fasteners (i.e., nuts and
bolts), welding rods, decking, grating, railings, stairs, access ramps, fire escapes,
ladders, wall panels, dome structures, roofing, ductwork, surface drains, cable
hanging systems, manhole steps, fencing and fence tubing, guardrails, doors, and
stationary screens.
o

NOTE: Mechanical and electrical components, equipment and systems are not
considered construction materials. Mechanical equipment is typically that which has
motorized parts and/or is powered by a motor. Electrical equipment is typically any
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machine powered by electricity and includes components that are part of the electrical
distribution system. Electrical tubing is therefore not subject to AIS requirements.
•

Municipal castings are cast iron or steel infrastructure products that are melted and cast.
They typically provide access, protection, or housing for components incorporated into utility
owned drinking water, storm water, wastewater, and surface infrastructure. They are typically
made of grey or ductile iron, or steel. Examples of municipal castings are:
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Access Hatches;
Ballast Screen;
Benches (Iron or Steel);
Bollards;
Cast Bases;
Cast Iron Hinged Hatches, Square and Rectangular;
Cast Iron Riser Rings;
Catch Basin Inlet;
Cleanout/Monument Boxes;
Construction Covers and Frames;
Curb and Corner Guards;
Curb Openings;
Detectable Warning Plates;
Downspout Shoes (Boot, Inlet);
Drainage Grates, Frames and Curb
Inlets;
Junction Boxes;
Lampposts;
Manhole Covers, Rings and Frames, Risers;
Meter Boxes;
Service Boxes;
Steel Hinged Hatches, Square and Rectangular;
Steel Riser Rings;
Trash receptacles;
Tree Grates;
Tree Guards;
Trench Grates; and Valve Boxes, Covers and Risers
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COMPLIANCE STEPS
1. Identify all products that will be required to be AIS compliant.
2. Manufacturer’s Certification Letters are the means to be used to verify compliance with
AIS requirements for all products determined to be made primarily of iron and steel (refer to
the following Sample Manufacturer’s Certification Letter). The manufacturer’s certifications
shall be submitted to the project Engineer along with the material submittals. Certifications
must contain the following elements:
a.)
b.)
c.)
d.)
e.)

Reference to the specific project
Identify the items delivered to the project site
Reference the AIS requirements
Location of the manufacturer- City, State
Signature of an authorized company representative

3. A listing of all iron and steel components used in the project and their manufacturers name
and location must be maintained and all certification letters need to be kept on-site in a
project file.
4. The De Minimis Waiver that allows the use of a minor amount of non-domestic incidental
iron and steel components applies to this project. Costs for such de minimis incidental
components cumulatively may comprise no more than a total of 5 percent of the total cost of
the materials used in and incorporated into a project; the cost of an individual item may not
exceed 1 percent of the total cost of the materials used in and incorporated into a project.
a) The total cost of the materials can be estimated as 50% of the project cost if the
total cost of the materials is not known.
b.) If this waiver if used, the Prime Contractor shall maintain a list of all nondomestically produced products used and their costs to demonstrate that they comply
with the required percentages.
5.) Prime Contractor shall submit a completed Prime Contractor’s Certification Letter to the
Engineer upon construction Substantial Completion to certify that all Work and Materials has
complied with American Iron and Steel requirements (refer to the following Prime
Contractor’s Certification Letter.)
6.) Upon Project Completion, the Engineer shall provide copies of the following items to both
the Owner and USDA Rural Development:
a.)
b.)
c.)
d.)

Engineer’s Listing of Iron and Steel components and their Manufacturers
Manufacturers’ Certification Letters
Prime Contractor’s Certification Letter of Compliance with AIS
Documentation of Compliance with the De Minimis Waiver (if applicable)
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AMERICAN IRON STEEL DEFINITIONS
American Iron and Steel (AIS)- Requirements mandated by Section 746 of Title VII of the
Consolidated Appropriations Act of 2017 (Division A- Agriculture, Rural Development, Food
and Drug Administration, and Related Agencies Appropriations Act, 2017) and subsequent
statutes mandating domestic preference for “iron and steel products,” meaning the following
products, if made primarily of iron or steel: lined or unlined pipes and fittings, manhole covers
and other municipal castings, hydrants, tanks, flanges, pipe clamps and restraints, valves,
structural steel, reinforced precast concrete, and construction materials. AIS requirements
apply in each of the several states, the District of Columbia, and each federally recognized
Tribe, but not U.S. Territories.
Coating- A covering that is applied to the surface of an object. If a coating is applied to the
external surface of a domestic iron or steel component, and the application takes place
outside of the United States, said product would be considered a compliant product under the
AIS requirements. Any coating processes that are applied to the external surface of iron and
steel components that would otherwise be AIS compliant would not disqualify the product
from meeting the AIS requirements regardless of where the coating processes occur,
provided that final assembly of the product occurs in the United States. This exemption only
applies to coatings on the external surface of iron and steel components. It does not apply to
coatings or linings on internal surfaces of iron and steel products, such as the lining of lined
pipes. All manufacturing processes for lined pipes, including the application of pipe lining,
must occur in the United States for the product to be compliant with AIS requirements.
Construction Materials- Those articles, materials, or supplies made primarily of iron and
steel, that are permanently incorporated into the project, not including mechanical and/or
electrical components, equipment and systems. Some of these products may overlap with
what is considered “structural steel”. Note: Mechanical and electrical components,
equipment and systems are not considered construction materials. See definition of
mechanical and electrical equipment.
Contractor’s Certification- Documentation submitted by the Contractor upon Substantial
Completion of the Contract that all iron and steel products installed were produced in the
United States.
DeMinimis Components- Various miscellaneous, incidental low-cost components that are
essential for, but incidental to, the construction and are incorporated into the physical
structure of the project. Examples of de minimis components could include small washers,
screws, fasteners (such as “off the shelf” nuts and bolts), miscellaneous wire, corner bead,
ancillary tube, signage, trash bins, door hardware, etc. Costs for such de minimis incidental
components cumulatively may comprise no more than a total of five percent of the total cost
of the materials used in and incorporated into a project; the cost of an individual item may not
exceed one percent of the total cost of the materials used in and incorporated into a project.
Electrical Equipment- Typically any machine powered by electricity and includes
components that are part of the electrical distribution system. AIS does not apply to electrical
equipment.
Engineer’s Certification- Documentation submitted by the Engineer that Drawings,
Specifications, and Bidding Documents comply with AIS.
Iron and Steel Products- The following products made primarily of iron and steel: lined or
unlined pipes and fittings, manhole covers and other municipal castings, hydrants, tanks,
flanges, pipe clamps and restraints, valves, structural steel, reinforced precast concrete, and
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construction materials. Only items on the above list made primarily of iron or steel,
permanently incorporated into the project must be produced in the United States. For
example, trench boxes, scaffolding or equipment, which are removed from the project site
upon completion of the project, are not required to be of U.S. iron or steel.
Manufacturer- a supplier, manufacturer, distributor, materialman, or vendor is an entity with
which the Owner, Contractor or with any subcontractor has contracted to furnish materials or
equipment to be incorporated in the project by the Owner, Contractor or a subcontractor.
Manufacturer’s Certification- Documentation provided by the Manufacturer stating that the
iron and steel products to be used in the project are produced in the United States in
accordance with American Iron and Steel (AIS) Requirements. If items are purchased via a
supplier, distributor, vendor, etc. from the Manufacturer directly, then the supplier, distributor,
vendor, etc. will be responsible for obtaining and providing these certification letters to the
parties purchasing the products.
Manufacturing Processes- Processes such as melting, refining, forming, rolling, drawing,
finishing, and fabricating. Further, if a domestic iron and steel product is taken out of the
United States for any part of the manufacturing process, it becomes foreign source material.
However, raw materials such as iron ore, limestone, and iron and steel scrap are not covered
by the AIS requirement, and the materials(s), if any, being applied as a coating are similarly
not covered. Non-iron or steel components of an iron and steel product may come from nonU.S. sources. For example, for products such as valves and hydrants, the individual non-iron
and steel components do not have to be of domestic origin. Raw materials, such as iron ore,
limestone, scrap iron, and scrap steel, can come from non U.S. sources.
Mechanical Equipment- Typically equipment which has motorized parts and/or is powered
by a motor. AIS does not apply to mechanical equipment.
Minor Components- Components within an iron and/or steel product otherwise compliant
with the American Iron and Steel requirements. This is different from the de minimis definition
in that de minimis pertains to the entire project and the minor component definition pertains
to a single product. This waiver allows use of non-domestically produced miscellaneous
minor components comprising up to five percent of the total material cost of an otherwise
domestically produced iron and steel product. However, unless a separate waiver for a
product has been approved, all other iron and steel components in said product must still
meet the AIS requirements. This waiver does not exempt the whole product from the AIS
requirements only minor components within said product and the iron and steel components
of the product must be produced domestically. Valves and hydrants are also subject to the
cost ceiling requirements described here. Examples of minor components could include
items such as pins and springs in valves/hydrants, bands/straps in couplings, and other lowcost items such as small fasteners, etc.
Municipal Castings- Cast iron or steel infrastructure products that are melted and cast.
They typically provide access, protection, or housing for components incorporated into utility
owned drinking water, storm water, wastewater and solid waste infrastructure.
Primarily Iron or Steel- A product is made of greater than 50 percent iron or steel on a
materials cost basis. An exception to this definition is reinforced precast concrete (see
Definitions). All technical specifications and applicable industry standards (e.g. NIST, NSF,
AWWA) must be met. If a product is determined to be less than 50 percent iron and steel, the
AIS requirements do not apply. For example, the cost of a fire hydrant includes:
• The cost of materials used for the iron portion of fire hydrant (e.g. bonnet, body and
shoe); and
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•

The cost to pour and cast to create those components (e.g. labor and energy).

Not included in the cost are:
• The additional material costs for the non-iron and steel internal workings of the
hydrant (e.g. stem, coupling, valve, seals, etc.); and
• The cost to assemble the internal workings into the hydrant body.
Produced in the United States- The production in the United States of the iron or steel
products used in the project requires that all manufacturing processes must take place in the
United States, with the exception of metallurgical processes involving refinement of steel
additives.
Reinforced Precast Concrete- Reinforced precast concrete structures must comply with
AIS, regardless of whether or not it consists of at least 50 percent iron or steel. The
reinforcing bar and wire must be produced in the United States and meet the same standards
as for any other iron or steel product. Additionally, the casting of the concrete product must
take place in the United States. The cement and other raw materials used in concrete
production are not required to be of domestic origin. If the reinforced concrete is cast at the
construction site, the reinforcing bar and wire are considered construction materials and must
be produced in the United States.
Steel- An alloy that includes at least 50 percent iron, between 0.02 and 2 percent carbon,
and may include other elements. Metallic elements such as chromium, nickel, molybdenum,
manganese, and silicon may be added during the melting of steel for the purpose of
enhancing properties such as corrosion resistance, hardness, or strength. The definition of
steel covers carbon steel, alloy steel, stainless steel, tool steel, and other specialty steels.
Structural Steel- Rolled flanged shapes, having at least one dimension of their crosssection three inches or greater, which are used I the construction of bridges, buildings, ships,
railroad rolling stock, and for numerous other constructional purposes. Such shapes are
designated as wide-flange shapes, standard I-beams, channels, angles, tees, and zees.
Other shapes include but are not limited to, H-piles, sheet piling, tie plates, cross ties, and
those for other special purposes.
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SAMPLE MANUFACTURER’S CERTIFICATION
Date:
Company Name:
Company Address:
Subject:

American Iron and Steel Certification
[Owner’s Name]
[Project Name]

(1). I, [company representative], certify that the [melting, bending, galvanizing, cutting,
etc.] processes took place at the following location:
(City, State)

(2) For [manufacturing or fabricating] the following products and/or material:
1.
2.
(3) That were delivered to the following project location:
(City, State)

in full compliance with the USDA Rural Development American Iron and Steel
requirements as mandated by Section 746 of Title VII of the Consolidated
Appropriations Act of 2017 (Division A - Agriculture, Rural Development, Food and
Drug Administration, and Related Agencies Appropriations Act, 2017) and subsequent
statutes mandating domestic preference.

Authorized Manufacturer’s Representative Signature
(Note: The Authorized Signature shall not be the material distributor or supplier)
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PRIME CONTRACTOR’S CERTIFICATION
American Iron and Steel Requirements
USDA Rural Development

Date:
RE:

[Owner’s Name]
[Project Name]

I hereby certify that to the best of my knowledge and belief, all iron and steel products
installed for this project by my company and by any and all subcontractors and
manufacturers my company has contracted with for this project comply with Section 746 of
Title VII of the Consolidated Appropriations Act of 2017 (Division A - Agriculture, Rural
Development, Food and Drug Administration, and Related Agencies Appropriations Act,
2017) and subsequent statutes mandating domestic preference, or are the subject of a
waiver approved by the Secretary of Agriculture or designee.

Name of Construction Company (PRINT)

By Authorized Representative (SIGNATURE)

Title

This certification is to be submitted to the Engineer upon Substantial Completion of the project
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AMERICAN IRON AND
STEEL REQUIREMENT
CERTIFICATION
The Contractor certifies that by signing and submitting their bid that they acknowledge to and for
the benefit of the Willow Creek Community Services District “Purchaser” and the State of California
“State” that it understands the goods and services under this Agreement are being funded with
monies made available by the Clean Water State Revolving Fund and/or Drinking Water State
Revolving Fund that have statutory requirements commonly known as “American Iron and Steel;”
that requires all of the iron and steel products used in the project to be produced in the United
States (“American Iron and Steel Requirement”) including iron and steel products provided by the
Contactor pursuant to this Agreement. The Contractor hereby represents and warrants to and for
the benefit of the Purchaser and the State that (a) the Contractor has reviewed and understands
the American Iron and Steel Requirement, (b) all of the iron and steel products used in the project
will be and/or have been produced in the United States in a manner that complies with the
American Iron and Steel Requirement, unless a waiver of the requirement is approved, and (c) the
Contractor will provide any further verified information, certification or assurance of compliance with
this paragraph, or information necessary to support a waiver of the American Iron and Steel
Requirement, as may be requested by the Purchaser or the State. Notwithstanding any other
provision of this Agreement, any failure to comply with this paragraph by the Contractor shall perm it
the Purchaser or State to recover as damages against the Contractor any loss, expense, or cost
(including without limitation attorney’s fees) incurred by the Purchaser or State resulting from any
such failure (including without limitation any impairment or loss of funding, whether in whole or in
part, from the State or any damages owed to the State by the Purchaser). While the Contractor has
no direct contractual privity with the State, as a lender to the Purchaser for the funding of its
project, the Purchaser and the Contractor agree that the State is a third-party beneficiary and
neither this paragraph (nor any other provision of this Agreement necessary to give this paragraph
force or effect) shall be amended or waived without the prior written consent of the State.

00490-9

DAVIS BACON
PREVAILING WAGE
DETERMINATION
By submitting this Bid, the Recipient agrees to comply with the applicable portions of the Davis
Bacon Prevailing Wage Act. The Recipient shall have the primary responsibility to maintain payroll
records as described in Section 3(ii)(A), below and for compliance as described in Section
5.Requirements under the Consolidated Appropriations Act, 2014 (P.L. 113-76) For Recipients That
Are Governmental Entities:
If a Recipient has questions regarding when Davis Bacon (DB) applies, obtaining the correct DB
wage determinations, DB provisions, or compliance monitoring, it may contact the State Water
Board.
The Recipient may also obtain additional guidance from DOL’s web site at http://www.dol.gov/whd/
1. Applicability of the Davis- Bacon (DB) prevailing wage requirements.
Under the FY 2014 Consolidated Appropriation Act, DB prevailing wage requirements apply
to the construction, alteration, and repair of treatment works carried out in whole or in part
with
assistance made available by a State water pollution control revolving fund and to any
construction project carried out in whole or in part by assistance made available by a drinking
water treatment revolving loan fund. If the Recipient encounters a unique situation at a site
that presents uncertainties regarding DB applicability, the Recipient must discuss the situation
with the State Water Board State before authorizing work on that site.
2. Obtaining Wage Determinations.
(a)

Recipients shall obtain the wage determination for the locality in which a covered activity
subject to DB will take place prior to issuing requests for bids, proposals, quotes or other
methods for soliciting contracts (solicitation) for activities subject to DB. These wage
determinations shall be incorporated into solicitations and any subsequent contracts.
Prime contracts must contain a provision requiring that subcontractors follow the wage
determination incorporated into the prime contract.
(i) While the solicitation remains open, the Recipient shall monitor www.wdol.gov
weekly to ensure that the wage determination contained in the solicitation remains
current. The Recipients shall amend the solicitation if DOL issues a modification
more than 10 days prior to the closing date (i.e. bid opening) for the solicitation. If
DOL modifies or supersedes the applicable wage determination less than 10 days
prior to the closing date, the Recipients may request a finding from the State Water
Board that there is not a reasonable time to notify interested contractors of the
modification of the wage determination. The State Water Board will provide a report
of its findings to the Recipient.
(ii)

(b)

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

If the Recipient carries out activity subject to DB by issuing a task order, work
assignment or similar instrument to an existing contractor (ordering instrument) rather
than by publishing a solicitation, the Recipient shall insert the appropriate DOL wage
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determination from www.wdol.gov into the ordering instrument.
(c)

Recipients shall review all subcontracts subject to DB entered into by prime contractors to
verify that the prime contractor has required its subcontractors to include the applicable
wage determinations.

(d)

As provided in 29 CFR 1.6(f), DOL may issue a revised wage determination applicable to
a Recipient’s contract after the award of a contract or the issuance of an ordering
instrument if DOL determines that the Recipient has failed to incorporate a wage
determination or has used a wage determination that clearly does not apply to the
contract or ordering instrument. If this occurs, the Recipient shall either terminate the
contract or ordering instrument and issue a revised solicitation or ordering instrument or
incorporate DOL’s wage determination retroactive to the beginning of the contract or
ordering instrument by change order. The Recipient’s contractor must be compensated
for any increases in wages resulting from the use of DOL’s revised wage determination.

3. Contract and Subcontract
provisions.
(a)
of

The Recipient shall insure that the Recipient(s) shall insert in full in any contract in excess
$2,000 which is entered into for the actual construction, alteration and/or repair, including
painting and decorating, of a treatment work under the CWSRF or a construction project
under the DWSRF financed in whole or in part from Federal funds or in accordance with
guarantees of a Federal agency or financed from funds obtained by pledge of any
contract of a Federal Agency to make a loan, grant or annual contribution (except where a
different meaning is expressly indicated), and which is subject to the labor standards
provisions of any of the acts listed in § 5.1 or the FY 2014 Consolidated Appropriations
Act, the following clauses:
(1) Minimum wages.
(i) All laborers and mechanics employed or working upon the site of the work will be
paid unconditionally and not less often than once a week, and without subsequent
deduction or rebate on any account (except such payroll deductions as are
permitted by regulations issued by the Secretary of Labor under the Copeland Act
(29 CFR part 3)), the full amount of wages and bona fide fringe benefits (or cash
equivalents thereof) due at time of payment computed at rates not less than those
contained in the wage determination of the Secretary of Labor which is attached
hereto and made a part hereof, regardless of any contractual relationship which
may be alleged to exist
between the contractor and such laborers and mechanics. Contributions made or
costs reasonably anticipated for bona fide fringe benefits under section 1(b) (2) of
the Davis- Bacon Act on behalf of laborers or mechanics are considered wages
paid to such laborers or mechanics, subject to the provisions of paragraph (a) (1)
(iv) of this section; also, regular contributions made or costs incurred for more than
a weekly period (but not less often than quarterly) under plans, funds, or programs
which cover the particular weekly period, are deemed to be constructively made or
incurred during such weekly period. Such laborers and mechanics shall be paid
the appropriate wage rate and fringe benefits on the wage determination for the
classification of work actually performed, without regard to skill, except as provided
in § 5.5(a)(4). Laborers or mechanics performing work in more than one
classification may be compensated at the rate specified for each classification for
the time actually worked therein: Provided that the employer's payroll records
accurately set forth the time spent in each classification in which work is
performed. The wage determination (including any additional classification and
wage rates conformed under paragraph (a)(1)(ii) of this section) and the DavisBacon poster (WH-1321) shall be posted at all times by the contractor and its
subcontractors at the site of the work in a prominent and accessible place where it
can be easily seen by the workers. Recipients may obtain wage determinations
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from the U.S. Department of Labor’s web site, www.dol.gov.
(ii)(A) The Recipient(s), on behalf of EPA, shall require that any class of laborers or
mechanics, including helpers, which is not listed in the wage determination and which
is to be employed under the contract shall be classified in conformance with the
wage determination. The State award official shall approve a request for an
additional classification and wage rate and fringe benefits therefore only when the
following criteria have been met:
(1) The work to be performed by the classification requested is not performed by
a
classification in the wage determination; and
(2) The classification is utilized in the area by the construction industry; and
(3) The proposed wage rate, including any bona fide fringe benefits, bears a
reasonable relationship to the wage rates contained in the wage
determination.
(B) If the contractor and the laborers and mechanics to be employed in the classification
(if known), or their representatives, and the Recipient(s) agree on the classification
and wage rate (including the amount designated for fringe benefits where
appropriate), documentation of the action taken and the request, including the local
wage determination shall be sent by the Recipient (s) to the State award official. The
State award official will transmit the request, to the Administrator of the Wage and
Hour Division, Employment Standards Administration, U.S. Department of Labor,
Washington, DC 20210 and to the EPA DB Regional Coordinator concurrently. The
Administrator, or an authorized representative, will approve, modify, or disapprove
every additional classification request within 30 days of receipt and so advise the State
award official or will notify the State award official within the 30-day period that
additional time is necessary.
(C) In the event the contractor, the laborers or mechanics to be employed in the
classification or their representatives, and the Recipient(s) do not agree on the
proposed classification and wage rate (including the amount designated for fringe
benefits, where appropriate), the award official shall refer the request and the local
wage determination, including the views of all interested parties and the
recommendation of the State award official, to the Administrator for determination.
The request shall be sent to the EPA DB Regional Coordinator concurrently. The
Administrator, or an authorized representative, will issue a determination within 30
days of receipt of the request and so advise the contracting officer or will notify the
contracting officer within the 30-day period that additional time is necessary.
(D) The wage rate (including fringe benefits where appropriate) determined pursuant to
paragraphs (a)(1)(ii)(B) or (C) of this section, shall be paid to all workers
performing work in the classification under this contract from the first day on which
work is performed in the classification.
(iii)

Whenever the minimum wage rate prescribed in the contract for a class of laborers or
mechanics includes a fringe benefit which is not expressed as an hourly rate, the
contractor shall either pay the benefit as stated in the wage determination or shall
pay another bona fide fringe benefit or an hourly cash equivalent thereof.

(iv)

If the contractor does not make payments to a trustee or other third person, the
contractor may consider as part of the wages of any laborer or mechanic the amount
of any costs reasonably anticipated in providing bona fide fringe benefits under a plan
or program, provided, that the Secretary of Labor has found, upon the written request
of the contractor, that the applicable standards of the Davis-Bacon Act have been met.
The Secretary of Labor may require the contractor to set aside in a separate account
assets for the meeting of obligations under the plan or program.
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(2) Withholding. The Recipient(s), shall upon written request of the EPA Award Official or an
authorized representative of the Department of Labor, withhold or cause to be withheld
from the contractor under this contract or any other Federal contract with the same prime
contractor, or any other federally-assisted contract subject to Davis-Bacon prevailing wage
requirements, which is held by the same prime contractor, so much of the accrued
payments or advances as may be considered necessary to pay laborers and mechanics,
including apprentices, trainees, and helpers, employed by the contractor or any
subcontractor the full amount of wages required by the contract. In the event of failure to
pay any laborer or mechanic, including any apprentice, trainee, or helper, employed or
working on the site of the work, all or part of the wages required by the contract, the
(Agency) may, after written notice to the contractor, sponsor, applicant, or owner, take
such action as may be necessary to cause the suspension of any further payment,
advance, or guarantee of funds until such violations have ceased.
(3) Payrolls and basic records.
(i) Payrolls and basic records relating thereto shall be maintained by the contractor during
the course of the work and preserved for a period of three years thereafter for all
laborers and mechanics working at the site of the work. Such records shall contain the
name, address, and social security number of each such worker, his or her correct
classification, hourly rates of wages paid (including rates of contributions or costs
anticipated for bona fide fringe benefits or cash equivalents thereof of the types
described in section 1(b) (2)(B) of the Davis-Bacon Act), daily and weekly number of
hours worked, deductions made and actual wages paid. Whenever the Secretary of
Labor has found under 29 CFR 5.5(a)(1)(iv) that the wages of any laborer or mechanic
include the amount of any costs reasonably anticipated in providing benefits under a
plan or program described in section 1(b)(2)(B) of the Davis-Bacon Act, the contractor
shall maintain records which show that the commitment to provide such benefits is
enforceable, that the plan or program is financially responsible, and that the plan or
program has been communicated in writing to the laborers or mechanics affected, and
records which show the costs anticipated or the actual cost incurred in providing such
benefits. Contractors employing apprentices or trainees under approved programs
shall maintain written evidence of the registration of apprenticeship programs and
certification of trainee programs, the registration of the apprentices and trainees, and
the ratios and wage rates prescribed in the applicable programs.
(ii)(A) The contractor shall submit weekly, for each week in which any contract work is
performed, a copy of all payrolls to the Recipient, that is, the entity that receives
the sub-grant or loan from the State capitalization grant recipient. Such
documentation shall be available on request of the State recipient or EPA. As to
each payroll copy received, the Recipient shall provide written confirmation in a
form satisfactory to
the State indicating whether or not the project is in compliance with the
requirements of 29 CFR 5.5(a)(1) based on the most recent payroll copies for the
specified week. The payrolls shall set out accurately and completely all of the
information required to be maintained under 29 CFR 5.5(a)(3)(i), except that full
social security numbers and home addresses shall not be included on the weekly
payrolls. Instead the payrolls shall only need to include an individually identifying
number for each employee (e.g., the last four digits of the employee's social
security number). The required weekly payroll information may be submitted in any
form desired. Optional Form WH-347 is available for this purpose from the Wage
and Hour Division Web site at http://www.dol.gov/whd/forms/wh347instr.htm or its
successor site. The prime contractor is responsible for the submission of copies of
payrolls by all subcontractors. Contractors and subcontractors shall maintain the full
social security number and current address of each covered worker, and shall
provide them upon request to the Recipient(s) for transmission to the State or EPA
if requested by EPA, the State, the contractor, or the Wage and Hour Division of the
Department of Labor for purposes of an investigation or audit of compliance with
prevailing wage requirements. It is not a violation of this section for a prime
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contractor to require a subcontractor to provide addresses and social security
numbers to the prime contractor for its own records, without weekly submission to
the Recipient(s).
(B) Each payroll submitted shall be accompanied by a “Statement of
Compliance,” signed by the contractor or subcontractor or his or her agent
who pays or supervises the payment of the persons employed under the
contract and shall certify the following:
(1) That the payroll for the payroll period contains the information required to be
provided under § 5.5 (a) (3)(ii) of Regulations, 29 CFR part 5, the
appropriate information is being maintained under § 5.5 (a)(3)(i) of
Regulations, 29 CFR part 5, and that such information is correct and
complete;
(2) That each laborer or mechanic (including each helper, apprentice, and
trainee) employed on the contract during the payroll period has been paid the
full weekly wages earned, without rebate, either directly or indirectly, and that
no deductions have been made either directly or indirectly from the full wages
earned, other than permissible deductions as set forth in Regulations, 29 CFR
part 3;
(3) That each laborer or mechanic has been paid not less than the applicable
wage rates and fringe benefits or cash equivalents for the classification of work
performed, as specified in the applicable wage determination incorporated into
the contract.
(C) The weekly submission of a properly executed certification set forth on the
reverse side of Optional Form WH-347 shall satisfy the requirement for
submission of the “Statement of Compliance” required by paragraph (a)(3)(ii)(B) of
this section.
(D) The falsification of any of the above certifications may subject the contractor or
subcontractor to civil or criminal prosecution under section 1001 of title 18 and
section 231 of title 31 of the United States Code.
(iii) The contractor or subcontractor shall make the records required under paragraph
(a)(3)(i) of this section available for inspection, copying, or transcription by
authorized representatives of the State, EPA or the Department of Labor, and shall
permit such representatives to interview employees during working hours on the job.
If the contractor or subcontractor fails to submit the required records or to make
them available, the Federal agency or State may, after written notice to the
contractor, sponsor, applicant, or owner, take such action as may be necessary to
cause the suspension of any further payment, advance, or guarantee of funds.
Furthermore, failure to submit the required records upon request or to make such
records available may be grounds for debarment action pursuant to 29 CFR 5.12.
(4) Apprentices and trainees-(i) Apprentices. Apprentices will be permitted to work at less than the predetermined
rate for the work they performed when they are employed pursuant to and individually
registered in a bona fide apprenticeship program registered with the U.S. Department
of Labor, Employment and Training Administration, Office of Apprenticeship Training,
Employer and Labor Services, or with a State Apprenticeship Agency recognized by
the Office, or if a person is employed in his or her first 90 days of probationary
employment as an apprentice in such an apprenticeship program, who is not
individually registered in the program, but who has been certified by the Office of
Apprenticeship Training, Employer and Labor Services or a State Apprenticeship
Agency (where appropriate) to be eligible for probationary employment as an
apprentice. The allowable ratio of apprentices to journeymen on the job site in any
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craft classification shall not be greater than the ratio permitted to the contractor as to
the entire work force under the registered program. Any worker listed on a payroll at
an apprentice wage rate, who is not registered or otherwise employed as stated
above, shall be paid not less than the applicable wage rate on the wage
determination for the classification of work actually performed. In addition, any
apprentice performing work on the job site in excess of the ratio permitted under the
registered program shall be paid not less than the applicable wage rate on the wage
determination for the work actually performed. Where a contractor is performing
construction on a project in a locality other than that in which its program is
registered, the ratios and wage rates (expressed in percentages of the journeyman's
hourly rate) specified in the contractor's or subcontractor's registered program shall
be observed. Every apprentice must be paid at not less than the rate specified in the
registered program for the apprentice's level of progress, expressed as a percentage
of the journeymen hourly rate specified in the applicable wage determination.
Apprentices shall be paid fringe benefits in accordance with the provisions of the
apprenticeship program. If the apprenticeship program does not specify fringe
benefits, apprentices must be paid the full amount of fringe benefits listed on the
wage determination for the applicable classification. If the Administrator determines
that a different practice prevails for the applicable apprentice classification, fringes
shall be paid in accordance with that determination. In the event the Office of
Apprenticeship Training, Employer and Labor Services, or a State Apprenticeship
Agency recognized by the Office, withdraws approval of an apprenticeship program,
the contractor will no longer be permitted to utilize apprentices at less than the
applicable predetermined rate for the work performed until an acceptable program is
approved.
(ii) Trainees. Except as provided in 29 CFR 5.16, trainees will not be permitted to work at
less than the predetermined rate for the work performed unless they are employed
pursuant to and individually registered in a program which has received prior approval,
evidenced by formal certification by the U.S. Department of Labor, Employment and
Training Administration. The ratio of trainees to journeymen on the job site shall not be
greater than permitted under the plan approved by the Employment and Training
Administration. Every trainee must be paid at not less than the rate specified in the
approved program for the trainee's level of progress, expressed as a percentage of the
journeyman hourly rate specified in the applicable wage determination. Trainees shall
be paid fringe benefits in accordance with the provisions of the trainee program. If the
trainee program does not mention fringe benefits, trainees shall be paid the full
amount of fringe benefits listed on the wage determination unless the Administrator of
the Wage and Hour Division determines that there is an apprenticeship program
associated with the corresponding journeyman wage rate on the wage determination
which provides for less than full fringe benefits for apprentices. Any employee listed on
the payroll at a trainee rate who is not registered and participating in a training plan
approved by the Employment and Training Administration shall be paid not less than
the applicable wage rate on the wage determination for the classification of work
actually performed. In addition, any trainee performing work on the job site in excess
of the ratio permitted under the registered program shall be paid not less than the
applicable wage rate on the wage determination for the work actually performed. In the
event the Employment and Training Administration withdraws approval of a training
program, the contractor will no longer be permitted to utilize trainees at less than the
applicable predetermined rate for the work performed until an acceptable program is
approved.
(iii) Equal employment opportunity. The utilization of apprentices, trainees and
journeymen under this part shall be in conformity with the equal employment
opportunity requirements of Executive Order 11246, as amended and 29 CFR
part 30.
(5) Compliance with Copeland Act requirements. The contractor shall comply with the
requirements of 29 CFR part 3, which are incorporated by reference in this
contract.
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(6) Subcontracts. The contractor or subcontractor shall insert in any subcontracts the
clauses contained in 29 CFR 5.5(a)(1) through (10) and such other clauses as the EPA
determines may by appropriate, and also a clause requiring the subcontractors to include
these clauses in any lower tier subcontracts. The prime contractor shall be responsible
for the compliance by any subcontractor or lower tier subcontractor with all the contract
clauses in 29 CFR 5.5.
(7) Contract termination; debarment. A breach of the contract clauses in 29 CFR 5.5 may
be grounds for termination of the contract, and for debarment as a contractor and a
subcontractor as provided in 29 CFR 5.12.
(8) Compliance with Davis-Bacon and Related Act requirements. All rulings and
interpretations of the Davis-Bacon and Related Acts contained in 29 CFR parts 1, 3, and
5 are herein incorporated by reference in this contract.
(9) Disputes concerning labor standards. Disputes arising out of the labor standards
provisions of this contract shall not be subject to the general disputes clause of this
contract. Such disputes shall be resolved in accordance with the procedures of the
Department of Labor set forth in 29 CFR parts 5, 6, and 7. Disputes within the meaning of
this clause include disputes between the contractor (or any of its subcontractors) and
Recipient(s), State, EPA, the U.S. Department of Labor, or the employees or their
representatives.
(10) Certification of
eligibility.
(i) By entering into this contract, the contractor certifies that neither it (nor he or
she) nor any person or firm who has an interest in the contractor's firm is a
person or firm ineligible to be awarded Government contracts by virtue of section
3(a) of the Davis- Bacon Act or 29 CFR 5.12(a)(1).
(ii) No part of this contract shall be subcontracted to any person or firm ineligible for
award of a Government contract by virtue of section 3(a) of the Davis-Bacon Act
or 29 CFR
5.12(a)(1).
(iii) The penalty for making false statements is prescribed in the U.S. Criminal Code, 18
U.S.C. 1001.
4. Contract Provision for Contracts in Excess of $100,000.
(a)

Contract Work Hours and Safety Standards Act. The Recipient shall insert the following
clauses set forth in paragraphs (a)(1), (2), (3), and (4) of this section in full in any contract
in an amount in excess of $100,000 and subject to the overtime provisions of the Contract
Work Hours and Safety Standards Act. These clauses shall be inserted in addition to the
clauses required by Item 3, above or 29 CFR 4.6. As used in this paragraph, the terms
laborers and mechanics include watchmen and guards.
(1) Overtime requirements. No contractor or subcontractor contracting for any part of the
contract work which may require or involve the employment of laborers or mechanics
shall require or permit any such laborer or mechanic in any workweek in which he or
she is employed on such work to work in excess of forty hours in such workweek
unless such
laborer or mechanic receives compensation at a rate not less than one and one-half times
the basic rate of pay for all hours worked in excess of forty hours in such workweek.
(2) Violation; liability for unpaid wages; liquidated damages. In the event of any violation
of the clause set forth in paragraph (a)(1) of this section the contractor and any
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subcontractor responsible therefore shall be liable for the unpaid wages. In addition,
such contractor and subcontractor shall be liable to the United States (in the case of
work done under contract for the District of Columbia or a territory, to such District or
to such territory), for liquidated damages. Such liquidated damages shall be
computed with respect to each individual laborer or mechanic, including watchmen
and guards, employed in violation of the clause set forth in paragraph (a)(1) of this
section, in the sum of $10 for each calendar day on which such individual was
required or permitted to work in excess of the standard workweek of forty hours
without payment of the overtime wages required by the clause set forth in paragraph
(a)(1) of this section.
(3) Withholding for unpaid wages and liquidated damages. The Recipient, upon written
request of the EPA Award Official or an authorized representative of the Department of
Labor, shall withhold or cause to be withheld, from any moneys payable on account of
work performed by the contractor or subcontractor under any such contract or any
other Federal contract with the same prime contractor, or any other federally-assisted
contract subject to the Contract Work Hours and Safety Standards Act, which is held
by the same prime contractor, such sums as may be determined to be necessary to
satisfy any liabilities of such contractor or subcontractor for unpaid wages and
liquidated damages as provided in the clause set forth in paragraph (b)(2) of this
section.
(4) Subcontracts. The contractor or subcontractor shall insert in any subcontracts the
clauses set forth in paragraph (a)(1) through (4) of this section and also a clause
requiring the subcontractors to include these clauses in any lower tier subcontracts.
The prime contractor shall be responsible for compliance by any subcontractor or
lower tier subcontractor with the clauses set forth in paragraphs (a)(1) through (4) of
this section.
(b)

In addition to the clauses contained in Item 3, above, in any contract subject only to the
Contract Work Hours and Safety Standards Act and not to any of the other statutes cited in
29
CFR 5.1, the Recipient shall insert a clause requiring that the contractor or subcontractor
shall maintain payrolls and basic payroll records during the course of the work and shall
preserve them for a period of three years from the completion of the contract for all
laborers and mechanics, including guards and watchmen, working on the contract. Such
records shall contain the name and address of each such employee, social security
number, correct classifications, hourly rates of wages paid, daily and weekly number of
hours worked, deductions made, and actual wages paid. Further, the Recipient shall
insert in any such contract a clause providing hat the records to be maintained under this
paragraph shall be made available by the contractor or subcontractor for inspection,
copying, or transcription by authorized representatives of the USEPA, the Department of
Labor, and the State Water Board, and the contractor or subcontractor will permit such
representatives to interview employees during working hours on the job.

5. Compliance Verification
(a)

The Recipient shall periodically interview a sufficient number of employees entitled to DB
prevailing wages (covered employees) to verify that contractors or subcontractors are
paying the appropriate wage rates. As provided in 29 CFR 5.6(a)(6), all interviews must
be conducted in confidence. The Recipient must use Standard Form 1445 (SF 1445) or
equivalent documentation to memorialize the interviews. Copies of the SF 1445 are
available from EPA on request.

(b)

The Recipient shall establish and follow an interview schedule based on its assessment
of the risks of noncompliance with DB posed by contractors or subcontractors and the
duration of the contract or subcontract. Recipients must conduct more frequent interviews
if the initial interviews or other information indicated that there is a risk that the contractor
or subcontractor is not complying with DB. Recipients shall immediately conduct
interviews in response to an alleged violation of the prevailing wage requirements. All
00491-8

interviews shall be conducted in confidence.
(c)

The Recipient shall periodically conduct spot checks of a representative sample of weekly
payroll data to verify that contractors or subcontractors are paying the appropriate wage
rates. The Recipient shall establish and follow a spot check schedule based on its
assessment of the risks of noncompliance with DB posed by contractors or subcontractors
and the duration of the contract or subcontract. At a minimum, if practicable, the Recipient
should spot check payroll data within two weeks of each contractor or subcontractor’s
submission of its initial payroll data and two weeks prior to the completion date the
contract or subcontract . Recipients must conduct more frequent spot checks if the initial
spot check or other information indicates that there is a risk that the contractor or
subcontractor is not complying with DB. In addition, during the examinations the Recipient
shall verify evidence of fringe benefit plans and payments there under by contractors and
subcontractors who claim credit for fringe benefit contributions.

(d)

The Recipient shall periodically review contractors and subcontractors use of apprentices
and trainees to verify registration and certification with respect to apprenticeship and
training programs approved by either the U.S Department of Labor or a state, as
appropriate, and that contractors and subcontractors are not using disproportionate
numbers of, laborers, trainees and apprentices. These reviews shall be conducted in
accordance with the schedules for spot checks and interviews described in Item 5(b) and
(c) above.

(e)

Recipients must immediately report potential violations of the DB prevailing wage
requirements to the EPA DB contact listed above and to the appropriate DOL Wage and
Hour District Office listed at http://www.dol.gov/contacts/whd/america2.htm.
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"General Decision Number: CA20210004 12/03/2021
Superseded General Decision Number: CA20200004
State: California
Construction Types: Heavy (Heavy and Dredging) and Highway

Counties: Del Norte, Humboldt, Lake and Mendocino Counties in
California.

DREDGING PROJECTS (does not include hopper dredge work); HEAVY
CONSTRUCTION PROJECTS (does not include water well drilling);
AND HIGHWAY CONSTRUCTION PROJECTS
Note: Under Executive Order (EO) 13658, an hourly minimum wage
of $10.95 for calendar year 2021 applies to all contracts
subject to the DavisBacon Act for which the contract is
awarded (and any solicitation was issued) on or after January
1, 2015. If this contract is covered by the EO, the contractor
must pay all workers in any classification listed on this wage
determination at least $10.95 per hour (or the applicable wage
rate listed on this wage determination, if it is higher) for
all hours spent performing on the contract in calendar year
2021. If this contract is covered by the EO and a
classification considered necessary for performance of work on
the contract does not appear on this wage determination, the
contractor must pay workers in that classification at least the
wage rate determined through the conformance process set forth
in 29 CFR 5.5(a)(1)(ii) (or the EO minimum wage rate,if it is
higher than the conformed wage rate). The EO minimum wage rate
will be adjusted annually. Please note that this EO applies to
the abovementioned types of contracts entered into by the
federal government that are subject to the DavisBacon Act
itself, but it does not apply to contracts subject only to the
DavisBacon Related Acts, including those set forth at 29 CFR
5.1(a)(2)(60). Additional information on contractor
requirements and worker protections under the EO is available
at www.dol.gov/whd/govcontracts.

Modification Number
0
1
2
3
4
5
6
7
8
9
10
11

Publication Date
01/01/2021
02/26/2021
04/02/2021
04/23/2021
06/25/2021
07/02/2021
07/09/2021
08/06/2021
08/20/2021
08/27/2021
09/24/2021
12/03/2021

ASBE0016005 01/01/2021
Rates

Fringes

Asbestos Workers/Insulator
(Includes the application of
all insulating materials,
Protective Coverings,
Coatings, and Finishes to all
types of mechanical systems)
(1) Mendocino County.......$ 46.81
33.50
(2) Del Norte, Humboldt,
Lake Counties...............$ 46.81
33.50

ASBE0016006 01/01/2021
Rates

Fringes

Asbestos Removal
worker/hazardous material
handler (Includes
preparation, wetting,
stripping, removal,
scrapping, vacuuming, bagging
and disposing of all
insulation materials from
mechanical systems, whether
they contain asbestos or not)....$ 30.45
10.60

BRCA0003001 08/01/2020
Rates

Fringes

MARBLE FINISHER..................$ 36.53
17.08

BRCA0003003 08/01/2020
Rates

Fringes

MARBLE MASON.....................$ 51.30
28.47

* BRCA0003006 05/01/2021
Rates
BRICKLAYER.......................$ 49.78

Fringes
27.34

SPECIALTY PAY:
(A) Underground work such as tunnel work, sewer work,
manholes, catch basins, sewer pipes and telephone conduit
shall be paid $1.25 per hour above the regular rate. Work
in direct contact with raw sewage shall receive $1.25 per
hour in addition to the above.
(B) Operating a saw or grinder shall receive $1.25 per hour
above the regular rate.
(C) Gunite nozzle person shall receive $1.25 per hour above
the regular rate.


BRCA0003008 07/01/2019
Rates

Fringes

TERRAZZO FINISHER................$ 37.58
17.33
TERRAZZO WORKER/SETTER...........$ 48.53
26.84

BRCA0003013 04/01/2020
Rates

Fringes

TILE FINISHER
Del Norte & Humboldt
Counties....................$ 31.22
17.10
Lake & Mendocino Counties...$ 29.34
16.54
TILE LAYER
Del Norte & Humboldt
Counties....................$ 52.03
20.31
Lake & Mendocino Counties...$ 48.90
20.23

CARP0034001 07/01/2021
Rates

Fringes

Diver
Assistant Tender, ROV
Tender/Technician...........$
Diver standby...............$
Diver Tender................$
Diver wet...................$
Manifold Operator (mixed
gas)........................$
Manifold Operator (Standby).$

54.10
60.51
59.51
103.62

34.69
34.69
34.69
34.69

64.51
59.51

34.69
34.69

DEPTH PAY (Surface Diving):
050 to 100 ft
$2.00 per foot
101 to 150 ft
$3.00 per foot
151 to 220 ft
$4.00 per foot
221 ft.deeper
$5.00 per foot
SATURATION DIVING:
The standby rate shall apply until saturation starts. The
saturation diving rate applies when divers are under
pressure continuously until work task and decompression are
complete. The diver rate shall be paid for all saturation
hours.
DIVING IN ENCLOSURES:
Where it is necessary for Divers to enter pipes or tunnels,
or other enclosures where there is no vertical ascent, the
following premium shall be paid: Distance traveled from
entrance 26 feet to 300 feet: $1.00 per foot. When it is
necessary for a diver to enter any pipe, tunnel or other
enclosure less than 48"" in height, the premium will be
$1.00 per foot.
WORK IN COMBINATION OF CLASSIFICATIONS:

Employees working in any combination of classifications
within the diving crew (except dive supervisor) in a shift
are paid in the classification with the highest rate for
that shift.

CARP0034003 07/01/2021
Rates

Fringes

Piledriver.......................$ 54.10
34.69

CARP0751002 07/01/2021
Del Norte, Humboldt, Lake and Mendocino Counties
Rates

Fringes

Carpenters
Bridge Builder/Highway
Carpenter...................$ 54.85
31.49
Hardwood Floorlayer,
Shingler, Power Saw
Operator, Steel Scaffold &
Steel Shoring Erector, Saw
Filer.......................$ 47.77
31.49
Journeyman Carpenter........$ 47.62
31.49
Millwright..................$ 50.12
33.08

ELEC0551001 06/01/2021
LAKE AND MENDOCINO COUNTIES
Rates
ELECTRICIAN......................$ 53.90

Fringes
26.47

TUNNEL WORK: Add $0.50 per hour.

ELEC0551002 06/01/2021
DEL NORTE AND HUMBOLDT COUNTIES
Rates
Electricians:....................$ 53.90

Fringes
26.47

TUNNEL WORK: Add $0.50 per hour.

ELEC1245002 06/01/2021
HUMBOLDT, LAKE AND MENDOCINO COUNTIES
Rates
LINE CONSTRUCTION
(1) Lineman; Cable splicer..$ 60.19
(2) Equipment specialist

Fringes

21.94

(operates crawler
tractors, commercial motor
vehicles, backhoes,
trenchers, cranes (50 tons
and below), overhead &
underground distribution
line
equipment)...........$ 48.08
(3) Groundman...............$ 36.76
(4) Powderman...............$ 51.87

20.73
20.33
18.79

HOLIDAYS: New Year's Day, M.L. King Day, Memorial Day,
Independence Day, Labor Day, Veterans Day, Thanksgiving Day
and day after Thanksgiving, Christmas Day

ENGI0003014 06/29/2020
""AREA 1"" WAGE RATES ARE LISTED BELOW
""AREA 2"" RECEIVES AN ADDITIONAL $2.00 PER HOUR ABOVE AREA 1
RATES.
SEE AREA DEFINITIONS BELOW

Rates
OPERATOR: Power Equipment
(AREA 1:)
GROUP 1.....................$
GROUP 2.....................$
GROUP 3.....................$
GROUP 4.....................$
GROUP 5.....................$
GROUP 6.....................$
GROUP 7.....................$
GROUP 8.....................$
GROUP 8A...................$
OPERATOR: Power Equipment
(Cranes and Attachments 
AREA 1:)
GROUP 1
Cranes.....................$
Oiler......................$
Truck crane oiler..........$
GROUP 2
Cranes.....................$
Oiler......................$
Truck crane oiler..........$
GROUP 3
Cranes.....................$
Hydraulic..................$
Oiler......................$
Truck crane oiler..........$
GROUP 4
Cranes.....................$
OPERATOR: Power Equipment
(Piledriving  AREA 1:)

Fringes

51.42
49.89
48.41
47.03
45.76
44.44
43.30
42.16
39.95

31.15
31.15
31.15
31.15
31.15
31.15
31.15
31.15
31.15

52.30
43.79
46.08

31.15
31.15
31.15

50.54
42.83
45.07

31.15
31.15
31.15

48.80
44.44
42.55
44.83

31.15
31.15
31.15
31.15

45.76

31.15

GROUP 1
Lifting devices............$
Oiler......................$
Truck Crane Oiler..........$
GROUP 2
Lifting devices............$
Oiler......................$
Truck Crane Oiler..........$
GROUP 3
Lifting devices............$
Oiler......................$
Truck Crane Oiler..........$
GROUP 4
Lifting devices............$
GROUP 5
Lifting devices............$
GROUP 6
Lifting devices............$
OPERATOR: Power Equipment
(Steel Erection  AREA 1:)
GROUP 1
Cranes.....................$
Oiler......................$
Truck Crane Oiler..........$
GROUP 2
Cranes.....................$
Oiler......................$
Truck Crane Oiler..........$
GROUP 3
Cranes.....................$
Hydraulic..................$
Oiler......................$
Truck Crane Oiler..........$
GROUP 4
Cranes.....................$
GROUP 5
Cranes.....................$
OPERATOR: Power Equipment
(Tunnel and Underground Work
 AREA 1:)
SHAFTS, STOPES, RAISES:
GROUP 1....................$
GROUP 1A..................$
GROUP 2....................$
GROUP 3....................$
GROUP 4....................$
GROUP 5....................$
UNDERGROUND:
GROUP 1....................$
GROUP 1A..................$
GROUP 2....................$
GROUP 3....................$
GROUP 4....................$
GROUP 5....................$

52.64
43.38
45.66

31.15
31.15
31.15

50.82
43.11
45.41

31.15
31.15
31.15

49.14
42.89
45.12

31.15
31.15
31.15

47.37

31.15

44.73

31.15

42.50

31.15

53.27
43.72
45.95

31.15
31.15
31.15

51.50
43.45
45.73

31.15
31.15
31.15

50.02
45.07
43.23
45.46

31.15
31.15
31.15
31.15

48.00

31.15

46.70

31.15

47.52
49.99
46.26
44.93
43.79
42.65

31.15
31.15
31.15
31.15
31.15
31.15

47.42
49.89
46.16
44.83
43.69
42.55

31.15
31.15
31.15
31.15
31.15
31.15

FOOTNOTE: Work suspended by ropes or cables, or work on a
YoYo Cat: $.60 per hour additional.

POWER EQUIPMENT OPERATOR CLASSIFICATIONS
GROUP 1: Operator of helicopter (when used in erection work);
Hydraulic excavator, 7 cu. yds. and over; Power shovels,
over 7 cu. yds.
GROUP 2: Highline cableway; Hydraulic excavator, 31/2 cu.
yds. up to 7 cu. yds.; Licensed construction work boat
operator, on site; Power blade operator (finish); Power
shovels, over 1 cu. yd. up to and including 7 cu. yds.
m.r.c.
GROUP 3: Asphalt milling machine; Cable backhoe; Combination
backhoe and loader over 3/4 cu. yds.; Continuous flight tie
back machine assistant to engineer or mechanic; Crane
mounted continuous flight tie back machine, tonnage to
apply; Crane mounted drill attachment, tonnage to apply;
Dozer, slope brd; Gradall; Hydraulic excavator, up to 3 1/2
cu. yds.; Loader 4 cu. yds. and over; Long reach excavator;
Multiple engine scraper (when used as push pull); Power
shovels, up to and including 1 cu. yd.; Prestress wire
wrapping machine; Side boom cat, 572 or larger; Track
loader 4 cu. yds. and over; Wheel excavator (up to and
including 750 cu. yds. per hour)
GROUP 4: Asphalt plant engineer/box person; Chicago boom;
Combination backhoe and loader up to and including 3/4 cu.
yd.; Concrete batch plant (wet or dry); Dozer and/or push
cat; Pull type elevating loader; Gradesetter, grade
checker (GPS, mechanical or otherwise); Grooving and
grinding machine; Heading shield operator; Heavyduty
drilling equipment, Hughes, LDH, Watson 3000 or similar;
Heavyduty repairperson and/or welder; Lime spreader;
Loader under 4 cu. yds.; Lubrication and service engineer
(mobile and grease rack); Mechanical finishers or spreader
machine (asphalt, BarberGreene and similar); Miller
Formless M9000 slope paver or similar; Portable crushing
and screening plants; Power blade support; Roller operator,
asphalt; Rubbertired scraper, selfloading (paddlewheels,
etc.); Rubber tired earthmoving equipment (scrapers); Slip
form paver (concrete); Small tractor with drag; Soil
stabilizer (P & H or equal); Spider plow and spider puller;
Tubex pile rig; Unlicensed constuction work boat operator,
on site; Timber skidder; Track loader up to 4 yds.;
Tractordrawn scraper; Tractor, compressor drill
combination; Welder; WoodsMixer (and other similar Pugmill
equipment)
GROUP 5: Castinplace pipe laying machine; Combination
slusher and motor operator; Concrete conveyor or concrete
pump, truck or equipment mounted; Concrete conveyor,
building site; Concrete pump or pumpcrete gun; Drilling
equipment, Watson 2000, Texoma 700 or similar; Drilling and
boring machinery, horizontal (not to apply to waterliners,
wagon drills or jackhammers); Concrete mixer/all; Person
and/or material hoist; Mechanical finishers (concrete)
(Clary, Johnson, Bidwell Bridge Deck or similar types);

Mechanical burm, curb and/or curb and gutter machine,
concrete or asphalt); Mine or shaft hoist; Portable
crusher; Power jumbo operator (setting slipforms, etc., in
tunnels); Screed (automatic or manual); Selfpropelled
compactor with dozer; Tractor with boom D6 or smaller;
Trenching machine, maximum digging capacity over 5 ft.
depth; Vermeer T600B rock cutter or similar
GROUP 6: ArmorCoater (or similar); Ballast jack tamper;
Boom type backfilling machine; Assistant plant engineer;
Bridge and/or gantry crane; Chemical grouting machine,
truckmounted; Chip spreading machine operator; Concrete
saw (selfpropelled unit on streets, highways, airports and
canals); Deck engineer; Drilling equipment Texoma 600,
Hughes 200 Series or similar up to and including 30 ft.
m.r.c.; Drill doctor; Helicopter radio operator;
Hydrohammer or similar; Line master; Skidsteer loader,
Bobcat larger than 743 series or similar (with
attachments); Locomotive; Lull hilift or similar; Oiler,
truck mounted equipment; Pavement breaker, truckmounted,
with compressor combination; Paving fabric installation
and/or laying machine; Pipe bending machine (pipelines
only); Pipe wrapping machine (tractor propelled and
supported); Screed (except asphaltic concrete paving);
Self propelled pipeline wrapping machine; Tractor;
Selfloading chipper; Concrete barrier moving machine
GROUP 7: Ballast regulator; Boom truck or dualpurpose
Aframe truck, nonrotating  under 15 tons; Cary lift or
similar; Combination slurry mixer and/or cleaner; Drilling
equipment, 20 ft. and under m.r.c.; Firetender (hot plant);
Grouting machine operator; Highline cableway signalperson;
Stationary belt loader (Kolman or similar); Lift slab
machine (Vagtborg and similar types); Maginnes internal
full slab vibrator; Material hoist (1 drum); Mechanical
trench shield; Pavement breaker with or without compressor
combination); Pipe cleaning machine (tractor propelled and
supported); Post driver; Roller (except asphalt); Chip
Seal; Selfpropelled automatically applied concrete curing
mahcine (on streets, highways, airports and canals);
Selfpropelled compactor (without dozer); Signalperson;
Slipform pumps (lifting device for concrete forms); Tie
spacer; Tower mobile; Trenching machine, maximum digging
capacity up to and including 5 ft. depth; Truck type loader
GROUP 8: Bit sharpener; Boiler tender; Box operator;
Brakeperson; Combination mixer and compressor
(shotcrete/gunite); Compressor operator; Deckhand; Fire
tender; Forklift (under 20 ft.); Generator;
Gunite/shotcrete equipment operator; Hydraulic monitor; Ken
seal machine (or similar); Mixermobile; Oiler; Pump
operator; Refrigeration plant; Reservoirdebris tug (self
propelled floating); Ross Carrier (construction site);
Rotomist operator; Selfpropelled tape machine; Shuttlecar;
Selfpropelled power sweeper operator (includes vacuum
sweeper); Slusher operator; Surface heater; Switchperson;
Tar pot firetender; Tugger hoist, single drum; Vacuum
cooling plant; Welding machine (powered other than by

electricity)
GROUP 8A: Elevator operator; Skidsteer loaderBobcat 743
series or smaller, and similar (without attachments); Mini
excavator under 25 H.P. (backhoetrencher); Tub grinder
wood chipper

ALL CRANES AND ATTACHMENTS
GROUP 1: Clamshell and dragline over 7 cu. yds.; Crane, over
100 tons; Derrick, over 100 tons; Derrick barge
pedestalmounted, over 100 tons; Selfpropelled boomtype
lifting device, over 100 tons
GROUP 2: Clamshell and dragline over 1 cu. yd. up to and
including 7 cu. yds.; Crane, over 45 tons up to and
including 100 tons; Derrick barge, 100 tons and under;
Selfpropelled boomtype lifting device, over 45 tons;
Tower crane
GROUP 3: Clamshell and dragline up to and including 1 cu.
yd.; Cranes 45 tons and under; Selfpropelled boomtype
lifting device 45 tons and under;
GROUP 4: Boom Truck or dual purpose Aframe truck,
nonrotating over 15 tons; Truckmounted rotating
telescopic boom type lifting device, Manitex or similar
(boom truck) over 15 tons; Truckmounted rotating
telescopic boom type lifting device, Manitex or similar
(boom truck)  under 15 tons;

PILEDRIVERS
GROUP 1: Derrick barge pedestal mounted over 100 tons;
Clamshell over 7 cu. yds.; Selfpropelled boomtype lifting
device over 100 tons; Truck crane or crawler, land or barge
mounted over 100 tons
GROUP 2: Derrick barge pedestal mounted 45 tons to and
including 100 tons; Clamshell up to and including 7 cu.
yds.; Selfpropelled boomtype lifting device over 45 tons;
Truck crane or crawler, land or barge mounted, over 45 tons
up to and including 100 tons; Fundex F12 hydraulic pile rig
GROUP 3: Derrick barge pedestal mounted under 45 tons; Self
propelled boomtype lifting device 45 tons and under;
Skid/scow piledriver, any tonnage; Truck crane or crawler,
land or barge mounted 45 tons and under
GROUP 4: Assistant operator in lieu of assistant to engineer;
Forklift, 10 tons and over; Heavyduty repairperson/welder
GROUP 5: Deck engineer

GROUP 6: Deckhand; Fire tender

STEEL ERECTORS
GROUP 1: Crane over 100 tons; Derrick over 100 tons; Self
propelled boomtype lifting device over 100 tons
GROUP 2: Crane over 45 tons to 100 tons; Derrick under 100
tons; Selfpropelled boomtype lifting device over 45 tons
to 100 tons; Tower crane
GROUP 3: Crane, 45 tons and under; Selfpropelled boomtype
lifting device, 45 tons and under
GROUP 4: Chicago boom; Forklift, 10 tons and over; Heavyduty
repair person/welder
GROUP 5: Boom cat


TUNNEL AND UNDERGROUND WORK
GROUP 1A: Tunnel bore machine operator, 20' diameter or more

GROUP 1: Heading shield operator; Heavyduty repairperson;
Mucking machine (rubber tired, rail or track type); Raised
bore operator (tunnels); Tunnel mole bore operator
GROUP 2: Combination slusher and motor operator; Concrete
pump or pumpcrete gun; Power jumbo operator
GROUP 3: Drill doctor; Mine or shaft hoist
GROUP 4: Combination slurry mixer cleaner; Grouting Machine
operator; Motorman
GROUP 5: Bit Sharpener; Brakeman; Combination mixer and
compressor (gunite); Compressor operator; Oiler; Pump
operator; Slusher operator

AREA DESCRIPTIONS:
POWER EQUIPMENT OPERATORS, CRANES AND ATTACHMENTS,TUNNEL AND
UNDERGROUND [These areas do not apply to Piledrivers and
Steel Erectors]
AREA 1: DEL NORTE, HUMBOLDT, LAKE, MENDOCINO
AREA 2 NOTED BELOW
THE REMAINING COUNTIES ARE SPLIT BETWEEN AREA 1 AND AREA 2 AS
NOTED BELOW:

DEL NORTE COUNTY:
Area 1: Extreme Southwest corner
Area 2: Remainder
HUMBOLDT COUNTY:
Area 1: Except Eastern and Southwestern parts
Area 2: Remainder
LAKE COUNTY:
Area 1: Southern part
Area 2: Remainder
MENDOCINO COUNTY:
Area 1: Central and Southeastern Parts
Area 2: Remainder

ENGI0003019 06/29/2020
SEE AREA DESCRIPTIONS BELOW
Rates
OPERATOR:
(LANDSCAPE
GROUP
AREA
AREA
GROUP
AREA
AREA
GROUP
AREA
AREA

Power Equipment
WORK ONLY)
1
1.....................$
2.....................$
2
1.....................$
2.....................$
3
1.....................$
2.....................$

Fringes

39.95
41.95

30.28
30.28

36.35
38.35

30.28
30.28

31.74
33.74

30.28
30.28

GROUP DESCRIPTIONS:
GROUP 1: Landscape Finish Grade Operator: All finish grade
work regardless of equipment used, and all equipment with a
rating more than 65 HP.
GROUP 2: Landscape Operator up to 65 HP: All equipment with
a manufacturer's rating of 65 HP or less except equipment
covered by Group 1 or Group 3. The following equipment
shall be included except when used for finish work as long
as manufacturer's rating is 65 HP or less: AFrame and
Winch Truck, Backhoe, Forklift, Hydragraphic Seeder
Machine, Roller, RubberTired and Track Earthmoving
Equipment, Skiploader, Straw Blowers, and Trencher 31 HP up
to 65 HP.
GROUP 3: Landscae Utility Operator: Small RubberTired
Tractor, Trencher Under 31 HP.
AREA DESCRIPTIONS:
AREA 1: ALAMEDA, BUTTE, CONTRA COSTA, KINGS, MARIN, MERCED,
NAPA, SACRAMENTO, SAN BENITO, SAN FRANCISCO, SAN JOAQUIN,

SAN MATEO, SANTA CLARA, SANTA CRUZ, SOLANO, STANISLAUS,
SUTTER, YOLO, AND YUBA COUNTIES
AREA 2  MODOC COUNTY
THE REMAINING COUNTIES ARE SPLIT BETWEEN AREA 1 AND AREA 2 AS
NOTED BELOW:
ALPINE COUNTY:
Area 1: Northernmost part
Area 2: Remainder
CALAVERAS COUNTY:
Area 1: Except Eastern part
Area 2: Eastern part
COLUSA COUNTY:
Area 1: Eastern part
Area 2: Remainder
DEL NORTE COUNTY:
Area 1: Extreme Southwestern corner
Area 2: Remainder
ELDORADO COUNTY:
Area 1: North Central part
Area 2: Remainder
FRESNO COUNTY
Area 1: Except Eastern part
Area 2: Eastern part
GLENN COUNTY:
Area 1: Eastern part
Area 2: Remainder
HUMBOLDT COUNTY:
Area 1: Except Eastern and Southwestern parts
Area 2: Remainder
LAKE COUNTY:
Area 1: Southern part
Area 2: Remainder
LASSEN COUNTY:
Area 1: Western part along the Southern portion of border
with Shasta County
Area 2: Remainder
MADERA COUNTY
Area 1: Remainder
Area 2: Eastern part
MARIPOSA COUNTY
Area 1: Remainder
Area 2: Eastern part
MENDOCINO COUNTY:

Area 1: Central and Southeastern parts
Area 2: Remainder
MONTEREY COUNTY
Area 1: Remainder
Area 2: Southwestern part
NEVADA COUNTY:
Area 1: All but the Northern portion along the border of
Sierra County
Area 2: Remainder
PLACER COUNTY:
Area 1: All but the Central portion
Area 2: Remainder
PLUMAS COUNTY:
Area 1: Western portion
Area 2: Remainder
SHASTA COUNTY:
Area 1: All but the Northeastern corner
Area 2: Remainder
SIERRA COUNTY:
Area 1: Western part
Area 2: Remainder
SISKIYOU COUNTY:
Area 1: Central part
Area 2: Remainder
SONOMA COUNTY:
Area 1: All but the Northwestern corner
Area 2: Reaminder
TEHAMA COUNTY:
Area 1: All but the Western border with mendocino & Trinity
Counties
Area 2: Remainder
TRINITY COUNTY:
Area 1: East Central part and the Northeaster border with
Shasta County
Area 2: Remainder
TULARE COUNTY;
Area 1: Remainder
Area 2: Eastern part
TUOLUMNE COUNTY:
Area 1: Remainder
Area 2: Eastern Part

IRON0433006 07/01/2020
Rates

Fringes

IRONWORKER
Fence Erector...............$ 34.58
Ornamental, Reinforcing
and Structural..............$ 41.00

24.81
33.45

PREMIUM PAY:
$6.00 additional per hour at the following locations:
China Lake Naval Test Station, Chocolate Mountains Naval
ReserveNiland,
Edwards AFB, Fort Irwin Military Station, Fort Irwin Training
CenterGoldstone, San Clemente Island, San Nicholas Island,
Susanville Federal Prison, 29 Palms  Marine Corps, U.S. Marine
Base  Barstow, U.S. Naval Air Facility  Sealey, Vandenberg AFB
$4.00 additional per hour at the following locations:
Army Defense Language Institute  Monterey, Fallon Air Base,
Naval Post Graduate School  Monterey, Yermo Marine Corps
Logistics Center
$2.00 additional per hour at the following locations:
Port Hueneme, Port Mugu, U.S. Coast Guard Station  Two Rock


LABO0067002 06/28/2021
AREA ""A""  ALAMEDA, CONTRA COSTA, SAN FRANCISCO, SAN MATEO AND
SANTA CLARA COUNTIES
AREA ""B""  CALAVERAS, FRESNO, KINGS, MADERA, MARIPOSA,
MERCED, MONTEREY, SAN BENITO, SAN JOAQUIN, STANISLAUS, AND
TUOLUMNE COUNTIES

Rates
Asbestos Removal Laborer
All Counties................$ 26.05
LABORER (Lead Removal)
Area A......................$ 34.37
Area B......................$ 33.37

Fringes

12.75
25.95
25.95

ASBESTOS REMOVALSCOPE OF WORK: Site mobilization; initial
site cleanup; site preparation; removal of
asbestoscontaining materials from walls and ceilings; or
from pipes, boilers and mechanical systems only if they are
being scrapped; encapsulation, enclosure and disposal of
asbestoscontaining materials by hand or with equipment or
machinery; scaffolding; fabrication of temporary wooden
barriers; and assembly of decontamination stations.

LABO0261006 07/01/2020

MARIN COUNTY
Rates

Fringes

LABORER
Mason TenderBrick..........$ 34.09

23.71

FOOTNOTE:
Refractory work where heatprotective clothing is
required: $2.00 per hour additional.

LABO0324003 06/28/2021
DEL NORTE, HUMBOLDT, LAKE, AND MENDOCINO COUNTIES
Rates
LABORER (TRAFFIC CONTROL/LANE
CLOSURE)
Escort Driver, Flag Person..$ 33.48
Traffic Control Person I....$ 33.78
Traffic Control Person II...$ 31.28

Fringes

26.21
26.21
26.21

TRAFFIC CONTROL PERSON I: Layout of traffic control, crash
cushions, construction area and roadside signage.
TRAFFIC CONTROL PERSON II: Installation and removal of
temporary/permanent signs, markers, delineators and crash
cushions.

LABO0324005 06/25/2018
Rates

Fringes

Laborers: (CONSTRUCTION CRAFT
LABORERS)
Construction Specialist
Group.......................$ 30.49
23.20
GROUP 1.....................$ 29.79
23.20
GROUP 1a...................$ 30.01
23.20
GROUP 1c...................$ 29.84
23.20
GROUP 1e...................$ 30.34
23.20
GROUP 1f...................$ 29.37
23.20
GROUP 2.....................$ 29.64
23.20
GROUP 3.....................$ 29.54
23.20
GROUP 4.....................$ 23.23
23.20
See groups 1b and 1d under laborer classifications
Laborers: (GUNITE)
GROUP 1.....................$ 28.35
18.66
GROUP 2.....................$ 27.85
18.66
GROUP 3.....................$ 27.26
18.66
GROUP 4.....................$ 27.14
18.66
Laborers: (WRECKING)
GROUP 1.....................$ 29.79
23.20
GROUP 2.....................$ 29.64
23.20
Landscape Laborer (Gardeners,

Horticultural & Landscape
Laborers)
Establishment Warranty
Period......................$ 23.23
New Construction............$ 29.54

23.20
23.20

FOOTNOTES:
Laborers working off or with or from bos'n chairs, swinging
scaffolds, belts (not applicable to workers entitled to
receive the wage rate set forth in Group 1a): $0.25 per
hour additional.
LABORER CLASSIFICATIONS
CONSTRUCTION SPECIALIST GROUP: Asphalt ironer and raker;
Chainsaw; Laser beam in connection with laborers' work;
Masonry and plasterer tender; Castinplace manhole form
setter; Pressure pipelayer; Davis trencher  300 or similar
type (and all small trenchers); Blaster; Diamond driller;
Multiple unit drill; Hydraulic drill
GROUP 1: Asphalt spreader boxes (all types); Barko, Wacker
and similar type tampers; Buggymobile; Caulker, bander,
pipewrapper, conduit layer, plastic pipelayer; Certified
hazardous waste worker; Compactors of all types; Concrete
and magnesite mixer, 1/2 yd. and under; Concrete pan work;
Concrete sander; Concrete saw; Cribber and/or shoring; Cut
granite curb setter; Dripakit machine; Faller, logloader
and bucker; Form raiser, slip forms; Green cutter;
Headerboard, Hubsetter, aligner, by any method; High
pressure blow pipe (11/2"" or over, 100 lbs.
pressure/over); Hydro seeder and similar ype; Jackhammer
operator; Jacking of pipe over 12 inches; Jackson and
similar type compactor; Kettle tender, pot and worker
applying asphalt, laykold, creosote, lime, caustic and
similar type materials (applying means applying, dipping or
handling of such materials); Lagging, sheeting, whaling,
bracing, trenchjacking, lagging hammer; Magnesite,
epoxyresin, fiberglass, mastic worker (wet or dry); No
joint pipe and stripping of same, including repair of
voids; Pavement breaker and spader, including tool grinder;
Perma curb; Pipelayer (including grade checking in
connection with pipelaying); Precastmanhole setter;
Pressure pipe tester; Post hole digger, air, gas and
electric; Power broom sweeper; Power tampers of all types
(except as shown in Group 2); Ram set gun and stud gun;
Riprap stonepaver and rockslinger, including placing of
sacked concrete and/or sand (wet or dry) and gabions and
similar type; Rotary scarifier or multiple head concrete
chipping scarifier; Roto and Ditch Witch; Rototiller;
Sandblaster, pot, gun, nozzle operators; Signalling and
rigging; Tank cleaner; Tree climber; Turbo blaster;
Vibrascreed, bull float in connection with laborers' work;
Vibrator
GROUP 1a: Joy drill model TWM2A; GardnerDenver model DH143
and similar type drills; Track driller; Jack leg driller;
Wagon driller; Mechanical drillers, all types regardless of

type or method of power; Mechanical pipe layers, all types
regardless of type or method of power; Blaster and powder;
All work of loading, placing and blasting of all powder and
explosives of whatever type regardless of method used for
such loading and placing; High scalers (including drilling
of same); Tree topper; Bit grinder
GROUP 1b: Sewer cleaners shall receive $4.00 per day above
Group 1 wage rates. ""Sewer cleaner"" means any worker who
handles or comes in contact with raw sewage in small
diameter sewers. Those who work inside recently active,
large diameter sewers, and all recently active sewer
manholes, shall receive $5.00 per day above Group 1 wage
rates.
GROUP 1c: Burning and welding in connection with laborers'
work; Synthetic thermoplastics and similar type welding
GROUP 1d: Maintenance and repair track and road beds
(underground structures). All employees performing work
covered herein shall receive $ .25 per hour above their
regular rate for all work performed on underground
structures not specifically covered herein. This paragraph
shall not be construed to apply to work below ground level
in open cut. It shall apply to cut and cover work of
subway construction after the temporary cover has been
placed.
GROUP 1e: Work on and/or in bell hole footings and shafts
thereof, and work on and in deep footings. (A deep footing
is a hole 15 feet or more in depth.) In the event the
depth of the footing is unknown at the commencement of
excavation, and the final depth exceeds 15 feet, the deep
footing wage rate would apply to all employees for each and
every day worked on or in the excavation of the footing
from the date of inception.
GROUP 1f: Wire winding machine in connection with guniting
or shot crete
GROUP 2: Asphalt shoveler; Cement dumper and handling dry
cement or gypsum; Chokesetter and rigger (clearing work);
Concrete bucket dumper and chute; Concrete chipping and
grinding; Concrete laborer (wet or dry); Driller tender,
chuck tender, nipper; Guinea chaser (stake), grout crew;
High pressure nozzle, adductor; Hydraulic monitor (over 100
lbs. pressure); Loading and unloading, carrying and hauling
of all rods and materials for use in reinforcing concrete
construction; Pittsburgh chipper and similar type brush
shredders; Sloper; Single foot, handheld, pneumatic
tamper; All pneumatic, air, gas and electric tools not
listed in Groups 1 through 1f; Jacking of pipe  under 12
inches
GROUP 3: Construction laborers, including bridge and general
laborer; Dump, load spotter; Flag person; Fire watcher;
Fence erector; Guardrail erector; Gardener, horticultural
and landscape laborer; Jetting; Limber, brush loader and

piler; Pavement marker (button setter); Maintenance, repair
track and road beds; Streetcar and railroad construction
track laborer; Temporary air and water lines, Victaulic or
similar; Tool room attendant (jobsite only)
GROUP 4: All cleanup work of debris, grounds and building
including but not limited to: street cleaner; cleaning and
washing windows; brick cleaner (jobsite only); material
cleaner (jobsite only). The classification ""material
cleaner"" is to be utilized under the following conditions:
A: at demolition site for the salvage of the material.
B: at the conclusion of a job where the material is to be
salvaged and stocked to be reused on another job.
C: for the cleaning of salvage material at the jobsite or
temporary jobsite yard.
The material cleaner classification should not be used in the
performance of ""form stripping, cleaning and oiling and
moving to the next point of erection"".
GUNITE LABORER CLASSIFICATIONS
GROUP 1: Structural Nozzleman
GROUP 2: Nozzleman, Gunman, Potman, Groundman
GROUP 3: Reboundman
GROUP 4: Gunite laborer
WRECKING WORK LABORER CLASSIFICATIONS
GROUP 1: Skilled wrecker (removing and salvaging of sash,
windows and materials)
GROUP 2: Semiskilled wrecker (salvaging of other building
materials)

LABO0324007 06/25/2018
DEL NORTE, HUMBOLDT, LAKE, AND MENDOCINO COUNTIES
Rates
Tunnel and Shaft Laborers:
GROUP 1.....................$
GROUP 2.....................$
GROUP 3.....................$
GROUP 4.....................$
GROUP 5.....................$
Shotcrete Specialist........$

37.82
37.59
37.34
36.89
36.35
38.34

Fringes

24.11
24.11
24.11
24.11
24.11
24.11

TUNNEL AND SHAFT CLASSIFICATIONS
GROUP 1: Diamond driller; Groundmen; Gunite and shotcrete
nozzlemen
GROUP 2: Rodmen; Shaft work & raise (below actual or

excavated ground level)
GROUP 3: Bit grinder; Blaster, driller, powdermen, heading;
Cherry pickermen  where car is lifted; Concrete finisher
in tunnel; Concrete screedman; Grout pumpman and potman;
Gunite & shotcrete gunman & potman; Headermen; High
pressure nozzleman; Miner  tunnel, including top and
bottom man on shaft and raise work; Nipper; Nozzleman on
slick line; Sandblaster  potman, Robotic Shotcrete Placer,
Segment Erector, Tunnel Muck Hauler, Steel Form raiser and
setter; Timberman, retimberman (wood or steel or substitute
materials therefore); Tugger (for tunnel laborer work);
Cable tender; Chuck tender; Powderman  primer house
GROUP 4: Vibrator operator, pavement breaker; Bull gang 
muckers, trackmen; Concrete crew  includes rodding and
spreading, Dumpmen (any method)
GROUP 5: Grout crew; Reboundman; Swamper/ Brakeman

LABO0324009 07/01/2018
DEL NORTE, HUMBOLDT, LAKE, MENDOCINO, NAPA, SOLANO, AND SONOMA
COUNTIES

Rates
LABORER
Mason TenderBrick..........$ 31.45

Fringes

22.20

FOOTNOTE:
Refractory work where heatprotective clothing is
required: $2.00 per hour additional.

PAIN0016021 01/01/2021
LAKE AND MENDOCINO COUNTIES
Rates

Fringes

Painters:........................$ 45.22
25.48

PAIN1034001 06/01/1993
DEL NORTE AND HUMBOLDT COUNTIES
Rates

Fringes

Painters:
Brush & Roller..............$ 13.35
2.94
Sandblaster, spray,
structural
steel &
swing stage.................$ 13.60
2.94

PAIN1176001 07/01/2020

HIGHWAY IMPR0VEMENT
Rates
Parking Lot Striping/Highway
Marking:
GROUP 1.....................$ 38.48
GROUP 2.....................$ 32.71
GROUP 3.....................$ 33.09

Fringes

16.88
16.88
16.88

CLASSIFICATIONS
GROUP 1: Striper: Layout and application of painted traffic
stripes and marking; hot thermo plastic; tape, traffic
stripes and markings
GROUP 2: Gamecourt & Playground Installer
GROUP 3: Protective Coating, Pavement Sealing

PLAS0300005 07/01/2016
Rates

Fringes

CEMENT MASON/CONCRETE FINISHER...$ 32.15
23.27

PLUM0038004 07/01/2021
LAKE AND MENDOCINO COUNTIES
Rates

Fringes

Landscape/Irrigation Fitter
(Underground/Utliity Fitter).....$ 67.15
32.67
PLUMBER
Work on wooden frame
structures 5 stories or
less excluding highrise
buildings and commercial
work such as hospitals,
prisons, hotels, schools,
casinos, wastewater
treatment plants, and
research facilities as
well as refrigeration
pipefitting, service and
repair work  MARKET
RECOVERY RATE...............$ 67.15
44.21
All other work  NEW
CONSTRUCTION RATE...........$ 79.00
46.01

PLUM0355005 07/01/2021
DEL NORTE AND HUMBOLDT COUNTIES:
Rates

Fringes

Underground Utility Worker
/Landscape Fitter...........$ 30.90
16.80

SHEE0104016 06/29/2020
Rates

Fringes

SHEET METAL WORKER
Mechanical contracts
$200,000 or less............$ 55.92
45.29
All other work..............$ 64.06
46.83

TEAM0094001 07/01/2021
Rates
Truck drivers:
GROUP 1.....................$
GROUP 2.....................$
GROUP 3.....................$
GROUP 4.....................$
GROUP 5.....................$

35.15
35.45
35.75
36.10
36.45

Fringes

31.42
31.42
31.42
31.42
31.42

FOOTNOTES:
Articulated dump truck; Bulk cement spreader (with or without
auger); Dumpcrete truck; Skid truck (debris box); Dry
prebatch concrete mix trucks; Dumpster or similar type;
Slurry truck: Use dump truck yardage rate.
Heater planer; Asphalt burner; Scarifier burner; Industrial
lift truck (mechanical tailgate); Utility and cleanup
truck: Use appropriate rate for the power unit or the
equipment utilized.

TRUCK DRIVER CLASSIFICATIONS
GROUP 1: Dump trucks, under 6 yds.; Single unit flat rack (2
axle unit); Nipper truck (when flat rack truck is used
appropriate flat rack shall apply); Concrete pump truck
(when flat rack truck is used appropriate flat rack shall
apply); Concrete pump machine; Fork lift and lift jitneys;
Fuel and/or grease truck driver or fuel person; Snow buggy;
Steam cleaning; Bus or personhaul driver; Escort or pilot
car driver; Pickup truck; Teamster oiler/greaser and/or
serviceperson; Hook tender (including loading and
unloading); Team driver; Tool room attendant (refineries)
GROUP 2: Dump trucks, 6 yds. and under 8 yds.; Transit
mixers, through 10 yds.; Water trucks, under 7,000 gals.;
Jetting trucks, under 7,000 gals.; Singleunit flat rack
(3axle unit); Highbed heavy duty transport; Scissor truck;
Rubbertired muck car (not selfloaded); Rubbertired truck
jumbo; Winch truck and ""A"" frame drivers; Combination winch
truck with hoist; Road oil truck or bootperson;
Buggymobile; Ross, Hyster and similar straddle carriers;
Small rubbertired tractor
GROUP 3: Dump trucks, 8 yds. and including 24 yds.; Transit

mixers, over 10 yds.; Water trucks, 7,000 gals. and over;
Jetting trucks, 7,000 gals. and over; Vacuum trucks under
7500 gals. Trucks towing tilt bed or flat bed pull
trailers; Lowbed heavy duty transport; Heavy duty transport
tiller person; Self propelled street sweeper with
selfcontained refuse bin; Boom truck  hydrolift or
Swedish type extension or retracting crane; P.B. or similar
type selfloading truck; Tire repairperson; Combination
bootperson and road oiler; Dry distribution truck (A
bootperson when employed on such equipment, shall receive
the rate specified for the classification of road oil
trucks or bootperson); Ammonia nitrate distributor, driver
and mixer; Snow Go and/or plow
GROUP 4: Dump trucks, over 25 yds. and under 65 yds.; Water
pulls  DW 10's, 20's, 21's and other similar equipment
when pulling Aqua/pak or water tank trailers; Helicopter
pilots (when transporting men and materials); Lowbedk Heavy
Duty Transport up to including 7 axles; DW10's, 20's, 21's
and other similar Cat type, Terra Cobra, LeTourneau Pulls,
Tournorocker, Euclid and similar type equipment when
pulling fuel and/or grease tank trailers or other
miscellaneous trailers; Vacuum Trucks 7500 gals and over
and truck repairman
GROUP 5: Dump trucks, 65 yds. and over; Holland hauler; Low
bed Heavy Duty Transport over 7 axles

WELDERS  Receive rate prescribed for craft performing
operation to which welding is incidental.
================================================================
Note: Executive Order (EO) 13706, Establishing Paid Sick Leave
for Federal Contractors applies to all contracts subject to the
DavisBacon Act for which the contract is awarded (and any
solicitation was issued) on or after January 1, 2017. If this
contract is covered by the EO, the contractor must provide
employees with 1 hour of paid sick leave for every 30 hours
they work, up to 56 hours of paid sick leave each year.
Employees must be permitted to use paid sick leave for their
own illness, injury or other healthrelated needs, including
preventive care; to assist a family member (or person who is
like family to the employee) who is ill, injured, or has other
healthrelated needs, including preventive care; or for reasons
resulting from, or to assist a family member (or person who is
like family to the employee) who is a victim of, domestic
violence, sexual assault, or stalking. Additional information
on contractor requirements and worker protections under the EO
is available at www.dol.gov/whd/govcontracts.
Unlisted classifications needed for work not included within
the scope of the classifications listed may be added after
award only as provided in the labor standards contract clauses
(29CFR 5.5 (a) (1) (ii)).



The body of each wage determination lists the classification
and wage rates that have been found to be prevailing for the
cited type(s) of construction in the area covered by the wage
determination. The classifications are listed in alphabetical
order of ""identifiers"" that indicate whether the particular
rate is a union rate (current union negotiated rate for local),
a survey rate (weighted average rate) or a union average rate
(weighted union average rate).
Union Rate Identifiers
A four letter classification abbreviation identifier enclosed
in dotted lines beginning with characters other than ""SU"" or
""UAVG"" denotes that the union classification and rate were
prevailing for that classification in the survey. Example:
PLUM0198005 07/01/2014. PLUM is an abbreviation identifier of
the union which prevailed in the survey for this
classification, which in this example would be Plumbers. 0198
indicates the local union number or district council number
where applicable, i.e., Plumbers Local 0198. The next number,
005 in the example, is an internal number used in processing
the wage determination. 07/01/2014 is the effective date of the
most current negotiated rate, which in this example is July 1,
2014.
Union prevailing wage rates are updated to reflect all rate
changes in the collective bargaining agreement (CBA) governing
this classification and rate.
Survey Rate Identifiers
Classifications listed under the ""SU"" identifier indicate that
no one rate prevailed for this classification in the survey and
the published rate is derived by computing a weighted average
rate based on all the rates reported in the survey for that
classification. As this weighted average rate includes all
rates reported in the survey, it may include both union and
nonunion rates. Example: SULA2012007 5/13/2014. SU indicates
the rates are survey rates based on a weighted average
calculation of rates and are not majority rates. LA indicates
the State of Louisiana. 2012 is the year of survey on which
these classifications and rates are based. The next number, 007
in the example, is an internal number used in producing the
wage determination. 5/13/2014 indicates the survey completion
date for the classifications and rates under that identifier.
Survey wage rates are not updated and remain in effect until a
new survey is conducted.
Union Average Rate Identifiers
Classification(s) listed under the UAVG identifier indicate
that no single majority rate prevailed for those
classifications; however, 100% of the data reported for the

classifications was union data. EXAMPLE: UAVGOH0010
08/29/2014. UAVG indicates that the rate is a weighted union
average rate. OH indicates the state. The next number, 0010 in
the example, is an internal number used in producing the wage
determination. 08/29/2014 indicates the survey completion date
for the classifications and rates under that identifier.
A UAVG rate will be updated once a year, usually in January of
each year, to reflect a weighted average of the current
negotiated/CBA rate of the union locals from which the rate is
based.


WAGE DETERMINATION APPEALS PROCESS
1.) Has there been an initial decision in the matter? This can
be:
*
*
*
*

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

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

etc.) that the requestor considers relevant to the issue.
3.) If the decision of the Administrator is not favorable, an
interested party may appeal directly to the Administrative
Review Board (formerly the Wage Appeals Board). Write to:
Administrative Review Board
U.S. Department of Labor
200 Constitution Avenue, N.W.
Washington, DC 20210
4.) All decisions by the Administrative Review Board are final.
================================================================
END OF GENERAL DECISION"

CONTRACT PROVISIONS
RELATIVE TO THE UTILIZATION OF
DISADVANTAGED BUSINESS ENTERPRISE
Compliance with the requirements of this document and attachments satisfies the Disadvantaged
Business Enterprise (DBE) requirements for this construction contract. Failure to take the six (6)
affirmative steps listed under Good Faith Effort Requirements, prior to bid opening and to
submit SWRCB Form 4500-3 Disadvantaged Business Enterprise Program DBE
Subcontractor Performance Form and SWRCB Form 4500-4 Disadvantaged Business
Enterprise Program DBE Subcontractor Utilization Form with the bid package shall cause
the bid to be rejected as a non-responsive bid.
The Willow Creek Community Services District advises potential bidders that the project may be
funded in whole or part with federal loan or grant funds through the California Clean Water State
Revolving Fund, and, therefore federal Disadvantaged Business Enterprise (DBE) regulations
apply to this project. (Reference 40 Code of Federal Regulations Part 33 – Participation by
Disadvantaged Business Enterprises in U.S. Environmental Protection Agency Programs).
Disadvantaged Business Enterprises are:
• Entities owned and/or controlled by socially and economically disadvantaged individuals as
described by Title X of the Clean Air Act Amendments of 1990 (42 U.S.C. 7601 note) (10%
statute), and Public Law 102-389 (42 U.S.C. 4370d) (8% statute), respectively;
• Minority Business Enterprise (MBE) - entities that are at least 51% owned and/or controlled
by a socially and economically disadvantaged individual as described by Title X of the
Clean Air Act Amendments of 1990 (42 U.S.C. 7601 note), and Public Law 102-389 (42
U.S.C. 4370d), respectively;
• Women Business Enterprise (WBE) - entities that are at least 51% owned and/or controlled
by women;
• Small Business Enterprise (SBE);
• Small Business in a Rural Area (SBRA);
• Labor Surplus Area Firm (LSAF); or
• Historically Underutilized Business (HUB) Zone Small Business Concern or a concern
under a successor program.
The DBE rule requires that responsive bids shall conform with “Good Faith Efforts” to increase DBE
awareness of procurement opportunities through race/gender neutral efforts. Race/gender neutral
efforts are ones which increase awareness of contracting opportunities in general, including
outreach, recruitment and technical assistance. Bidder agrees that it will cooperate with and assist
the Willow Creek Community Services District in fulfilling the DBE Good Faith Effort Requirement
achieving “fair share objectives” and will exercise “Good Faith Efforts” to achieve such minimum
participation of small, minority and women owned businesses. In particular, in submitting a bid, the
bidder shall, in the selection of any and all contractors, subcontractors, and vendors for the
procurement of equipment, supplies, construction, and services related to the project, at a minimum,
undertake the following affirmative “Good Faith Efforts” steps:
Good Faith Effort Requirements
1. Ensure DBEs are made aware of contracting opportunities to the fullest extent practical
through outreach and recruitment activities. For Tribal, State and Local Government
Recipients, this will include placing DBEs on solicitation lists and soliciting them whenever
they are potential sources.
2. Make information on forthcoming opportunities available to DBEs. Posting solicitations for
bids or proposals for a minimum of 30 calendar days in a local newspaper, before the bid
opening date.
3. Consider in the contracting process whether firms competing for large contracts could
subcontract with DBEs.
4. Encourage contracting with a group of DBEs when a contract is too large for one firm to
00492-1

handle individually.
5. Use the services of the SBA and/or Minority Business Development Agency (MBDA) of the
US Department of Commerce.
6. If the prime contractor awards subcontracts, require the prime contractor to take the above
steps.
The forms listed in the table below and attached; must be completed and submitted with the GFE:
FORM
NUMBER
SWRCB
Form 4500-2
SWRCB
Form 4500-3
SWRCB
Form 4500-4

FORM NAME
DBE SubContractor
Participation Form
DBE SubContractor
Performance Form
DBE SubContractor
Utilization Form

REQUIREMENT
As Needed
to Report
Issues
Include with
Bid Proposal
Package
Include with
Bid Proposal
Package

PROVIDE
D BY
WCCSD to
Prime
Contractor
Prime
Contractor

COMPLETED
BY
Subcontractor

SUBMITTED
TO
EPA DBE
Coordinator

SubContractor

WCCSD

Prime
Contractor

SWRCB by
WCCSD after
bidding
SWRCB by
WCCSD after
bidding

The completed forms must be submitted with each Bid or Proposal.
Other Requirements:
1. The apparent successful bidder must submit documentation showing that, prior to bid
opening, the required “Good Faith Efforts” were made. The documentation must be
received by the Willow Creek Community Services District within 5 working days following
bid opening, or within 5 working days after request for documentation if initial apparent
successful bidder is disqualified for any reason, except SWRCB Forms 4500-3 and 4500-4
which are to be submitted with the bid. Failure to submit these forms with the bid will
cause the bid to be rejected as non-responsive.
2. If the apparent successful bidder is rejected or considered as non-responsible and/or has
any non-responsive DBE sub-bidder, a complete explanation must be provided to the
Willow Creek Community Services District.
3. Under the DBE Program, entities can no longer self-certify and contractors and subcontractors must be certified at bid opening. Contractors and sub-contractors must provide
to the District proof of DBE certification. Certifications will be accepted from the following:
• The U.S. Environmental Protection Agency (USEPA)
• The Small Business Administration(SBA)
• The Department of Transportation’s State implemented DBE Certification
Program (with U.S. citizenship)
• Tribal, State and Local governments
• Independent private organization certifications
If an entity holds one of these certifications, it is considered acceptable for establishing
status under the DBE Program.
4. If additional procurement becomes necessary after the award of the prime contract, the
“Good Faith Efforts” shall be applied.
5. Any deviation from the information contained in SWRCB Forms 4500-3 and 4500-4 shall
not result in a reduction of Disadvantaged Business Enterprise participation without prior
approval of the Willow Creek Community Services District.
6. Failure of the apparent successful bidder to perform the six affirmative “Good Faith Efforts”
steps prior to bid opening and/or to submit SWRCB Forms 4500-3 and 4500-4 with its bid
00492-2

will lead to its bid being declared non-responsive by the Willow Creek Community Services
District. The Willow Creek Community Services District may then award the contract to the
next low responsive, responsible bidder meeting the requirements of these contract
provisions.
7. Prime contractor must pay its subcontractor(s) for satisfactory performance no more than
30 days from the prime contractor’s receipt of payment.
8. Prime contractor must provide each proposed subcontractor/supplier/vendor copies of
SWRCB Forms 4500-2.

00492-3

Fair Share Objectives
Interested bidders are advised that the following fair share objectives have been established by the California
State Water Resources Control Board and will be used as a goal for this project. Fulfillment of the
Disadvantaged Business Enterprise requirement is based on documented completion of the Good Faith Effort
Requirements, not level of Disadvantaged Business Enterprise participation proposed/achieved.
Minority Business
Enterprise

Women’s Business
Enterprise

CONSTRUCTION

2%

1%

SUPPLIES

1%

1%

SERVICES

1%

1%

EQUIPMENT

1%

1%

Semiannual DBE Utilization Reporting
In order to fulfill federal reporting requirements, the selected prime contractor must, using Form
UR-334, report to Willow Creek Community Services District on an annual basis, their utilization
of Minority Business Enterprise and Women’s Business Enterprise subcontractor/supplier/vendors.
The Willow Creek Community Services District will compile all Utilization reports from prime
contractor(s) and sub-contractor(s) into one report and submit to
DrinkingWaterSFR@waterboards.ca.gov or CleanWaterSRF@waterboards.ca.gov . Forms are due
by December 1 each year and/ or at project close out. See Form UR-334 attached.

00492-4

Disadvantaged Business Enterprise (DBE) Program
DBE Subcontractor Participation Form

A Financial Assistance Agreement Recipient must require its prime contractors to provide this form to its DBE
1
2
subcontractors. This form gives a DBE subcontractor the opportunity to describe work received and/or report
any concerns regarding the funded project (e.g., in areas such as termination by prime contractor, late
payments, etc.). The DBE subcontractor can, as an option, complete and submit this form to the DBE
Coordinator at any time during the project period of performance.
Subcontractor Name
Bid / Proposal No.

Project Name
Assistance Agreement ID No. (if known)

Point of Contact

Address
Telephone No.

Email Address

Prime Contractor Name

Issuing/Funding Entity

Contract Item
Number

Description of Work Received from the Prime Contractor Involving
Construction, Services, Equipment or Supplies

1

Amount Received
by Prime
Contractor

A DBE is a Disadvantaged, Minority, or Woman Business Enterprise that has been certified by an entity from which EPA
accepts certifications as described in 40 CFR 33.204-33.2015 or certified by EPA. EPA accepts certifications from entities
that meet or exceed EPA certification standards as described in 40 CFR 33.202.
2
Subcontractor is defined as a company, firm, joint venture, or individual who enters into an agreement with a contractor
to provide services pursuant to an award of financial assistance.
FORM 4500-2 (DBE Subcontractor Participation Form)
Revised 12/2016

Please use the space below to report any concerns regarding the above funded project:

Subcontractor Signature

Print Name

Title

Date

The public reporting and record keeping burden for this collection of information is estimated to average three (3) hours per
response. Send comments on the Agency’s need for this information, the accuracy of the provided burden estimates, and
any suggested methods for minimizing respondent burden, including through the use of automated collection techniques to
the Director, Collection Strategies Division, U.S. Environmental Protection Agency (2822T), 1200 Pennsylvania Ave., NW,
Washington, D.C. 20460. Do not send the completed form to this address.

Send completed Form 4500-2 to:
Mr. Joe Ochab, DBE Coordinator
US EPA, Region 9
75 Hawthorne Street
San Francisco, CA 94105
FORM 4500-2 (DBE Subcontractor Participation Form)

Revised 12/2016

Disadvantaged Business Enterprise (DBE) Program
DBE Subcontractor Performance Form

1

2

This form is intended to capture the DBE subcontractor’s description of work to be performed and the price of
the work submitted to the prime contractor. A Financial Assistance Agreement Recipient must require its prime
contractor to have its DBE subcontractors complete this form and include all completed forms in the prime
contractor’s bid or proposal package.
Subcontractor Name

Project Name

Bid / Proposal No.

Assistance Agreement ID No. (if known)

Point of Contact

Address
Telephone No.

Email Address

Prime Contractor Name

Issuing/Funding Entity

Contract Item
Number

Description of Work Submitted from the Prime Contractor Involving
Construction, Services, Equipment or Supplies

DBE Certified By: ___ DOT

___ SBA

___ Other: _______________________________________

1

Price of Work
Submitted to the
Prime Contractor

Meets/exceeds EPA certification standards?
___ YES

___ NO

___ Unknown

A DBE is a Disadvantaged, Minority, or Woman Business Enterprise that has been certified by an entity from which EPA
accepts certifications as described in 40 CFR 33.204-33.2015 or certified by EPA. EPA accepts certifications from entities
that meet or exceed EPA certification standards as described in 40 CFR 33.202.
2
Subcontractor is defined as a company, firm, joint venture, or individual who enters into an agreement with a contractor
to provide services pursuant to an award of financial assistance.
FORM 4500-3 (DBE Subcontractor Performance Form)
Revised 12/2016

I certify under penalty of perjury that the forgoing statements are true and correct. Signing this form does not
signify a commitment to utilize the subcontractors above. I am aware that in the event of a replacement of a
subcontractor, I will adhere to the replacement requirements set forth in 40 CFR Part 33 Section 33.302 (c).
Prime Contractor Signature

Print Name

Title

Date

Subcontractor Signature

Print Name

Title

Date

The public reporting and record keeping burden for this collection of information is estimated to average three (3) hours per
response. Send comments on the Agency’s need for this information, the accuracy of the provided burden estimates, and
any suggested methods for minimizing respondent burden, including through the use of automated collection techniques to
the Director, Collection Strategies Division, U.S. Environmental Protection Agency (2822T), 1200 Pennsylvania Ave., NW,
Washington, D.C. 20460. Do not send the completed form to this address.

FORM 4500-3 (DBE Subcontractor Performance Form)
Revised 12/2016

Disadvantaged Business Enterprise (DBE) Program
DBE Subcontractor Utilization Form

1

This form is intended to capture the prime contractor’s actual and/or anticipated use of identified certified DBE
2
subcontractor’s and the estimated dollar amount of each subcontract. A Financial Assistance Agreement
Recipient must require its prime contractors to complete this form and include it in the bid or proposal package.
Prime contractors should also maintain a copy of this form on file.
Prime Contractor Name
Bid / Proposal No.

Project Name
Assistance Agreement ID No. (if known)

Point of Contact

Address
Telephone No.

Email Address

Issuing/Funding Entity

I have identified potential DBE certified subcontractors. ___ YES

___ NO

If yes, please complete the table below. If no, please explain:

Subcontractor Name/
Company Name

Company Address / Phone / Email

Estimated
Dollar Amount

Currently
DBE
Certified?

--Continue on back if needed--

1

A DBE is a Disadvantaged, Minority, or Woman Business Enterprise that has been certified by an entity from which EPA
accepts certifications as described in 40 CFR 33.204-33.2015 or certified by EPA. EPA accepts certifications from entities
that meet or exceed EPA certification standards as described in 40 CFR 33.202.
2
Subcontractor is defined as a company, firm, joint venture, or individual who enters into an agreement with a contractor
to provide services pursuant to an award of financial assistance.
FORM 4500-4 (DBE Subcontractor Utilization Form)
Revised 12/2016

I certify under penalty of perjury that the forgoing statements are true and correct. Signing this form does not
signify a commitment to utilize the subcontractors above. I am aware that in the event of a replacement of a
subcontractor, I will adhere to the replacement requirements set forth in 40 CFR Part 33 Section 33.302 (c).
Prime Contractor Signature

Print Name

Title

Date

The public reporting and record keeping burden for this collection of information is estimated to average three (3) hours per
response. Send comments on the Agency’s need for this information, the accuracy of the provided burden estimates, and
any suggested methods for minimizing respondent burden, including through the use of automated collection techniques to
the Director, Collection Strategies Division, U.S. Environmental Protection Agency (2822T), 1200 Pennsylvania Ave., NW,
Washington, D.C. 20460. Do not send the completed form to this address.

FORM 4500-4 (DBE Subcontractor Utilization Form)
Revised 12/2016

STATE WATER RESOURCES CONTROL BOARD – DIVISION OF FINANCIAL ASSISTANCE
DISADVANTAGED BUSINESS ENTERPRISE (DBE) UTILIZATION
CALIFORNIA STATE REVOLVING FUNDS (CASRF)
FORM UR-334
1.

Grant/Finance Agreement Number:

2.

Annual Reporting Period

4.

10/1/
through 09/30/
Total Payments Paid to Prime Contractor or Sub-Contractors During Current Reporting Period: $

5.

Recipient’s Name and Address:

6.

3.

Purchase Period of Financing Agreement:

Recipient’s Contact Person and Phone Number:

7.

List All DBE Payments Paid by Recipient or Prime Contractor During Current Reporting Period:
Payment or
Amount Paid to Any DBE Contractor or
Date of
Procurement
Name and Address of DBE Contractor of
Purchase Paid by
Sub-Contractor For Service Provided to
Payment
Type Code**
Sub-Contractor or Vendor
Recipient or
(see below)
(MM/DD/YY)
Recipient
Prime Contractor
MBE
WBE

8.

Initial here if no DBE contractors or sub-contractors paid during current reporting period:

9.

Initial here if all procurements for this contract are completed:

10. Comments:

11. Signature and Title of Recipient’s Authorized Representative

12.

Date

Email Form UR-334 to:
DrinkingWaterSRF@waterboards.ca.gov OR CleanWaterSRF@waterboards.ca.gov
Questions may be directed to:
Barbara August, SWRCB
Barbara.August@waterboards.ca.gov
Phone: (916) 341-6952
Fax:
(916) 327-7469
Revised 12/2016

**Procurement Type:
1. Construction
2. Supplies
3. Services (includes business services;
professional services; repair services and
personnel services)
4. Equipment

STATE WATER RESOURCES CONTROL BOARD - DIVISION OF FINANCIAL ASSISTANCE
DISADVANTAGED BUSINESS ENTERPRISE (DBE) UTILIZATION
CALIFORNIA STATE REVOLVING FUNDS
INSTRUCTIONS FOR COMPLETING FORM UR-334

Box 1

Grant or Financing Agreement Number.

Box 2

Annual reporting period.

Box 3

Enter the dates between which you made procurements under this financing agreement or
grant.

Box 4

Enter the total amount of payments paid to the contractor or sub-contractors during this
reporting period.

Box 5

Enter Recipient’s Name and Address.

Box 6

Enter Recipient’s Contact Name and Phone Number.

Box 7

Enter details for the DBE purchases only and be sure to limit them to the current period.
1) Use either an “R” or a “C” to represent “Recipient” or “Contractor.” 2) Enter a dollar total
for DBE and total the two columns at the bottom of the section. 3) Provide the payment
date. 4) Enter a product type choice from those at the bottom of the page. 5) List the
vendor name and address in the right-hand column

Box 8

Initial here if no DBE contractors or sub-contractors were paid during this reporting period.

Box 9

Initial this box only if all purchases under this financing agreement or grant have been
completed during this reporting period or a previous period. If you initial this box, we will no
longer send you a survey.

Box 10

This box is for explanatory information or questions.

Box 11

Provide an authorized representative signature.

Box 12

Enter the date form completed.

Revised 12/2016

IRAN CONTRACTING ACT CERTIFICATION
Pursuant to Public Contract Code (PCC) section 2204, the following Iran Contracting Act
certification is required if your bid totals $1,000,000 or more.
If your bid totals $1,000,000 or more, you must complete only one of the following two
paragraphs. To complete paragraph 1, check the corresponding box and complete the
certification. To complete paragraph 2, simply check the corresponding box.

□

1.
We are not on the current list of persons engaged in investment activities in Iran
created by the California Department of General Services (DGS) pursuant to PCC 2203(b), and
we are not a financial institution extending twenty million dollars ($20,000,000) or more in credit
to another person, for 45 days or more, if that other person will use the credit to provide goods
or services in the energy sector in Iran and is identified on the current list of persons engaged in
investment activities in Iran created by DGS.
I declare under penalty of perjury under the laws of the State of California that the
foregoing is true and correct and that this declaration is executed on
(date),
at

(city),

(state).

_____________________________________(signature)
_____________________________________(printed name)
OR

□

2.
We have received written permission from the Agency to submit a bid
pursuant to PCC 2203(c) or (d). A copy of the written permission from the Agency is
included with our bid.

00493-1

NOTICE OF AWARD
Date of Issuance:
Owner: Willow Creek Community Services District

Owner’s Project No.:

Engineer: GHD Inc.

Engineer’s Project No.:

11151183

Project: Wastewater Collection and Treatment System
Contract Name: Wastewater Collection and Treatment
System
Bidder:
Bidder’s Address:
You are notified that Owner has accepted your Bid dated [date] for the above Contract, and that you are
the Successful Bidder and are awarded a Contract for: [Describe Work, alternates, or sections of Work
awarded]
The Contract Price of the awarded Contract is $[Contract Price]. Contract Price is subject to adjustment
based on the provisions of the Contract, including but not limited to those governing changes, Unit Price
Work, and Work performed on a cost-plus-fee basis, as applicable.
[Number of copies sent] unexecuted counterparts of the Agreement accompany this Notice of Award,
and one copy of the Contract Documents accompanies this Notice of Award, or has been transmitted or
made available to Bidder electronically.
☐ Drawings will be delivered separately from the other Contract Documents.
You must comply with the following conditions precedent within 15 days of the date of receipt of this
Notice of Award:
1. Deliver to Owner [number of copies sent] counterparts of the Agreement, signed by Bidder (as
Contractor).
2. Deliver with the signed Agreement(s) the Contract security (such as required performance and
payment bonds) and insurance documentation, as specified in the Instructions to Bidders and in
the General Conditions, Articles 2 and 6.
3. Other conditions precedent (if any): [Describe other conditions that require Successful Bidder’s
compliance]
Failure to comply with these conditions within the time specified will entitle Owner to consider you in
default, annul this Notice of Award, and declare your Bid security forfeited.
Within 10 days after you comply with the above conditions, Owner will return to you one fully signed
counterpart of the Agreement, together with any additional copies of the Contract Documents as
indicated in Paragraph 2.02 of the General Conditions.
Owner:

Willow Creek Community Services District

By (signature):
Name (printed):
Title:
EJCDC® C-510, Notice of Award.
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
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Copy: Engineer

EJCDC® C-510, Notice of Award.
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
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AGREEMENT BETWEEN OWNER AND CONTRACTOR
FOR CONSTRUCTION CONTRACT (STIPULATED PRICE)
This Agreement is by and between Willow Creek Community Services District (“Owner”) and [name of
contracting entity] (“Contractor”).
Terms used in this Agreement have the meanings stated in the General Conditions and the Supplementary
Conditions.
Owner and Contractor hereby agree as follows:
ARTICLE 1—WORK
1.01

Contractor shall complete all Work as specified or indicated in the Contract Documents. The Work
is generally described as follows:
The Project consists of constructing a wastewater collection, treatment and disposal system for
the commercial and surrounding area.

ARTICLE 2—THE PROJECT
2.01

The Project, of which the Work under the Contract Documents is a part, is generally described as
follows:
The Project consists of constructing a wastewater collection, treatment and disposal system for
the commercial and surrounding area.

ARTICLE 3—ENGINEER
3.01

The Owner has retained GHD Inc. (“Engineer”) to act as Owner’s representative, assume all duties
and responsibilities of Engineer, and have the rights and authority assigned to Engineer in the
Contract.

3.02

The part of the Project that pertains to the Work has been designed by GHD, Inc.

ARTICLE 4—CONTRACT TIMES
4.01

Time is of the Essence
A. All time limits for Milestones, if any, Substantial Completion, and completion and readiness
for final payment as stated in the Contract Documents are of the essence of the Contract.

4.02

Contract Times: Days
A. The Work will be substantially complete as defined in Article 1 of the General Conditions
within 365 calendar days after the date when the Contract Times commence to run as
provided in Paragraph 4.01 of the General Conditions and completed and ready for final
payment in accordance with Paragraph 15.06 of the General Conditions within 490 calendar
days after the date when the Contract Times commence to run.

EJCDC® C-520, Agreement between Owner and Contractor for Construction Contract (Stipulated Price).
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
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4.03

Liquidated Damages
A. Contractor and Owner recognize that time is of the essence as stated in Paragraph 4.01 above
and that Owner will suffer financial and other losses if the Work is not completed and
Milestones not achieved within the Contract Times, as duly modified. The parties also
recognize the delays, expense, and difficulties involved in proving, in a legal or arbitration
proceeding, the actual loss suffered by Owner if the Work is not completed on time.
Accordingly, instead of requiring any such proof, Owner and Contractor agree that as
liquidated damages for delay (but not as a penalty):
1. Substantial Completion: Contractor shall pay Owner $1,750 for each day that expires after
the time (as duly adjusted pursuant to the Contract) specified above for Substantial
Completion, until the Work is substantially complete.
2. Completion of Remaining Work: After Substantial Completion, if Contractor shall neglect,
refuse, or fail to complete the remaining Work within the Contract Times (as duly adjusted
pursuant to the Contract) for completion and readiness for final payment, Contractor shall
pay Owner $2,000 for each day that expires after such time until the Work is completed
and ready for final payment.
3. Liquidated damages for failing to timely attain Milestones, Substantial Completion, and
final completion are not additive, and will not be imposed concurrently.
B. If Owner recovers liquidated damages for a delay in completion by Contractor, then such
liquidated damages are Owner’s sole and exclusive remedy for such delay, and Owner is
precluded from recovering any other damages, whether actual, direct, excess, or
consequential, for such delay, except for special damages (if any) specified in this Agreement.

ARTICLE 5—CONTRACT PRICE
5.01

Owner shall pay Contractor for completion of the Work in accordance with the Contract
Documents, the amounts that follow, subject to adjustment under the Contract:
A. For all Work other than Unit Price Work, a lump sum of $[number to be provided after
receiving bids].
All specific cash allowances are included in the above price in accordance with
Paragraph 13.02 of the General Conditions.
B. For all Unit Price Work, an amount equal to the sum of the extended prices (established for
each separately identified item of Unit Price Work by multiplying the unit price times the
actual quantity of that item).

Item
No.

Description

Unit Price Work
Estimated
Unit
Quantity

Table to be completed after receiving bids.

Unit
Price

Extended
Price

$

$

$

$

$

$

$

$

EJCDC® C-520, Agreement between Owner and Contractor for Construction Contract (Stipulated Price).
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
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Item
No.

Description

Unit Price Work
Estimated
Unit
Quantity

Unit
Price
$

Total of all Extended Prices for Unit Price Work (subject to final
adjustment based on actual quantities)

Extended
Price
$

$

The extended prices for Unit Price Work set forth as of the Effective Date of the Contract are
based on estimated quantities. As provided in Paragraph 13.03 of the General Conditions,
estimated quantities are not guaranteed, and determinations of actual quantities and
classifications are to be made by Engineer.
C. Total of Lump Sum Amount and Unit Price Work (subject to final Unit Price adjustment)
$[number to be provided after receiving bids].
D. For all Work, at the prices stated in Contractor’s Bid, attached hereto as an exhibit.
ARTICLE 6—PAYMENT PROCEDURES
6.01

Submittal and Processing of Payments
A. Contractor shall submit Applications for Payment in accordance with Article 15 of the General
Conditions. Applications for Payment will be processed by Engineer as provided in the General
Conditions.

6.02

Progress Payments; Retainage
A. Owner shall make progress payments on the basis of Contractor’s Applications for Payment
as provided in Article 15 of the General Conditions and Paragraph 6.02.A.1 below, provided
that such Applications for Payment have been submitted in a timely manner and otherwise
meet the requirements of the Contract. All such payments will be measured by the Schedule
of Values established as provided in the General Conditions (and in the case of Unit Price Work
based on the number of units completed) or, in the event there is no Schedule of Values, as
provided elsewhere in the Contract.
1. Prior to final completion, progress payments will be made in an amount equal to the
percentage indicated below but, in each case, less the aggregate of payments previously
made and less such amounts as Owner may withhold, including but not limited to
liquidated damages, in accordance with the Contract.
a. 95% percent of the value of the Work completed (with the balance being retainage).
b. 95% percent of cost of materials and equipment not incorporated in the Work (with
the balance being retainage).

6.03

Final Payment
A. Upon final completion and acceptance of the Work, Owner shall pay the remainder of the
Contract Price in accordance with Paragraph 15.06 of the General Conditions.

EJCDC® C-520, Agreement between Owner and Contractor for Construction Contract (Stipulated Price).
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6.04

Consent of Surety
A. Owner will not make final payment, or return or release retainage at Substantial Completion
or any other time, unless Contractor submits written consent of the surety to such payment,
return, or release.

6.05

Interest
A. All amounts not paid when due as provided in the General Conditions shall bear interest at
the maximum legal rate.

ARTICLE 7—CONTRACT DOCUMENTS
7.01

Contents
A. The Contract Documents consist of all of the following:
1. This Agreement.
2. Bonds:
a. Performance bond (together with power of attorney).
b. Payment bond (together with power of attorney).
3. General Conditions.
4. Supplementary Conditions.
5. Specifications as listed in the table of contents of the project manual (copy of list
attached).
6. Drawings (not attached but incorporated by reference) with each sheet bearing the
following general title: Willow Creek Wastewater Collection and Treatment System
Project.
7. Drawings listed on the attached sheet index.
8. Addenda (numbers [number] to [number], inclusive).
9. Exhibits to this Agreement (enumerated as follows):
a. [list exhibits]
10. The following which may be delivered or issued on or after the Effective Date of the
Contract and are not attached hereto:
a. Notice to Proceed.
b. Work Change Directives.
c. Change Orders.
d. Field Orders.
e. Warranty Bond, if any.
B. The Contract Documents listed in Paragraph 7.01.A are attached to this Agreement (except
as expressly noted otherwise above).
EJCDC® C-520, Agreement between Owner and Contractor for Construction Contract (Stipulated Price).
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
Page 4 of 7

C. There are no Contract Documents other than those listed above in this Article 7.
D. The Contract Documents may only be amended, modified, or supplemented as provided in
the Contract.
ARTICLE 8—REPRESENTATIONS, CERTIFICATIONS, AND STIPULATIONS
8.01

Contractor’s Representations
A. In order to induce Owner to enter into this Contract, Contractor makes the following
representations:
1. Contractor has examined and carefully studied the Contract Documents, including
Addenda.
2. Contractor has visited the Site, conducted a thorough visual examination of the Site and
adjacent areas, and become familiar with the general, local, and Site conditions that may
affect cost, progress, and performance of the Work.
3. Contractor is familiar with all Laws and Regulations that may affect cost, progress, and
performance of the Work.
4. Contractor has carefully studied the reports of explorations and tests of subsurface
conditions at or adjacent to the Site and the drawings of physical conditions relating to
existing surface or subsurface structures at the Site that have been identified in the
Supplementary Conditions, with respect to the Technical Data in such reports and
drawings.
5. Contractor has carefully studied the reports and drawings relating to Hazardous
Environmental Conditions, if any, at or adjacent to the Site that have been identified in
the Supplementary Conditions, with respect to Technical Data in such reports and
drawings.
6. Contractor has considered the information known to Contractor itself; information
commonly known to contractors doing business in the locality of the Site; information and
observations obtained from visits to the Site; the Contract Documents; and the Technical
Data identified in the Supplementary Conditions or by definition, with respect to the
effect of such information, observations, and Technical Data on (a) the cost, progress, and
performance of the Work; (b) the means, methods, techniques, sequences, and
procedures of construction to be employed by Contractor; and (c) Contractor’s safety
precautions and programs.
7. Based on the information and observations referred to in the preceding paragraph,
Contractor agrees that no further examinations, investigations, explorations, tests,
studies, or data are necessary for the performance of the Work at the Contract Price,
within the Contract Times, and in accordance with the other terms and conditions of the
Contract.
8. Contractor 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 Contract Documents.
9. Contractor has given Engineer written notice of all conflicts, errors, ambiguities, or
discrepancies that Contractor has discovered in the Contract Documents, and of
EJCDC® C-520, Agreement between Owner and Contractor for Construction Contract (Stipulated Price).
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
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discrepancies between Site conditions and the Contract Documents, and the written
resolution thereof by Engineer is acceptable to Contractor.
10. The Contract Documents are generally sufficient to indicate and convey understanding of
all terms and conditions for performance and furnishing of the Work.
11. Contractor’s entry into this Contract constitutes an incontrovertible representation by
Contractor that without exception all prices in the Agreement are premised upon
performing and furnishing the Work required by the Contract Documents.
8.02

Contractor’s Certifications
A. Contractor certifies that it has not engaged in corrupt, fraudulent, collusive, or coercive
practices in competing for or in executing the Contract. For the purposes of this
Paragraph 8.02:
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 or in the Contract
execution;
2. “fraudulent practice” means an intentional misrepresentation of facts made (a) to
influence the bidding process or the execution of the Contract to the detriment of Owner,
(b) to establish Bid or Contract prices at artificial non-competitive levels, or (c) to deprive
Owner of the benefits of free and open competition;
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
execution of the Contract.

8.03

Standard General Conditions
A. Owner stipulates that if the General Conditions that are made a part of this Contract are
EJCDC® C-700, Standard General Conditions for the Construction Contract (2018), published
by the Engineers Joint Contract Documents Committee, and if Owner is the party that has
furnished said General Conditions, then Owner has plainly shown all modifications to the
standard wording of such published document to the Contractor, through a process such as
highlighting or “track changes” (redline/strikeout), or in the Supplementary Conditions.

EJCDC® C-520, Agreement between Owner and Contractor for Construction Contract (Stipulated Price).
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IN WITNESS WHEREOF, Owner and Contractor have signed this Agreement.
This Agreement will be effective on [indicate date on which Contract becomes effective] (which is the
Effective Date of the Contract).
Owner:

Contractor:

(typed or printed name of organization)

By:

(typed or printed name of organization)

By:
(individual’s signature)

Date:

(individual’s signature)

Date:
(date signed)

Name:

(date signed)

Name:
(typed or printed)

Title:

(typed or printed)

Title:
(typed or printed)

Attest:

(typed or printed)
(If [Type of Entity] is a corporation, a partnership, or a
joint venture, attach evidence of authority to sign.)

Attest:
(individual’s signature)

Title:

(individual’s signature)

Title:
(typed or printed)

(typed or printed)

Address for giving notices:

Address for giving notices:

Designated Representative:

Designated Representative:

Name:

Name:
(typed or printed)

Title:

(typed or printed)

Title:
(typed or printed)

(typed or printed)

Address:

Address:

Phone:

Phone:

Email:

Email:

(If [Type of Entity] is a corporation, attach evidence of
authority to sign. If [Type of Entity] is a public body,
attach evidence of authority to sign and resolution or
other documents authorizing execution of this
Agreement.)

License No.:
(where applicable)

State:

EJCDC® C-520, Agreement between Owner and Contractor for Construction Contract (Stipulated Price).
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CERTIFICATE OF OWNERS ATTORNEY AND AGENCY CONCURRENCE
This attachment is to the Contract made and entered into on {Insert Date of Contract} , by
and between the Willow Creek Community Services District herein after “Owner”, and
{Insert Name of Contractor} hereinafter called “Contractor.” This Contract is for that Work
described in the Contract Documents entitled Wastewater Collection and Treatment System
Project.

CERTIFICATE OF OWNER’S ATTORNEY
I, the undersigned,_____________________________________, the duly authorized and
acting legal representative of________________________________________________, do
hereby certify as follows:
I have examined the attached Contract(s) and performance and payment bond(s) and the
manner of execution thereof, and I am of the opinion that each of the aforesaid
agreements is adequate and has been duly executed by the proper parties thereto acting
through their duly authorized representatives; that said representatives have full power and
authority to execute said agreements on behalf of the respective parties named thereon;
and that the foregoing agreements constitute valid and legally binding obligations upon the
parties attached Contract agreement constitutes a valid and legally binding obligation upon
the parties executing the same in accordance with terms, conditions, and provisions
thereof.
__________________________________________________________________________
(Attorney’s Signature)
Date

AGENCY CONCURRENCE
As lender or provider of funds to the Owner to provide for the costs of this Contract, and
without any liability for any payments thereunder, the Agency hereby concurs in the form,
content, and execution of this Agreement.
________________________________________________________________________
Agency Representative

Date

_________________________________________________________________________
Name

1.

00520-1

NOTICE TO PROCEED
Owner:

Willow Creek Community Services
District

Owner’s Project No.:

Engineer:

GHD Inc.

Engineer’s Project No.:

Contractor:

11151183

Contractor’s Project No.:

Project:

Wastewater Collection and Treatment System Project

Contract Name:

Wastewater Collection and Treatment System Project

Effective Date of Contract:
Owner hereby notifies Contractor that the Contract Times under the above Contract will commence to
run on [date Contract Times are to start] pursuant to Paragraph 4.01 of the General Conditions.
On that date, Contractor shall start performing its obligations under the Contract Documents. No Work
will be done at the Site prior to such date.
In accordance with the Agreement:
The number of calendar days to achieve Substantial Completion shall be as noted in the Agreement
Between Owner and Contractor from the date stated above for the commencement of the Contract
Times, resulting in a date for Substantial Completion of [date, calculated from commencement date
above]; and the number of days to achieve readiness for final payment is [number of days, from
Agreement] from the commencement date of the Contract Times, resulting in a date for readiness
for final payment of [date, calculated from commencement date above].
Before starting any Work at the Site, Contractor must comply with the following:
[Note any access limitations, security procedures, or other restrictions]

Owner:

Willow Creek Community Services District

By (signature):
Name (printed):
Title:
Date Issued:
Copy: Engineer

EJCDC® C-550, Notice to Proceed.
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PERFORMANCE BOND
Contractor

Surety

Name:

Name:

[Full formal name of Contractor]

[Full formal name of Surety]

Address (principal place of business):
[Address of Contractor’s principal place of
business]

Address (principal place of business):
[Address of Surety’s principal place of business]

Owner

Contract

Name:

Willow Creek Community Services
District

Mailing address (principal place of business):
135 Willow Rd, Willow Creek, CA 95573

Description (name and location):
Wastewater Collection and Treatment System
Project, Willow Creek, CA
Contract Price:

[Amount from Contract]

Effective Date of Contract:

[Date from Contract]

Bond
Bond Amount:

[Amount]

Date of Bond:

[Date]

(Date of Bond cannot be earlier than Effective Date of Contract)

Modifications to this Bond form:
☐ None ☐ See Paragraph 16

Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth in this
Performance Bond, do each cause this Performance Bond to be duly executed by an authorized officer,
agent, or representative.
Contractor as Principal
Surety
(Full formal name of Contractor)

(Full formal name of Surety) (corporate seal)

By:

By:
(Signature)

Name:

(Signature)(Attach Power of Attorney)

Name:
(Printed or typed)

Title:

(Printed or typed)

Title:

Attest:

Attest:
(Signature)

Name:

(Signature)

Name:
(Printed or typed)

Title:

(Printed or typed)

Title:

Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any singular reference to
Contractor, Surety, Owner, or other party is considered plural where applicable.

EJCDC® C-610, Performance Bond.
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1. The Contractor and Surety, jointly and severally, bind themselves, their heirs, executors,
administrators, successors, and assigns to the Owner for the performance of the Construction
Contract, which is incorporated herein by reference.
2. If the Contractor performs the Construction Contract, the Surety and the Contractor shall have no
obligation under this Bond, except when applicable to participate in a conference as provided in
Paragraph 3.
3. If there is no Owner Default under the Construction Contract, the Surety’s obligation under this Bond
will arise after:
3.1. The Owner first provides notice to the Contractor and the Surety that the Owner is considering
declaring a Contractor Default. Such notice may indicate whether the Owner is requesting a
conference among the Owner, Contractor, and Surety to discuss the Contractor’s performance.
If the Owner does not request a conference, the Surety may, within five (5) business days after
receipt of the Owner’s notice, request such a conference. If the Surety timely requests a
conference, the Owner shall attend. Unless the Owner agrees otherwise, any conference
requested under this Paragraph 3.1 will be held within ten (10) business days of the Surety’s
receipt of the Owner’s notice. If the Owner, the Contractor, and the Surety agree, the
Contractor shall be allowed a reasonable time to perform the Construction Contract, but such
an agreement does not waive the Owner’s right, if any, subsequently to declare a Contractor
Default;
3.2. The Owner declares a Contractor Default, terminates the Construction Contract and notifies the
Surety; and
3.3. The Owner has agreed to pay the Balance of the Contract Price in accordance with the terms of
the Construction Contract to the Surety or to a contractor selected to perform the Construction
Contract.
4. Failure on the part of the Owner to comply with the notice requirement in Paragraph 3.1 does not
constitute a failure to comply with a condition precedent to the Surety’s obligations, or release the
Surety from its obligations, except to the extent the Surety demonstrates actual prejudice.
5. When the Owner has satisfied the conditions of Paragraph 3, the Surety shall promptly and at the
Surety’s expense take one of the following actions:
5.1. Arrange for the Contractor, with the consent of the Owner, to perform and complete the
Construction Contract;
5.2. Undertake to perform and complete the Construction Contract itself, through its agents or
independent contractors;
5.3. Obtain bids or negotiated proposals from qualified contractors acceptable to the Owner for a
contract for performance and completion of the Construction Contract, arrange for a contract
to be prepared for execution by the Owner and a contractor selected with the Owners
concurrence, to be secured with performance and payment bonds executed by a qualified
surety equivalent to the bonds issued on the Construction Contract, and pay to the Owner the
amount of damages as described in Paragraph 7 in excess of the Balance of the Contract Price
incurred by the Owner as a result of the Contractor Default; or
5.4. Waive its right to perform and complete, arrange for completion, or obtain a new contractor,
and with reasonable promptness under the circumstances:
EJCDC® C-610, Performance Bond.
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5.4.1

After investigation, determine the amount for which it may be liable to the Owner and,
as soon as practicable after the amount is determined, make payment to the Owner; or

5.4.2

Deny liability in whole or in part and notify the Owner, citing the reasons for denial.

6. If the Surety does not proceed as provided in Paragraph 5 with reasonable promptness, the Surety
shall be deemed to be in default on this Bond seven days after receipt of an additional written notice
from the Owner to the Surety demanding that the Surety perform its obligations under this Bond, and
the Owner shall be entitled to enforce any remedy available to the Owner. If the Surety proceeds as
provided in Paragraph 5.4, and the Owner refuses the payment, or the Surety has denied liability, in
whole or in part, without further notice, the Owner shall be entitled to enforce any remedy available
to the Owner.
7. If the Surety elects to act under Paragraph 5.1, 5.2, or 5.3, then the responsibilities of the Surety to
the Owner will not be greater than those of the Contractor under the Construction Contract, and the
responsibilities of the Owner to the Surety will not be greater than those of the Owner under the
Construction Contract. Subject to the commitment by the Owner to pay the Balance of the Contract
Price, the Surety is obligated, without duplication for:
7.1. the responsibilities of the Contractor for correction of defective work and completion of the
Construction Contract;
7.2. additional legal, design professional, and delay costs resulting from the Contractor’s Default,
and resulting from the actions or failure to act of the Surety under Paragraph 5; and
7.3. liquidated damages, or if no liquidated damages are specified in the Construction Contract,
actual damages caused by delayed performance or non-performance of the Contractor.
8. If the Surety elects to act under Paragraph 5.1, 5.3, or 5.4, the Surety’s liability is limited to the amount
of this Bond.
9. The Surety shall not be liable to the Owner or others for obligations of the Contractor that are
unrelated to the Construction Contract, and the Balance of the Contract Price will not be reduced or
set off on account of any such unrelated obligations. No right of action will accrue on this Bond to any
person or entity other than the Owner or its heirs, executors, administrators, successors, and assigns.
10. The Surety hereby waives notice of any change, including changes of time, to the Construction
Contract or to related subcontracts, purchase orders, and other obligations.
11. Any proceeding, legal or equitable, under this Bond must be instituted in any court of competent
jurisdiction in the location in which the work or part of the work is located and must be instituted
within two years after a declaration of Contractor Default or within two years after the Contractor
ceased working or within two years after the Surety refuses or fails to perform its obligations under
this Bond, whichever occurs first. If the provisions of this paragraph are void or prohibited by law, the
minimum periods of limitations available to sureties as a defense in the jurisdiction of the suit will be
applicable.
12. Notice to the Surety, the Owner, or the Contractor must be mailed or delivered to the address shown
on the page on which their signature appears.
13. When this Bond has been furnished to comply with a statutory or other legal requirement in the
location where the construction was to be performed, any provision in this Bond conflicting with said
statutory or legal requirement will be deemed deleted therefrom and provisions conforming to such
EJCDC® C-610, Performance Bond.
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statutory or other legal requirement will be deemed incorporated herein. When so furnished, the
intent is that this Bond will be construed as a statutory bond and not as a common law bond.
14. Definitions
14.1. Balance of the Contract Price—The total amount payable by the Owner to the Contractor under
the Construction Contract after all proper adjustments have been made including allowance for
the Contractor for any amounts received or to be received by the Owner in settlement of
insurance or other claims for damages to which the Contractor is entitled, reduced by all valid
and proper payments made to or on behalf of the Contractor under the Construction Contract.
14.2. Construction Contract—The agreement between the Owner and Contractor identified on the
cover page, including all Contract Documents and changes made to the agreement and the
Contract Documents.
14.3. Contractor Default—Failure of the Contractor, which has not been remedied or waived, to
perform or otherwise to comply with a material term of the Construction Contract.
14.4. Owner Default—Failure of the Owner, which has not been remedied or waived, to pay the
Contractor as required under the Construction Contract or to perform and complete or comply
with the other material terms of the Construction Contract.
14.5. Contract Documents—All the documents that comprise the agreement between the Owner and
Contractor.
15. If this Bond is issued for an agreement between a contractor and subcontractor, the term Contractor
in this Bond will be deemed to be Subcontractor and the term Owner will be deemed to be Contractor.
16. Modifications to this Bond are as follows: None

EJCDC® C-610, Performance Bond.
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PAYMENT BOND
Contractor

Surety

Name:

Name:

[Full formal name of Contractor]

[Full formal name of Surety]

Address (principal place of business):
[Address of Contractor’s principal place of
business]

Address (principal place of business):
[Address of Surety’s principal place of business]

Owner

Contract

Willow Creek Community Services
Name: District
Mailing address:
135 Willow Road, Willow Creek, CA 95573

Description:
Wastewater Collection and Treatment System
Project
Contract Price:

[Amount, from Contract]

Effective Date of Contract:

[Date, from Contract]

Bond
Bond Amount:

[Amount]

Date of Bond:

[Date]

(Date of Bond cannot be earlier than Effective Date of Contract)

Modifications to this Bond form:
☐ None ☐ See Paragraph 18

Surety and Contractor, intending to be legally bound hereby, subject to the terms set forth in this
Payment Bond, do each cause this Payment Bond to be duly executed by an authorized officer, agent, or
representative.
Contractor as Principal
Surety
(Full formal name of Contractor)

(Full formal name of Surety) (corporate seal)

By:

By:
(Signature)

Name:

(Signature)(Attach Power of Attorney)

Name:
(Printed or typed)

Title:

(Printed or typed)

Title:

Attest:

Attest:
(Signature)

Name:

(Signature)

Name:
(Printed or typed)

Title:

(Printed or typed)

Title:

Notes: (1) Provide supplemental execution by any additional parties, such as joint venturers. (2) Any singular reference to
Contractor, Surety, Owner, or other party is considered plural where applicable.

EJCDC® C-615, Payment Bond.
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1. The Contractor and Surety, jointly and severally, bind themselves, their heirs, executors,
administrators, successors, and assigns to the Owner to pay for labor, materials, and equipment
furnished for use in the performance of the Construction Contract, which is incorporated herein by
reference, subject to the following terms.
2. If the Contractor promptly makes payment of all sums due to Claimants, and defends, indemnifies,
and holds harmless the Owner from claims, demands, liens, or suits by any person or entity seeking
payment for labor, materials, or equipment furnished for use in the performance of the Construction
Contract, then the Surety and the Contractor shall have no obligation under this Bond.
3. If there is no Owner Default under the Construction Contract, the Surety’s obligation to the Owner
under this Bond will arise after the Owner has promptly notified the Contractor and the Surety (at the
address described in Paragraph 13) of claims, demands, liens, or suits against the Owner or the
Owner’s property by any person or entity seeking payment for labor, materials, or equipment
furnished for use in the performance of the Construction Contract, and tendered defense of such
claims, demands, liens, or suits to the Contractor and the Surety.
4. When the Owner has satisfied the conditions in Paragraph 3, the Surety shall promptly and at the
Surety’s expense defend, indemnify, and hold harmless the Owner against a duly tendered claim,
demand, lien, or suit.
5. The Surety’s obligations to a Claimant under this Bond will arise after the following:
5.1. Claimants who do not have a direct contract with the Contractor
5.1.1. have furnished a written notice of non-payment to the Contractor, stating with
substantial accuracy the amount claimed and the name of the party to whom the
materials were, or equipment was, furnished or supplied or for whom the labor was
done or performed, within ninety (90) days after having last performed labor or last
furnished materials or equipment included in the Claim; and
5.1.2. have sent a Claim to the Surety (at the address described in Paragraph 13).
5.2. Claimants who are employed by or have a direct contract with the Contractor have sent a Claim
to the Surety (at the address described in Paragraph 13).
6. If a notice of non-payment required by Paragraph 5.1.1 is given by the Owner to the Contractor, that
is sufficient to satisfy a Claimant’s obligation to furnish a written notice of non-payment under
Paragraph 5.1.1.
7. When a Claimant has satisfied the conditions of Paragraph 5.1 or 5.2, whichever is applicable, the
Surety shall promptly and at the Surety’s expense take the following actions:
7.1. Send an answer to the Claimant, with a copy to the Owner, within sixty (60) days after receipt
of the Claim, stating the amounts that are undisputed and the basis for challenging any amounts
that are disputed; and
7.2. Pay or arrange for payment of any undisputed amounts.
7.3. The Surety’s failure to discharge its obligations under Paragraph 7.1 or 7.2 will not be deemed
to constitute a waiver of defenses the Surety or Contractor may have or acquire as to a Claim,
except as to undisputed amounts for which the Surety and Claimant have reached agreement.
If, however, the Surety fails to discharge its obligations under Paragraph 7.1 or 7.2, the Surety
shall indemnify the Claimant for the reasonable attorney’s fees the Claimant incurs thereafter
to recover any sums found to be due and owing to the Claimant.
EJCDC® C-615, Payment Bond.
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8. The Surety’s total obligation will not exceed the amount of this Bond, plus the amount of reasonable
attorney’s fees provided under Paragraph 7.3, and the amount of this Bond will be credited for any
payments made in good faith by the Surety.
9. Amounts owed by the Owner to the Contractor under the Construction Contract will be used for the
performance of the Construction Contract and to satisfy claims, if any, under any construction
performance bond. By the Contractor furnishing and the Owner accepting this Bond, they agree that
all funds earned by the Contractor in the performance of the Construction Contract are dedicated to
satisfying obligations of the Contractor and Surety under this Bond, subject to the Owner’s priority to
use the funds for the completion of the work.
10. The Surety shall not be liable to the Owner, Claimants, or others for obligations of the Contractor that
are unrelated to the Construction Contract. The Owner shall not be liable for the payment of any costs
or expenses of any Claimant under this Bond, and shall have under this Bond no obligation to make
payments to or give notice on behalf of Claimants, or otherwise have any obligations to Claimants
under this Bond.
11. The Surety hereby waives notice of any change, including changes of time, to the Construction
Contract or to related subcontracts, purchase orders, and other obligations.
12. No suit or action will be commenced by a Claimant under this Bond other than in a court of competent
jurisdiction in the state in which the project that is the subject of the Construction Contract is located
or after the expiration of one year from the date (1) on which the Claimant sent a Claim to the Surety
pursuant to Paragraph 5.1.2 or 5.2, or (2) on which the last labor or service was performed by anyone
or the last materials or equipment were furnished by anyone under the Construction Contract,
whichever of (1) or (2) first occurs. If the provisions of this paragraph are void or prohibited by law,
the minimum period of limitation available to sureties as a defense in the jurisdiction of the suit will
be applicable.
13. Notice and Claims to the Surety, the Owner, or the Contractor must be mailed or delivered to the
address shown on the page on which their signature appears. Actual receipt of notice or Claims,
however accomplished, will be sufficient compliance as of the date received.
14. When this Bond has been furnished to comply with a statutory or other legal requirement in the
location where the construction was to be performed, any provision in this Bond conflicting with said
statutory or legal requirement will be deemed deleted here from and provisions conforming to such
statutory or other legal requirement will be deemed incorporated herein. When so furnished, the
intent is that this Bond will be construed as a statutory bond and not as a common law bond.
15. Upon requests by any person or entity appearing to be a potential beneficiary of this Bond, the
Contractor and Owner shall promptly furnish a copy of this Bond or shall permit a copy to be made.
16. Definitions
16.1. Claim—A written statement by the Claimant including at a minimum:
16.1.1. The name of the Claimant;
16.1.2. The name of the person for whom the labor was done, or materials or equipment
furnished;
16.1.3. A copy of the agreement or purchase order pursuant to which labor, materials, or
equipment was furnished for use in the performance of the Construction Contract;
16.1.4. A brief description of the labor, materials, or equipment furnished;
EJCDC® C-615, Payment Bond.
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16.1.5. The date on which the Claimant last performed labor or last furnished materials or
equipment for use in the performance of the Construction Contract;
16.1.6. The total amount earned by the Claimant for labor, materials, or equipment furnished
as of the date of the Claim;
16.1.7. The total amount of previous payments received by the Claimant; and
16.1.8. The total amount due and unpaid to the Claimant for labor, materials, or equipment
furnished as of the date of the Claim.
16.2. Claimant—An individual or entity having a direct contract with the Contractor or with a
subcontractor of the Contractor to furnish labor, materials, or equipment for use in the
performance of the Construction Contract. The term Claimant also includes any individual or
entity that has rightfully asserted a claim under an applicable mechanic’s lien or similar statute
against the real property upon which the Project is located. The intent of this Bond is to include
without limitation in the terms of “labor, materials, or equipment” that part of the water, gas,
power, light, heat, oil, gasoline, telephone service, or rental equipment used in the Construction
Contract, architectural and engineering services required for performance of the work of the
Contractor and the Contractor’s subcontractors, and all other items for which a mechanic’s lien
may be asserted in the jurisdiction where the labor, materials, or equipment were furnished.
16.3. Construction Contract—The agreement between the Owner and Contractor identified on the
cover page, including all Contract Documents and all changes made to the agreement and the
Contract Documents.
16.4. Owner Default—Failure of the Owner, which has not been remedied or waived, to pay the
Contractor as required under the Construction Contract or to perform and complete or comply
with the other material terms of the Construction Contract.
16.5. Contract Documents—All the documents that comprise the agreement between the Owner and
Contractor.
17. If this Bond is issued for an agreement between a contractor and subcontractor, the term Contractor
in this Bond will be deemed to be Subcontractor and the term Owner will be deemed to be Contractor.
18. Modifications to this Bond are as follows: None

EJCDC® C-615, Payment Bond.
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
Page 4 of 4

Contractor's Application for Payment
Owner:
Owner's Project No.:
Willow Creek Community Services District
Engineer:
Engineer's Project No.:
GHD Inc.
Contractor:
Contractor's Project No.:
Project:
Wastewater Collection and Treatment System Project
Wastewater Collection and Treatment System Project
Contract:
Application No.:
Application Period:
1.
2.
3.
4.
5.

6.
7.
8.
9.

From

11151183

Application Date:
to

Original Contract Price
Net change by Change Orders
Current Contract Price (Line 1 + Line 2)
Total Work completed and materials stored to date
(Sum of Column G Lump Sum Total and Column J Unit Price Total)
Retainage
- Work Completed
a.
X $
- Stored Materials
b.
X $
c. Total Retainage (Line 5.a + Line 5.b)
Amount eligible to date (Line 4 - Line 5.c)
Less previous payments (Line 6 from prior application)
Amount due this application
Balance to finish, including retainage (Line 3 - Line 4)

$
$
$

-

$

-

$
$
$
$

-

$
$

-

Contractor's Certification
The undersigned Contractor certifies, to the best of its knowledge, the following:
(1) All previous progress payments received from Owner on account of Work done under the Contract have been applied on
account to discharge Contractor's legitimate obligations incurred in connection with the Work covered by prior Applications
for Payment;
(2) Title to all Work, materials and equipment incorporated in said Work, or otherwise listed in or covered by this
Application for Payment, will pass to Owner at time of payment free and clear of all liens, security interests, and
encumbrances (except such as are covered by a bond acceptable to Owner indemnifying Owner against any such liens,
security interest, or encumbrances); and
(3) All the Work covered by this Application for Payment is in accordance with the Contract Documents and is not defective.

Contractor:
Signature:

Date:

Recommended by Engineer

Approved by Owner

By:

By:

Title:

Title:

Date:

Date:

Approved by Funding Agency
By:

By:

Title:

Title:

Date:

Date:

EJCDC C-620 Contractor's Application for Payment
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Progress Estimate - Lump Sum Work
Owner:
Engineer:
Contractor:
Project:
Contract:

Contractor's Application for Payment

Willow Creek Community Services District
GHD Inc.

Item No.

11151183

Wastewater Collection and Treatment System Project
Wastewater Collection and Treatment System Project

Application No.:
A

Owner's Project No.:
Engineer's Project No.:
Contractor's Project No.:

From

Application Period:
B

Description

to

C

D

Application Date:

E

F

G
Work Completed
Materials Currently
and Materials
Stored (not in D or
Stored to Date
E)
(D + E + F)
($)
($)

Work Completed
(D + E) From
Previous
Application
This Period
($)
($)
Change Orders

Scheduled Value
($)

H

I

% of Scheduled
Value (G / C)
(%)

Balance to Finish (C
- G)
($)

Change Order Totals $

Project Totals $

-

$

-

$

Original Contract and Change Orders
$
$

-

-

$

-

$

-

$

-

-

$

-

$

-

$

-

EJCDC C-620 Contractor's Application for Payment
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Progress Estimate - Unit Price Work

Contractor's Application for Payment

Owner:
Engineer:
Contractor:
Project:
Contract:

Owner's Project No.:
Engineer's Project No.:
Contractor's Project No.:

Willow Creek Community Services District
GHD Inc.

Application No.:
A

Bid Item
No.

11151183

Wastewater Collection and Treatment System Project
Wastewater Collection and Treatment System Project
Application Period:
B

Description

From
C

Item Quantity

to
D
E
Contract Information

Units

Application Date:
F

Value of Bid Item
Unit Price
(C X E)
($)
($)
Change Orders
Change Order Totals $
-

G

H
Work Completed

I

J

Estimated
Value of Work
Quantity
Completed to Date Materials Currently
Incorporated in
(E X G)
Stored (not in G)
the Work
($)
($)

Original Contract and Change Orders
Project Totals $
-

EJCDC C-620 Contractor's Application for Payment
(c) 2018 National Society of Professional Engineers for EJCDC. All rights reserved.

K

Work Completed
and Materials
Stored to Date
(H + I)
($)

-

L

% of
Value of
Item
Balance to Finish (F
(J / F)
- J)
(%)
($)

-

-

$

-

$

-

$

-

$

-

$

-

$

-

$

-

$

-

Stored Materials Summary
Owner:
Engineer:
Contractor:
Project:
Contract:

Contractor's Application for Payment

Willow Creek Community Services District
GHD Inc.

Owner's Project No.:
Engineer's Project No.:
Contractor's Project No.:

Application No.:
A

Item No.
(Lump Sum Tab)
or Bid Item No.
(Unit Price Tab)

11151183

Wastewater Collection and Treatment System Project
Wastewater Collection and Treatment System Project
Application Period:
B

Supplier
Invoice No.

C

Submittal No.
(with
Specification
Section No.)

D

Description of Materials or
Equipment Stored

From

E

F

Storage Location

Application
No. When
Materials
Placed in
Storage

to
G

Previous Amount
Stored
($)

Totals $

Application Date:

H
Materials Stored

-

Amount Stored
this Period
($)

$

-

I

J

K
Incorporated in Work

L

M

Materials
Total Amount
Remaining in
Amount Previously
Amount
Incorporated in the
Storage
Amount Stored to Incorporated in the Incorporated in the
Work
(I-L)
Date (G+H)
Work
Work this Period
(J+K)
($)
($)
($)
($)
($)
$
$
$
$
$
-

EJCDC C-620 Contractor's Application for Payment
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CERTIFICATE OF SUBSTANTIAL COMPLETION
Owner:
Engineer:
Contractor:
Project:
Contract Name:

Willow Creek Community Services
District
GHD Inc.

Owner’s Project No.:
Engineer’s Project No.:
Contractor’s Project No.:

11151183

Wastewater Collection and Treatment
System Project
Wastewater Collection and Treatment
System Project

This ☐ Preliminary ☐ Final Certificate of Substantial Completion applies to:
☐ All Work ☐ The following specified portions of the Work:
[Describe the portion of the work for which Certificate of Substantial Completion is issued]
Date of Substantial Completion: [Enter date, as determined by Engineer]
The Work to which this Certificate applies has been inspected by authorized representatives of Owner,
Contractor, and Engineer, and found to be substantially complete. The Date of Substantial Completion of
the Work or portion thereof designated above is hereby established, subject to the provisions of the
Contract pertaining to Substantial Completion. The date of Substantial Completion in the final Certificate
of Substantial Completion marks the commencement of the contractual correction period and
applicable warranties required by the Contract.
A punch list of items to be completed or corrected is attached to this Certificate. This list may not be allinclusive, and the failure to include any items on such list does not alter the responsibility of the
Contractor to complete all Work in accordance with the Contract Documents.
Amendments of contractual responsibilities recorded in this Certificate should be the product of mutual
agreement of Owner and Contractor; see Paragraph 15.03.D of the General Conditions.
The responsibilities between Owner and Contractor for security, operation, safety, maintenance, heat,
utilities, insurance, and warranties upon Owner's use or occupancy of the Work must be as provided in
the Contract, except as amended as follows:
Amendments to Owner’s Responsibilities: ☐ None ☐ As follows:
[List amendments to Owner’s Responsibilities]
Amendments to Contractor’s Responsibilities: ☐ None ☐ As follows:
[List amendments to Contractor’s Responsibilities]
The following documents are attached to and made a part of this Certificate:
[List attachments such as punch list; other documents]
This Certificate does not constitute an acceptance of Work not in accordance with the Contract
Documents, nor is it a release of Contractor's obligation to complete the Work in accordance with the
Contract Documents.
Engineer
By (signature):
Name (printed):
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STANDARD GENERAL CONDITIONS
OF THE CONSTRUCTION CONTRACT
ARTICLE 1—DEFINITIONS AND TERMINOLOGY
1.01

Defined Terms
A. Wherever used in the Bidding Requirements or Contract Documents, a term printed with
initial capital letters, including the term’s singular and plural forms, will have the meaning
indicated in the definitions below. In addition to terms specifically defined, terms with initial
capital letters in the Contract Documents include references to identified articles and
paragraphs, and the titles of other documents or forms.
1. Addenda—Written or graphic instruments issued prior to the opening of Bids which
clarify, correct, or change the Bidding Requirements or the proposed Contract
Documents.
2. Agreement—The written instrument, executed by Owner and Contractor, that sets forth
the Contract Price and Contract Times, identifies the parties and the Engineer, and
designates the specific items that are Contract Documents.
3. Application for Payment—The document prepared by Contractor, in a form acceptable to
Engineer, to request progress or final payments, and which is to be accompanied by such
supporting documentation as is required by the Contract Documents.
4. Bid—The offer of a Bidder submitted on the prescribed form setting forth the prices for
the Work to be performed.
5. Bidder—An individual or entity that submits a Bid to Owner.
6. Bidding Documents—The Bidding Requirements, the proposed Contract Documents, and
all Addenda.
7. Bidding Requirements—The Advertisement or invitation to bid, Instructions to Bidders,
Bid Bond or other Bid security, if any, the Bid Form, and the Bid with any attachments.
8. Change Order—A document which is signed by Contractor and Owner and authorizes an
addition, deletion, or revision in the Work or an adjustment in the Contract Price or the
Contract Times, or other revision to the Contract, issued on or after the Effective Date of
the Contract.
9. Change Proposal—A written request by Contractor, duly submitted in compliance with
the procedural requirements set forth herein, seeking an adjustment in Contract Price or
Contract Times; contesting an initial decision by Engineer concerning the requirements of
the Contract Documents or the acceptability of Work under the Contract Documents;
challenging a set-off against payments due; or seeking other relief with respect to the
terms of the Contract.
10. Claim
a. A demand or assertion by Owner directly to Contractor, duly submitted in compliance
with the procedural requirements set forth herein, seeking an adjustment of Contract
Price or Contract Times; contesting an initial decision by Engineer concerning the
EJCDC® C-700, Standard General Conditions of the Construction Contract.
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
Page 1 of 70

requirements of the Contract Documents or the acceptability of Work under the
Contract Documents; contesting Engineer’s decision regarding a Change Proposal;
seeking resolution of a contractual issue that Engineer has declined to address; or
seeking other relief with respect to the terms of the Contract.
b. A demand or assertion by Contractor directly to Owner, duly submitted in compliance
with the procedural requirements set forth herein, contesting Engineer’s decision
regarding a Change Proposal, or seeking resolution of a contractual issue that
Engineer has declined to address.
c. A demand or assertion by Owner or Contractor, duly submitted in compliance with
the procedural requirements set forth herein, made pursuant to Paragraph 12.01.A.4,
concerning disputes arising after Engineer has issued a recommendation of final
payment.
d. A demand for money or services by a third party is not a Claim.
11. Constituent of Concern—Asbestos, petroleum, radioactive materials, polychlorinated
biphenyls (PCBs), lead-based paint (as defined by the HUD/EPA standard), hazardous
waste, and any substance, product, waste, or other material of any nature whatsoever
that is or becomes listed, regulated, or addressed pursuant to Laws and Regulations
regulating, relating to, or imposing liability or standards of conduct concerning, any
hazardous, toxic, or dangerous waste, substance, or material.
12. Contract—The entire and integrated written contract between Owner and Contractor
concerning the Work.
13. Contract Documents—Those items so designated in the Agreement, and which together
comprise the Contract.
14. Contract Price—The money that Owner has agreed to pay Contractor for completion of
the Work in accordance with the Contract Documents.
15. Contract Times—The number of days or the dates by which Contractor shall: (a) achieve
Milestones, if any; (b) achieve Substantial Completion; and (c) complete the Work.
16. Contractor—The individual or entity with which Owner has contracted for performance
of the Work.
17. Cost of the Work—See Paragraph 13.01 for definition.
18. Drawings—The part of the Contract that graphically shows the scope, extent, and
character of the Work to be performed by Contractor.
19. Effective Date of the Contract—The date, indicated in the Agreement, on which the
Contract becomes effective.
20. Electronic Document—Any Project-related correspondence, attachments to
correspondence, data, documents, drawings, information, or graphics, including but not
limited to Shop Drawings and other Submittals, that are in an electronic or digital format.
21. Electronic Means—Electronic mail (email), upload/download from a secure Project
website, or other communications methods that allow: (a) the transmission or
communication of Electronic Documents; (b) the documentation of transmissions,
including sending and receipt; (c) printing of the transmitted Electronic Document by the
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recipient; (d) the storage and archiving of the Electronic Document by sender and
recipient; and (e) the use by recipient of the Electronic Document for purposes permitted
by this Contract. Electronic Means does not include the use of text messaging, or of
Facebook, Twitter, Instagram, or similar social media services for transmission of
Electronic Documents.
22. Engineer—The individual or entity named as such in the Agreement.
23. Field Order—A written order issued by Engineer which requires minor changes in the
Work but does not change the Contract Price or the Contract Times.
24. Hazardous Environmental Condition—The presence at the Site of Constituents of Concern
in such quantities or circumstances that may present a danger to persons or property
exposed thereto.
a. The presence at the Site of materials that are necessary for the execution of the Work,
or that are to be incorporated into the Work, and that are controlled and contained
pursuant to industry practices, Laws and Regulations, and the requirements of the
Contract, is not a Hazardous Environmental Condition.
b. The presence of Constituents of Concern that are to be removed or remediated as
part of the Work is not a Hazardous Environmental Condition.
c. The presence of Constituents of Concern as part of the routine, anticipated, and
obvious working conditions at the Site, is not a Hazardous Environmental Condition.
25. Laws and Regulations; Laws or Regulations—Any and all applicable laws, statutes, rules,
regulations, ordinances, codes, and binding decrees, resolutions, and orders of any and
all governmental bodies, agencies, authorities, and courts having jurisdiction.
26. Liens—Charges, security interests, or encumbrances upon Contract-related funds, real
property, or personal property.
27. Milestone—A principal event in the performance of the Work that the Contract requires
Contractor to achieve by an intermediate completion date, or by a time prior to
Substantial Completion of all the Work.
28. Notice of Award—The written notice by Owner to a Bidder of Owner’s acceptance of the
Bid.
29. Notice to Proceed—A written notice by Owner to Contractor fixing the date on which the
Contract Times will commence to run and on which Contractor shall start to perform the
Work.
30. Owner—The individual or entity with which Contractor has contracted regarding the
Work, and which has agreed to pay Contractor for the performance of the Work, pursuant
to the terms of the Contract.
31. Progress Schedule—A schedule, prepared and maintained by Contractor, describing the
sequence and duration of the activities comprising Contractor’s plan to accomplish the
Work within the Contract Times.
32. Project—The total undertaking to be accomplished for Owner by engineers, contractors,
and others, including planning, study, design, construction, testing, commissioning, and
start-up, and of which the Work to be performed under the Contract Documents is a part.
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33. Resident Project Representative—The authorized representative of Engineer assigned to
assist Engineer at the Site. As used herein, the term Resident Project Representative (RPR)
includes any assistants or field staff of Resident Project Representative.
34. Samples—Physical examples of materials, equipment, or workmanship that are
representative of some portion of the Work and that establish the standards by which
such portion of the Work will be judged.
35. Schedule of Submittals—A schedule, prepared and maintained by Contractor, of required
submittals and the time requirements for Engineer’s review of the submittals.
36. Schedule of Values—A schedule, prepared and maintained by Contractor, allocating
portions of the Contract Price to various portions of the Work and used as the basis for
reviewing Contractor’s Applications for Payment.
37. Shop Drawings—All drawings, diagrams, illustrations, schedules, and other data or
information that are specifically prepared or assembled by or for Contractor and
submitted by Contractor to illustrate some portion of the Work. Shop Drawings, whether
approved or not, are not Drawings and are not Contract Documents.
38. Site—Lands or areas indicated in the Contract Documents as being furnished by Owner
upon which the Work is to be performed, including rights-of-way and easements, and
such other lands or areas furnished by Owner which are designated for the use of
Contractor.
39. Specifications—The part of the Contract that consists of written requirements for
materials, equipment, systems, standards, and workmanship as applied to the Work, and
certain administrative requirements and procedural matters applicable to the Work.
40. Subcontractor—An individual or entity having a direct contract with Contractor or with
any other Subcontractor for the performance of a part of the Work.
41. Submittal—A written or graphic document, prepared by or for Contractor, which the
Contract Documents require Contractor to submit to Engineer, or that is indicated as a
Submittal in the Schedule of Submittals accepted by Engineer. Submittals may include
Shop Drawings and Samples; schedules; product data; Owner-delegated designs;
sustainable design information; information on special procedures; testing plans; results
of tests and evaluations, source quality-control testing and inspections, and field or Site
quality-control testing and inspections; warranties and certifications; Suppliers’
instructions and reports; records of delivery of spare parts and tools; operations and
maintenance data; Project photographic documentation; record documents; and other
such documents required by the Contract Documents. Submittals, whether or not
approved or accepted by Engineer, are not Contract Documents. Change Proposals,
Change Orders, Claims, notices, Applications for Payment, and requests for interpretation
or clarification are not Submittals.
42. Substantial Completion—The time at which the Work (or a specified part thereof) has
progressed to the point where, in the opinion of Engineer, the Work (or a specified part
thereof) is sufficiently complete, in accordance with the Contract Documents, so that the
Work (or a specified part thereof) can be utilized for the purposes for which it is intended.
The terms “substantially complete” and “substantially completed” as applied to all or part
of the Work refer to Substantial Completion of such Work. As it applies to this project,
Substantial Completion shall mean the time when construction of all portions of the
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system required for conveyance, treatment, and disposal of wastewater are complete
(does not include private laterals). These items include but are not necessarily limited to
the collection system (sewer mains and lift stations), wastewater treatment plant, and
the disposal leach field. After Substantial Completion, connections can be made to private
sewer systems, and contributing flows from private sewer systems will be able to be
conveyed to the wastewater treatment plant, treated, and disposed of in the leach field.
43. Successful Bidder—The Bidder to which the Owner makes an award of contract.
44. Supplementary Conditions—The part of the Contract that amends or supplements these
General Conditions.
45. Supplier—A manufacturer, fabricator, supplier, distributor, or vendor having a direct
contract with Contractor or with any Subcontractor to furnish materials or equipment to
be incorporated in the Work by Contractor or a Subcontractor.
46. Technical Data
a. Those items expressly identified as Technical Data in the Supplementary Conditions,
with respect to either (1) existing subsurface conditions at or adjacent to the Site, or
existing physical conditions at or adjacent to the Site including existing surface or
subsurface structures (except Underground Facilities) or (2) Hazardous
Environmental Conditions at the Site.
b. If no such express identifications of Technical Data have been made with respect to
conditions at the Site, then Technical Data is defined, with respect to conditions at
the Site under Paragraphs 5.03, 5.04, and 5.06, as the data contained in boring logs,
recorded measurements of subsurface water levels, assessments of the condition of
subsurface facilities, laboratory test results, and other factual, objective information
regarding conditions at the Site that are set forth in any geotechnical, environmental,
or other Site or facilities conditions report prepared for the Project and made
available to Contractor.
c. Information and data regarding the presence or location of Underground Facilities
are not intended to be categorized, identified, or defined as Technical Data, and
instead Underground Facilities are shown or indicated on the Drawings.
47. Underground Facilities—All active or not-in-service underground lines, pipelines,
conduits, ducts, encasements, cables, wires, manholes, vaults, tanks, tunnels, or other
such facilities or systems at the Site, including but not limited to those facilities or systems
that produce, transmit, distribute, or convey telephone or other communications, cable
television, fiber optic transmissions, power, electricity, light, heat, gases, oil, crude oil
products, liquid petroleum products, water, steam, waste, wastewater, storm water,
other liquids or chemicals, or traffic or other control systems. An abandoned facility or
system is not an Underground Facility.
48. Unit Price Work—Work to be paid for on the basis of unit prices.
49. Work—The entire construction or the various separately identifiable parts thereof
required to be provided under the Contract Documents. Work includes and is the result
of performing or providing all labor, services, and documentation necessary to produce
such construction; furnishing, installing, and incorporating all materials and equipment
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into such construction; and may include related services such as testing, start-up, and
commissioning, all as required by the Contract Documents.
50. Work Change Directive—A written directive to Contractor issued on or after the Effective
Date of the Contract, signed by Owner and recommended by Engineer, ordering an
addition, deletion, or revision in the Work.
1.02

Terminology
A. The words and terms discussed in Paragraphs 1.02.B, C, D, and E are not defined terms that
require initial capital letters, but, when used in the Bidding Requirements or Contract
Documents, have the indicated meaning.
B. Intent of Certain Terms or Adjectives: The Contract Documents include the terms “as allowed,”
“as approved,” “as ordered,” “as directed” or terms of like effect or import to authorize an
exercise of professional judgment by Engineer. In addition, the adjectives “reasonable,”
“suitable,” “acceptable,” “proper,” “satisfactory,” or adjectives of like effect or import are
used to describe an action or determination of Engineer as to the Work. It is intended that
such exercise of professional judgment, action, or determination will be solely to evaluate, in
general, the Work for compliance with the information in the Contract Documents and with
the design concept of the Project as a functioning whole as shown or indicated in the Contract
Documents (unless there is a specific statement indicating otherwise). The use of any such
term or adjective is not intended to and shall not be effective to assign to Engineer any duty
or authority to supervise or direct the performance of the Work, or any duty or authority to
undertake responsibility contrary to the provisions of Article 10 or any other provision of the
Contract Documents.
C. Day: The word “day” means a calendar day of 24 hours measured from midnight to the next
midnight.
D. Defective: The word “defective,” when modifying the word “Work,” refers to Work that is
unsatisfactory, faulty, or deficient in that it:
1. does not conform to the Contract Documents;
2. does not meet the requirements of any applicable inspection, reference standard, test,
or approval referred to in the Contract Documents; or
3. has been damaged prior to Engineer’s recommendation of final payment (unless
responsibility for the protection thereof has been assumed by Owner at Substantial
Completion in accordance with Paragraph 15.03 or Paragraph 15.04).
E. Furnish, Install, Perform, Provide
1. The word “furnish,” when used in connection with services, materials, or equipment,
means to supply and deliver said services, materials, or equipment to the Site (or some
other specified location) ready for use or installation and in usable or operable condition.
2. The word “install,” when used in connection with services, materials, or equipment,
means to put into use or place in final position said services, materials, or equipment
complete and ready for intended use.
3. The words “perform” or “provide,” when used in connection with services, materials, or
equipment, means to furnish and install said services, materials, or equipment complete
and ready for intended use.
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4. If the Contract Documents establish an obligation of Contractor with respect to specific
services, materials, or equipment, but do not expressly use any of the four words
“furnish,” “install,” “perform,” or “provide,” then Contractor shall furnish and install said
services, materials, or equipment complete and ready for intended use.
F. Contract Price or Contract Times: References to a change in “Contract Price or Contract Times”
or “Contract Times or Contract Price” or similar, indicate that such change applies to
(1) Contract Price, (2) Contract Times, or (3) both Contract Price and Contract Times, as
warranted, even if the term “or both” is not expressed.
G. Unless stated otherwise in the Contract Documents, words or phrases that have a well-known
technical or construction industry or trade meaning are used in the Contract Documents in
accordance with such recognized meaning.
ARTICLE 2—PRELIMINARY MATTERS
2.01

Delivery of Performance and Payment Bonds; Evidence of Insurance
A. Performance and Payment Bonds: When Contractor delivers the signed counterparts of the
Agreement to Owner, Contractor shall also deliver to Owner the performance bond and
payment bond (if the Contract requires Contractor to furnish such bonds).
B. Evidence of Contractor’s Insurance: When Contractor delivers the signed counterparts of the
Agreement to Owner, Contractor shall also deliver to Owner, with copies to each additional
insured (as identified in the Contract), the certificates, endorsements, and other evidence of
insurance required to be provided by Contractor in accordance with Article 6, except to the
extent the Supplementary Conditions expressly establish other dates for delivery of specific
insurance policies.
C. Evidence of Owner’s Insurance: After receipt of the signed counterparts of the Agreement and
all required bonds and insurance documentation, Owner shall promptly deliver to Contractor,
with copies to each additional insured (as identified in the Contract), the certificates and other
evidence of insurance required to be provided by Owner under Article 6.

2.02

Copies of Documents
A. Owner shall furnish to Contractor four printed copies of the Contract (including one fully
signed counterpart of the Agreement), and one copy in electronic portable document format
(PDF). Additional printed copies will be furnished upon request at the cost of reproduction.
B. Owner shall maintain and safeguard at least one original printed record version of the
Contract, including Drawings and Specifications signed and sealed by Engineer and other
design professionals. Owner shall make such original printed record version of the Contract
available to Contractor for review. Owner may delegate the responsibilities under this
provision to Engineer.

2.03

Before Starting Construction
A. Preliminary Schedules: Within 10 days after the Effective Date of the Contract (or as otherwise
required by the Contract Documents), Contractor shall submit to Engineer for timely review:
1. a preliminary Progress Schedule indicating the times (numbers of days or dates) for
starting and completing the various stages of the Work, including any Milestones
specified in the Contract;
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2. a preliminary Schedule of Submittals; and
3. a preliminary Schedule of Values for all of the Work which includes quantities and prices
of items which when added together equal the Contract Price and subdivides the Work
into component parts in sufficient detail to serve as the basis for progress payments
during performance of the Work. Such prices will include an appropriate amount of
overhead and profit applicable to each item of Work.
2.04

Preconstruction Conference; Designation of Authorized Representatives
A. Before any Work at the Site is started, a conference attended by Owner, Contractor, Engineer,
and others as appropriate will be held to establish a working understanding among the parties
as to the Work, and to discuss the schedules referred to in Paragraph 2.03.A, procedures for
handling Shop Drawings, Samples, and other Submittals, processing Applications for Payment,
electronic or digital transmittals, and maintaining required records.
B. At this conference Owner and Contractor each shall designate, in writing, a specific individual
to act as its authorized representative with respect to the services and responsibilities under
the Contract. Such individuals shall have the authority to transmit and receive information,
render decisions relative to the Contract, and otherwise act on behalf of each respective
party.

2.05

Acceptance of Schedules
A. At least 10 days before submission of the first Application for Payment a conference, attended
by Contractor, Engineer, and others as appropriate, will be held to review the schedules
submitted in accordance with Paragraph 2.03.A. No progress payment will be made to
Contractor until acceptable schedules are submitted to Engineer. The Contractor shall provide
schedule updates on a regular basis as requested by the Engineer, but at intervals not to
exceed monthly.
1. The Progress Schedule will be acceptable to Engineer if it provides an orderly progression
of the Work to completion within the Contract Times. Such acceptance will not impose
on Engineer responsibility for the Progress Schedule, for sequencing, scheduling, or
progress of the Work, nor interfere with or relieve Contractor from Contractor’s full
responsibility therefor.
2. Contractor’s Schedule of Submittals will be acceptable to Engineer if it provides a
workable arrangement for reviewing and processing the required submittals.
3. Contractor’s Schedule of Values will be acceptable to Engineer as to form and substance
if it provides a reasonable allocation of the Contract Price to the component parts of the
Work.
4. If a schedule is not acceptable, Contractor will have an additional 10 days to revise and
resubmit the schedule.

2.06

Electronic Transmittals
A. Except as otherwise stated elsewhere in the Contract, the Owner, Engineer, and Contractor
may send, and shall accept, Electronic Documents transmitted by Electronic Means.
B. If the Contract does not establish protocols for Electronic Means, then Owner, Engineer, and
Contractor shall jointly develop such protocols.
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C. Subject to any governing protocols for Electronic Means, when transmitting Electronic
Documents by Electronic Means, the transmitting party makes no representations as to longterm compatibility, usability, or readability of the Electronic Documents resulting from the
recipient’s use of software application packages, operating systems, or computer hardware
differing from those used in the drafting or transmittal of the Electronic Documents.
ARTICLE 3—CONTRACT DOCUMENTS: INTENT, REQUIREMENTS, REUSE
3.01

Intent
A. The Contract Documents are complementary; what is required by one Contract Document is
as binding as if required by all.
B. It is the intent of the Contract Documents to describe a functionally complete Project (or part
thereof) to be constructed in accordance with the Contract Documents.
C. Unless otherwise stated in the Contract Documents, if there is a discrepancy between the
electronic versions of the Contract Documents (including any printed copies derived from
such electronic versions) and the printed record version, the printed record version will
govern.
D. The Contract supersedes prior negotiations, representations, and agreements, whether
written or oral.
E. Engineer will issue clarifications and interpretations of the Contract Documents as provided
herein.
F. Any provision or part of the Contract Documents held to be void or unenforceable under any
Law or Regulation will be deemed stricken, and all remaining provisions will continue to be
valid and binding upon Owner and Contractor, which agree that the Contract Documents will
be reformed to replace such stricken provision or part thereof with a valid and enforceable
provision that comes as close as possible to expressing the intention of the stricken provision.
G. Nothing in the Contract Documents creates:
1. any contractual relationship between Owner or Engineer and any Subcontractor,
Supplier, or other individual or entity performing or furnishing any of the Work, for the
benefit of such Subcontractor, Supplier, or other individual or entity; or
2. any obligation on the part of Owner or Engineer to pay or to see to the payment of any
money due any such Subcontractor, Supplier, or other individual or entity, except as may
otherwise be required by Laws and Regulations.

3.02

Reference Standards
A. Standards Specifications, Codes, Laws and Regulations
1. Reference in the Contract Documents to standard specifications, manuals, reference
standards, or codes of any technical society, organization, or association, or to Laws or
Regulations, whether such reference be specific or by implication, means the standard
specification, manual, reference standard, code, or Laws or Regulations in effect at the
time of opening of Bids (or on the Effective Date of the Contract if there were no Bids),
except as may be otherwise specifically stated in the Contract Documents.
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2. No provision of any such standard specification, manual, reference standard, or code, and
no instruction of a Supplier, will be effective to change the duties or responsibilities of
Owner, Contractor, or Engineer from those set forth in the part of the Contract
Documents prepared by or for Engineer. No such provision or instruction shall be effective
to assign to Owner or Engineer any duty or authority to supervise or direct the
performance of the Work, or any duty or authority to undertake responsibility
inconsistent with the provisions of the part of the Contract Documents prepared by or for
Engineer.
3.03

Reporting and Resolving Discrepancies
A. Reporting Discrepancies
1. Contractor’s Verification of Figures and Field Measurements: Before undertaking each
part of the Work, Contractor shall carefully study the Contract Documents, and check and
verify pertinent figures and dimensions therein, particularly with respect to applicable
field measurements. Contractor shall promptly report in writing to Engineer any conflict,
error, ambiguity, or discrepancy that Contractor discovers, or has actual knowledge of,
and shall not proceed with any Work affected thereby until the conflict, error, ambiguity,
or discrepancy is resolved by a clarification or interpretation by Engineer, or by an
amendment or supplement to the Contract issued pursuant to Paragraph 11.01.
2. Contractor’s Review of Contract Documents: If, before or during the performance of the
Work, Contractor discovers any conflict, error, ambiguity, or discrepancy within the
Contract Documents, or between the Contract Documents and (a) any applicable Law or
Regulation, (b) actual field conditions, (c) any standard specification, manual, reference
standard, or code, or (d) any instruction of any Supplier, then Contractor shall promptly
report it to Engineer in writing. Contractor shall not proceed with the Work affected
thereby (except in an emergency as required by Paragraph 7.15) until the conflict, error,
ambiguity, or discrepancy is resolved, by a clarification or interpretation by Engineer, or
by an amendment or supplement to the Contract issued pursuant to Paragraph 11.01.
3. Contractor shall not be liable to Owner or Engineer for failure to report any conflict, error,
ambiguity, or discrepancy in the Contract Documents unless Contractor had actual
knowledge thereof.
B. Resolving Discrepancies
1. Except as may be otherwise specifically stated in the Contract Documents, the provisions
of the part of the Contract Documents prepared by or for Engineer take precedence in
resolving any conflict, error, ambiguity, or discrepancy between such provisions of the
Contract Documents and:
a. the provisions of any standard specification, manual, reference standard, or code, or
the instruction of any Supplier (whether or not specifically incorporated by reference
as a Contract Document); or
b. the provisions of any Laws or Regulations applicable to the performance of the Work
(unless such an interpretation of the provisions of the Contract Documents would
result in violation of such Law or Regulation).
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3.04

Requirements of the Contract Documents
A. During the performance of the Work and until final payment, Contractor and Owner shall
submit to the Engineer in writing all matters in question concerning the requirements of the
Contract Documents (sometimes referred to as requests for information or interpretation—
RFIs), or relating to the acceptability of the Work under the Contract Documents, as soon as
possible after such matters arise. Engineer will be the initial interpreter of the requirements
of the Contract Documents, and judge of the acceptability of the Work.
B. Engineer will, with reasonable promptness, render a written clarification, interpretation, or
decision on the issue submitted, or initiate an amendment or supplement to the Contract
Documents. Engineer’s written clarification, interpretation, or decision will be final and
binding on Contractor, unless it appeals by submitting a Change Proposal, and on Owner,
unless it appeals by filing a Claim.
C. If a submitted matter in question concerns terms and conditions of the Contract Documents
that do not involve (1) the performance or acceptability of the Work under the Contract
Documents, (2) the design (as set forth in the Drawings, Specifications, or otherwise), or (3)
other engineering or technical matters, then Engineer will promptly notify Owner and
Contractor in writing that Engineer is unable to provide a decision or interpretation. If Owner
and Contractor are unable to agree on resolution of such a matter in question, either party
may pursue resolution as provided in Article 12.

3.05

Reuse of Documents
A. Contractor and its Subcontractors and Suppliers shall not:
1. have or acquire any title to or ownership rights in any of the Drawings, Specifications, or
other documents (or copies of any thereof) prepared by or bearing the seal of Engineer
or its consultants, including electronic media versions, or reuse any such Drawings,
Specifications, other documents, or copies thereof on extensions of the Project or any
other project without written consent of Owner and Engineer and specific written
verification or adaptation by Engineer; or
2. have or acquire any title or ownership rights in any other Contract Documents, reuse any
such Contract Documents for any purpose without Owner’s express written consent, or
violate any copyrights pertaining to such Contract Documents.
B. The prohibitions of this Paragraph 3.05 will survive final payment, or termination of the
Contract. Nothing herein precludes Contractor from retaining copies of the Contract
Documents for record purposes.

ARTICLE 4—COMMENCEMENT AND PROGRESS OF THE WORK
4.01

Commencement of Contract Times; Notice to Proceed
A. The Contract Times will commence to run on the 30th day after the Effective Date of the
Contract or, if a Notice to Proceed is given, on the day indicated in the Notice to Proceed. A
Notice to Proceed may be given at any time within 30 days after the Effective Date of the
Contract. In no event will the Contract Times commence to run later than the 30th day after
the Effective Date of the Contract.
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4.02

Starting the Work
A. Contractor shall start to perform the Work on the date when the Contract Times commence
to run. No Work may be done at the Site prior to such date.

4.03

Reference Points
A. Owner shall provide engineering surveys to establish reference points for construction which
in Engineer’s judgment are necessary to enable Contractor to proceed with the Work.
Contractor shall be responsible for laying out the Work, shall protect and preserve the
established reference points and property monuments, and shall make no changes or
relocations without the prior written approval of Owner. Contractor shall report to Engineer
whenever any reference point or property monument is lost or destroyed or requires
relocation because of necessary changes in grades or locations, and shall be responsible for
the accurate replacement or relocation of such reference points or property monuments by
professionally qualified personnel.

4.04

Progress Schedule
A. Contractor shall adhere to the Progress Schedule established in accordance with
Paragraph 2.05 as it may be adjusted from time to time as provided below.
1. Contractor shall submit to Engineer for acceptance (to the extent indicated in
Paragraph 2.05) proposed adjustments in the Progress Schedule that will not result in
changing the Contract Times.
2. Proposed adjustments in the Progress Schedule that will change the Contract Times must
be submitted in accordance with the requirements of Article 11.
B. Contractor shall carry on the Work and adhere to the Progress Schedule during all disputes or
disagreements with Owner. No Work will be delayed or postponed pending resolution of any
disputes or disagreements, or during any appeal process, except as permitted by
Paragraph 16.04, or as Owner and Contractor may otherwise agree in writing.

4.05

Delays in Contractor’s Progress
A. If Owner, Engineer, or anyone for whom Owner is responsible, delays, disrupts, or interferes
with the performance or progress of the Work, then Contractor shall be entitled to an
equitable adjustment in Contract Price or Contract Times.
B. Contractor shall not be entitled to an adjustment in Contract Price or Contract Times for delay,
disruption, or interference caused by or within the control of Contractor. Delay, disruption,
and interference attributable to and within the control of a Subcontractor or Supplier shall be
deemed to be within the control of Contractor.
C. If Contractor’s performance or progress is delayed, disrupted, or interfered with by
unanticipated causes not the fault of and beyond the control of Owner, Contractor, and those
for which they are responsible, then Contractor shall be entitled to an equitable adjustment
in Contract Times. Such an adjustment will be Contractor’s sole and exclusive remedy for the
delays, disruption, and interference described in this paragraph. Causes of delay, disruption,
or interference that may give rise to an adjustment in Contract Times under this paragraph
include but are not limited to the following:
1. Severe and unavoidable natural catastrophes such as fires, floods, epidemics, and
earthquakes;
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2. Abnormal weather conditions;
3. Acts or failures to act of third-party utility owners or other third-party entities (other than
those third-party utility owners or other third-party entities performing other work at or
adjacent to the Site as arranged by or under contract with Owner, as contemplated in
Article 8); and
4. Acts of war or terrorism.
D. Contractor’s entitlement to an adjustment of Contract Times or Contract Price is limited as
follows:
1. Contractor’s entitlement to an adjustment of the Contract Times is conditioned on the
delay, disruption, or interference adversely affecting an activity on the critical path to
completion of the Work, as of the time of the delay, disruption, or interference.
2. Contractor shall not be entitled to an adjustment in Contract Price for any delay,
disruption, or interference if such delay is concurrent with a delay, disruption, or
interference caused by or within the control of Contractor. Such a concurrent delay by
Contractor shall not preclude an adjustment of Contract Times to which Contractor is
otherwise entitled.
3. Adjustments of Contract Times or Contract Price are subject to the provisions of
Article 11.
E. Each Contractor request or Change Proposal seeking an increase in Contract Times or Contract
Price must be supplemented by supporting data that sets forth in detail the following:
1. The circumstances that form the basis for the requested adjustment;
2. The date upon which each cause of delay, disruption, or interference began to affect the
progress of the Work;
3. The date upon which each cause of delay, disruption, or interference ceased to affect the
progress of the Work;
4. The number of days’ increase in Contract Times claimed as a consequence of each such
cause of delay, disruption, or interference; and
5. The impact on Contract Price, in accordance with the provisions of Paragraph 11.07.
Contractor shall also furnish such additional supporting documentation as Owner or Engineer
may require including, where appropriate, a revised progress schedule indicating all the
activities affected by the delay, disruption, or interference, and an explanation of the effect
of the delay, disruption, or interference on the critical path to completion of the Work.
F. Delays, disruption, and interference to the performance or progress of the Work resulting
from the existence of a differing subsurface or physical condition, an Underground Facility
that was not shown or indicated by the Contract Documents, or not shown or indicated with
reasonable accuracy, and those resulting from Hazardous Environmental Conditions, are
governed by Article 5, together with the provisions of Paragraphs 4.05.D and 4.05.E.
G. Paragraph 8.03 addresses delays, disruption, and interference to the performance or progress
of the Work resulting from the performance of certain other work at or adjacent to the Site.
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ARTICLE 5—SITE; SUBSURFACE AND PHYSICAL CONDITIONS; HAZARDOUS ENVIRONMENTAL
CONDITIONS
5.01

Availability of Lands
A. Owner shall furnish the Site. Owner shall notify Contractor in writing of any encumbrances or
restrictions not of general application but specifically related to use of the Site with which
Contractor must comply in performing the Work.
B. Upon reasonable written request, Owner shall furnish Contractor with a current statement of
record legal title and legal description of the lands upon which permanent improvements are
to be made and Owner’s interest therein as necessary for giving notice of or filing a mechanic’s
or construction lien against such lands in accordance with applicable Laws and Regulations.
C. Contractor shall provide for all additional lands and access thereto that may be required for
temporary construction facilities or storage of materials and equipment.

5.02

Use of Site and Other Areas
A. Limitation on Use of Site and Other Areas
1. Contractor shall confine construction equipment, temporary construction facilities, the
storage of materials and equipment, and the operations of workers to the Site, adjacent
areas that Contractor has arranged to use through construction easements or otherwise,
and other adjacent areas permitted by Laws and Regulations, and shall not unreasonably
encumber the Site and such other adjacent areas with construction equipment or other
materials or equipment. Contractor shall assume full responsibility for (a) damage to the
Site; (b) damage to any such other adjacent areas used for Contractor’s operations; (c)
damage to any other adjacent land or areas, or to improvements, structures, utilities, or
similar facilities located at such adjacent lands or areas; and (d) for injuries and losses
sustained by the owners or occupants of any such land or areas; provided that such
damage or injuries result from the performance of the Work or from other actions or
conduct of the Contractor or those for which Contractor is responsible.
2. If a damage or injury claim is made by the owner or occupant of any such land or area
because of the performance of the Work, or because of other actions or conduct of the
Contractor or those for which Contractor is responsible, Contractor shall (a) take
immediate corrective or remedial action as required by Paragraph 7.13, or otherwise; (b)
promptly attempt to settle the claim as to all parties through negotiations with such
owner or occupant, or otherwise resolve the claim by arbitration or other dispute
resolution proceeding, or in a court of competent jurisdiction; and (c) to the fullest extent
permitted by Laws and Regulations, indemnify and hold harmless Owner and Engineer,
and the officers, directors, members, partners, employees, agents, consultants and
subcontractors of each and any of them, from and against any such claim, and against all
costs, losses, and damages (including but not limited to all fees and charges of engineers,
architects, attorneys, and other professionals and all court or arbitration or other dispute
resolution costs) arising out of or relating to any claim or action, legal or equitable,
brought by any such owner or occupant against Owner, Engineer, or any other party
indemnified hereunder to the extent caused directly or indirectly, in whole or in part by,
or based upon, Contractor’s performance of the Work, or because of other actions or
conduct of the Contractor or those for which Contractor is responsible.
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B. Removal of Debris During Performance of the Work: During the progress of the Work the
Contractor shall keep the Site and other adjacent areas free from accumulations of waste
materials, rubbish, and other debris. Removal and disposal of such waste materials, rubbish,
and other debris will conform to applicable Laws and Regulations.
C. Cleaning: Prior to Substantial Completion of the Work Contractor shall clean the Site and the
Work and make it ready for utilization by Owner. At the completion of the Work Contractor
shall remove from the Site and adjacent areas all tools, appliances, construction equipment
and machinery, and surplus materials and shall restore to original condition all property not
designated for alteration by the Contract Documents.
D. Loading of Structures: Contractor shall not load nor permit any part of any structure to be
loaded in any manner that will endanger the structure, nor shall Contractor subject any part
of the Work or adjacent structures or land to stresses or pressures that will endanger them.
5.03

Subsurface and Physical Conditions
A. Reports and Drawings: The Supplementary Conditions identify:
1. Those reports of explorations and tests of subsurface conditions at or adjacent to the Site
that contain Technical Data;
2. Those drawings of existing physical conditions at or adjacent to the Site, including those
drawings depicting existing surface or subsurface structures at or adjacent to the Site
(except Underground Facilities), that contain Technical Data; and
3. Technical Data contained in such reports and drawings.
B. Underground Facilities: Underground Facilities are shown or indicated on the Drawings,
pursuant to Paragraph 5.05, and not in the drawings referred to in Paragraph 5.03.A.
Information and data regarding the presence or location of Underground Facilities are not
intended to be categorized, identified, or defined as Technical Data.
C. Reliance by Contractor on Technical Data: 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 Contract Documents. If no such
express identification has been made, then Contractor may rely upon the accuracy of the
Technical Data as defined in Paragraph 1.01.A.46.b.
D. Limitations of Other Data and Documents: Except for such reliance on Technical Data,
Contractor may not rely upon or make any claim against Owner or Engineer, or any of their
officers, directors, members, partners, employees, agents, consultants, or subcontractors,
with respect to:
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 and
programs incident thereto;
2. other data, interpretations, opinions, and information contained in such reports or shown
or indicated in such drawings;
3. the contents of other Site-related documents made available to Contractor, such as
record drawings from other projects at or adjacent to the Site, or Owner’s archival
documents concerning the Site; or
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4. any Contractor interpretation of or conclusion drawn from any Technical Data or any such
other data, interpretations, opinions, or information.
5.04

Differing Subsurface or Physical Conditions
A. Notice by Contractor: If Contractor believes that any subsurface or physical condition that is
uncovered or revealed at the Site:
1. is of such a nature as to establish that any Technical Data on which Contractor is entitled
to rely as provided in Paragraph 5.03 is materially inaccurate;
2. is of such a nature as to require a change in the Drawings or Specifications;
3. differs materially from that shown or indicated in the Contract Documents; or
4. is of an unusual nature, and differs materially from conditions ordinarily encountered and
generally recognized as inherent in work of the character provided for in the Contract
Documents;
then Contractor shall, promptly after becoming aware thereof and before further disturbing
the subsurface or physical conditions or performing any Work in connection therewith (except
in an emergency as required by Paragraph 7.15), notify Owner and Engineer in writing about
such condition. Contractor shall not further disturb such condition or perform any Work in
connection therewith (except with respect to an emergency) until receipt of a written
statement permitting Contractor to do so.
B. Engineer’s Review: After receipt of written notice as required by the preceding paragraph,
Engineer will promptly review the subsurface or physical condition in question; determine
whether it is necessary for Owner to obtain additional exploration or tests with respect to the
condition; conclude whether the condition falls within any one or more of the differing site
condition categories in Paragraph 5.04.A; obtain any pertinent cost or schedule information
from Contractor; prepare recommendations to Owner regarding the Contractor’s resumption
of Work in connection with the subsurface or physical condition in question and the need for
any change in the Drawings or Specifications; and advise Owner in writing of Engineer’s
findings, conclusions, and recommendations.
C. Owner’s Statement to Contractor Regarding Site Condition: After receipt of Engineer’s written
findings, conclusions, and recommendations, Owner shall issue a written statement to
Contractor (with a copy to Engineer) regarding the subsurface or physical condition in
question, addressing the resumption of Work in connection with such condition, indicating
whether any change in the Drawings or Specifications will be made, and adopting or rejecting
Engineer’s written findings, conclusions, and recommendations, in whole or in part.
D. Early Resumption of Work: If at any time Engineer determines that Work in connection with
the subsurface or physical condition in question may resume prior to completion of Engineer’s
review or Owner’s issuance of its statement to Contractor, because the condition in question
has been adequately documented, and analyzed on a preliminary basis, then the Engineer
may at its discretion instruct Contractor to resume such Work.
E. Possible Price and Times Adjustments
1. Contractor shall be entitled to an equitable adjustment in Contract Price or Contract
Times, to the extent that the existence of a differing subsurface or physical condition, or
any related delay, disruption, or interference, causes an increase or decrease in
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Contractor’s cost of, or time required for, performance of the Work; subject, however, to
the following:
a. Such condition must fall within any one or more of the categories described in
Paragraph 5.04.A;
b. With respect to Work that is paid for on a unit price basis, any adjustment in Contract
Price will be subject to the provisions of Paragraph 13.03; and,
c. Contractor’s entitlement to an adjustment of the Contract Times is subject to the
provisions of Paragraphs 4.05.D and 4.05.E.
2. Contractor shall not be entitled to any adjustment in the Contract Price or Contract Times
with respect to a subsurface or physical condition if:
a. Contractor knew of the existence of such condition at the time Contractor made a
commitment to Owner with respect to Contract Price and Contract Times by the
submission of a Bid or becoming bound under a negotiated contract, or otherwise;
b. The existence of such condition reasonably could have been discovered or revealed
as a result of any examination, investigation, exploration, test, or study of the Site and
contiguous areas expressly required by the Bidding Requirements or Contract
Documents to be conducted by or for Contractor prior to Contractor’s making such
commitment; or
c. Contractor failed to give the written notice required by Paragraph 5.04.A.
3. If Owner and Contractor agree regarding Contractor’s entitlement to and the amount or
extent of any adjustment in the Contract Price or Contract Times, then any such
adjustment will be set forth in a Change Order.
4. Contractor may submit a Change Proposal regarding its entitlement to or the amount or
extent of any adjustment in the Contract Price or Contract Times, no later than 30 days
after Owner’s issuance of the Owner’s written statement to Contractor regarding the
subsurface or physical condition in question.
F. Underground Facilities; Hazardous Environmental Conditions: Paragraph 5.05 governs rights
and responsibilities regarding the presence or location of Underground Facilities.
Paragraph 5.06 governs rights and responsibilities regarding Hazardous Environmental
Conditions. The provisions of Paragraphs 5.03 and 5.04 are not applicable to the presence or
location of Underground Facilities, or to Hazardous Environmental Conditions.
5.05

Underground Facilities
A. Contractor’s Responsibilities: Unless it is otherwise expressly provided in the Supplementary
Conditions, the cost of all of the following are included in the Contract Price, and Contractor
shall have full responsibility for:
1. reviewing and checking all information and data regarding existing Underground Facilities
at the Site;
2. complying with applicable state and local utility damage prevention Laws and
Regulations;
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3. verifying the actual location of those Underground Facilities shown or indicated in the
Contract Documents as being within the area affected by the Work, by exposing such
Underground Facilities during the course of construction;
4. coordination of the Work with the owners (including Owner) of such Underground
Facilities, during construction; and
5. the safety and protection of all existing Underground Facilities at the Site, and repairing
any damage thereto resulting from the Work.
B. Notice by Contractor: If Contractor believes that an Underground Facility that is uncovered or
revealed at the Site was not shown or indicated on the Drawings, or was not shown or
indicated on the Drawings with reasonable accuracy, then Contractor shall, promptly after
becoming aware thereof and before further disturbing conditions affected thereby or
performing any Work in connection therewith (except in an emergency as required by
Paragraph 7.15), notify Owner and Engineer in writing regarding such Underground Facility.
C. Engineer’s Review: Engineer will:
1. promptly review the Underground Facility and conclude whether such Underground
Facility was not shown or indicated on the Drawings, or was not shown or indicated with
reasonable accuracy;
2. identify and communicate with the owner of the Underground Facility; prepare
recommendations to Owner (and if necessary issue any preliminary instructions to
Contractor) regarding the Contractor’s resumption of Work in connection with the
Underground Facility in question;
3. obtain any pertinent cost or schedule information from Contractor; determine the extent,
if any, to which a change is required in the Drawings or Specifications to reflect and
document the consequences of the existence or location of the Underground Facility; and
4. advise Owner in writing of Engineer’s findings, conclusions, and recommendations.
During such time, Contractor shall be responsible for the safety and protection of such
Underground Facility.
D. Owner’s Statement to Contractor Regarding Underground Facility: After receipt of Engineer’s
written findings, conclusions, and recommendations, Owner shall issue a written statement
to Contractor (with a copy to Engineer) regarding the Underground Facility in question
addressing the resumption of Work in connection with such Underground Facility, indicating
whether any change in the Drawings or Specifications will be made, and adopting or rejecting
Engineer’s written findings, conclusions, and recommendations in whole or in part.
E. Early Resumption of Work: If at any time Engineer determines that Work in connection with
the Underground Facility may resume prior to completion of Engineer’s review or Owner’s
issuance of its statement to Contractor, because the Underground Facility in question and
conditions affected by its presence have been adequately documented, and analyzed on a
preliminary basis, then the Engineer may at its discretion instruct Contractor to resume such
Work.
F. Possible Price and Times Adjustments
1. Contractor shall be entitled to an equitable adjustment in the Contract Price or Contract
Times, to the extent that any existing Underground Facility at the Site that was not shown
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or indicated on the Drawings, or was not shown or indicated with reasonable accuracy,
or any related delay, disruption, or interference, causes an increase or decrease in
Contractor’s cost of, or time required for, performance of the Work; subject, however, to
the following:
a. With respect to Work that is paid for on a unit price basis, any adjustment in Contract
Price will be subject to the provisions of Paragraph 13.03;
b. Contractor’s entitlement to an adjustment of the Contract Times is subject to the
provisions of Paragraphs 4.05.D and 4.05.E; and
c. Contractor gave the notice required in Paragraph 5.05.B.
2. If Owner and Contractor agree regarding Contractor’s entitlement to and the amount or
extent of any adjustment in the Contract Price or Contract Times, then any such
adjustment will be set forth in a Change Order.
3. Contractor may submit a Change Proposal regarding its entitlement to or the amount or
extent of any adjustment in the Contract Price or Contract Times, no later than 30 days
after Owner’s issuance of the Owner’s written statement to Contractor regarding the
Underground Facility in question.
4. The information and data shown or indicated on the Drawings with respect to existing
Underground Facilities at the Site is based on information and data (a) furnished by the
owners of such Underground Facilities, or by others, (b) obtained from available records,
or (c) gathered in an investigation conducted in accordance with the current edition of
ASCE 38, Standard Guideline for the Collection and Depiction of Existing Subsurface Utility
Data, by the American Society of Civil Engineers. If such information or data is incorrect
or incomplete, Contractor’s remedies are limited to those set forth in this
Paragraph 5.05.F.
5.06

Hazardous Environmental Conditions at Site
A. Reports and Drawings: The Supplementary Conditions identify:
1. those reports known to Owner relating to Hazardous Environmental Conditions that have
been identified at or adjacent to the Site;
2. drawings known to Owner relating to Hazardous Environmental Conditions that have
been identified at or adjacent to the Site; and
3. Technical Data contained in such reports and drawings.
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 Contract Documents. If no
such express identification has been made, then Contractor may rely on the accuracy of the
Technical Data as defined in Paragraph 1.01.A.46.b. Except for such reliance on Technical
Data, Contractor may not rely upon or make any claim against Owner or Engineer, or any of
their officers, directors, members, partners, employees, agents, consultants, or
subcontractors, with respect to:
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
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of construction to be employed by Contractor, and safety precautions and programs
incident thereto;
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.
C. Contractor shall not be responsible for removing or remediating any Hazardous
Environmental Condition encountered, uncovered, or revealed at the Site unless such
removal or remediation is expressly identified in the Contract Documents to be within the
scope of the Work.
D. Contractor shall be responsible for controlling, containing, and duly removing all Constituents
of Concern brought to the Site by Contractor, Subcontractors, Suppliers, or anyone else for
whom Contractor is responsible, and for any associated costs; and for the costs of removing
and remediating any Hazardous Environmental Condition created by the presence of any such
Constituents of Concern.
E. If Contractor encounters, uncovers, or reveals a Hazardous Environmental Condition whose
removal or remediation is not expressly identified in the Contract Documents as being within
the scope of the Work, or if Contractor or anyone for whom Contractor is responsible creates
a Hazardous Environmental Condition, then Contractor shall immediately: (1) secure or
otherwise isolate such condition; (2) stop all Work in connection with such condition and in
any area affected thereby (except in an emergency as required by Paragraph 7.15); and (3)
notify Owner and Engineer (and promptly thereafter confirm such notice in writing). Owner
shall promptly consult with Engineer concerning the necessity for Owner to retain a qualified
expert to evaluate such condition or take corrective action, if any. Promptly after consulting
with Engineer, Owner shall take such actions as are necessary to permit Owner to timely
obtain required permits and provide Contractor the written notice required by
Paragraph 5.06.F. If Contractor or anyone for whom Contractor is responsible created the
Hazardous Environmental Condition in question, then Owner may remove and remediate the
Hazardous Environmental Condition, and impose a set-off against payments to account for
the associated costs.
F. Contractor shall not resume Work in connection with such Hazardous Environmental
Condition or in any affected area until after Owner has obtained any required permits related
thereto, and delivered written notice to Contractor either (1) specifying that such condition
and any affected area is or has been rendered safe for the resumption of Work, or (2)
specifying any special conditions under which such Work may be resumed safely.
G. If Owner and Contractor cannot agree as to entitlement to or on the amount or extent, if any,
of any adjustment in Contract Price or Contract Times, as a result of such Work stoppage, such
special conditions under which Work is agreed to be resumed by Contractor, or any costs or
expenses incurred in response to the Hazardous Environmental Condition, then within 30
days of Owner’s written notice regarding the resumption of Work, Contractor may submit a
Change Proposal, or Owner may impose a set-off. Entitlement to any such adjustment is
subject to the provisions of Paragraphs 4.05.D, 4.05.E, 11.07, and 11.08.
H. If, after receipt of such written notice, Contractor does not agree to resume such Work based
on a reasonable belief it is unsafe, or does not agree to resume such Work under such special
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conditions, then Owner may order the portion of the Work that is in the area affected by such
condition to be deleted from the Work, following the contractual change procedures in
Article 11. Owner may have such deleted portion of the Work performed by Owner’s own
forces or others in accordance with Article 8.
I.

To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold
harmless Contractor, Subcontractors, and Engineer, and the officers, directors, members,
partners, employees, agents, consultants, and subcontractors of each and any of them, from
and against all claims, costs, losses, and damages (including but not limited to all fees and
charges of engineers, architects, attorneys, and other professionals, and all court, arbitration,
or other dispute resolution costs) arising out of or relating to a Hazardous Environmental
Condition, provided that such Hazardous Environmental Condition (1) was not shown or
indicated in the Drawings, Specifications, or other Contract Documents, identified as
Technical Data entitled to limited reliance pursuant to Paragraph 5.06.B, or identified in the
Contract Documents to be included within the scope of the Work, and (2) was not created by
Contractor or by anyone for whom Contractor is responsible. Nothing in this Paragraph 5.06.I
obligates Owner to indemnify any individual or entity from and against the consequences of
that individual’s or entity’s own negligence.

J.

To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold
harmless Owner and Engineer, and the officers, directors, members, partners, employees,
agents, consultants, and subcontractors of each and any of them, from and against all claims,
costs, losses, and damages (including but not limited to all fees and charges of engineers,
architects, attorneys, and other professionals and all court or arbitration or other dispute
resolution costs) arising out of or relating to the failure to control, contain, or remove a
Constituent of Concern brought to the Site by Contractor or by anyone for whom Contractor
is responsible, or to a Hazardous Environmental Condition created by Contractor or by anyone
for whom Contractor is responsible. Nothing in this Paragraph 5.06.J obligates Contractor to
indemnify any individual or entity from and against the consequences of that individual’s or
entity’s own negligence.

K. The provisions of Paragraphs 5.03, 5.04, and 5.05 do not apply to the presence of Constituents
of Concern or to a Hazardous Environmental Condition uncovered or revealed at the Site.
ARTICLE 6—BONDS AND INSURANCE
6.01

Performance, Payment, and Other Bonds
A. Contractor shall furnish a performance bond and a payment bond, each in an amount at least
equal to the Contract Price, as security for the faithful performance and payment of
Contractor’s obligations under the Contract. These bonds must remain in effect until one year
after the date when final payment becomes due or until completion of the correction period
specified in Paragraph 15.08, whichever is later, except as provided otherwise by Laws or
Regulations, the terms of a prescribed bond form, the Supplementary Conditions, or other
provisions of the Contract.
B. Contractor shall also furnish such other bonds (if any) as are required by the Supplementary
Conditions or other provisions of the Contract.
C. All bonds must be in the form included in the Bidding Documents or otherwise specified by
Owner prior to execution of the Contract, except as provided otherwise by Laws or
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Regulations, and must be issued and signed by a surety named in “Companies Holding
Certificates of Authority as Acceptable Sureties on Federal Bonds and as Acceptable
Reinsuring Companies” as published in Department Circular 570 (as amended and
supplemented) by the Bureau of the Fiscal Service, U.S. Department of the Treasury. A bond
signed by an agent or attorney-in-fact must be accompanied by a certified copy of that
individual’s authority to bind the surety. The evidence of authority must show that it is
effective on the date the agent or attorney-in-fact signed the accompanying bond.
D. Contractor shall obtain the required bonds from surety companies that are duly licensed or
authorized, in the state or jurisdiction in which the Project is located, to issue bonds in the
required amounts.
E. If the surety on a bond furnished by Contractor is declared bankrupt or becomes insolvent, or
the surety ceases to meet the requirements above, then Contractor shall promptly notify
Owner and Engineer in writing and shall, within 20 days after the event giving rise to such
notification, provide another bond and surety, both of which must comply with the bond and
surety requirements above.
F. If Contractor has failed to obtain a required bond, Owner may exclude the Contractor from
the Site and exercise Owner’s termination rights under Article 16.
G. Upon request to Owner from any Subcontractor, Supplier, or other person or entity claiming
to have furnished labor, services, materials, or equipment used in the performance of the
Work, Owner shall provide a copy of the payment bond to such person or entity.
H. Upon request to Contractor from any Subcontractor, Supplier, or other person or entity
claiming to have furnished labor, services, materials, or equipment used in the performance
of the Work, Contractor shall provide a copy of the payment bond to such person or entity.
6.02

Insurance—General Provisions
A. Owner and Contractor shall obtain and maintain insurance as required in this article and in
the Supplementary Conditions.
B. All insurance required by the Contract to be purchased and maintained by Owner or
Contractor shall be obtained from insurance companies that are duly licensed or authorized
in the state or jurisdiction in which the Project is located to issue insurance policies for the
required limits and coverages. Unless a different standard is indicated in the Supplementary
Conditions, all companies that provide insurance policies required under this Contract shall
have an A.M. Best rating of A-VII or better.
C. Alternative forms of insurance coverage, including but not limited to self-insurance and
“Occupational Accident and Excess Employer’s Indemnity Policies,” are not sufficient to meet
the insurance requirements of this Contract, unless expressly allowed in the Supplementary
Conditions.
D. Contractor shall deliver to Owner, with copies to each additional insured identified in the
Contract, certificates of insurance and endorsements establishing that Contractor has
obtained and is maintaining the policies and coverages required by the Contract. Upon
request by Owner or any other insured, Contractor shall also furnish other evidence of such
required insurance, including but not limited to copies of policies, documentation of
applicable self-insured retentions (if allowed) and deductibles, full disclosure of all relevant
exclusions, and evidence of insurance required to be purchased and maintained by
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Subcontractors or Suppliers. In any documentation furnished under this provision, Contractor,
Subcontractors, and Suppliers may block out (redact) (1) any confidential premium or pricing
information and (2) any wording specific to a project or jurisdiction other than those
applicable to this Contract.
E. Owner shall deliver to Contractor, with copies to each additional insured identified in the
Contract, certificates of insurance and endorsements establishing that Owner has obtained
and is maintaining the policies and coverages required of Owner by the Contract (if any). Upon
request by Contractor or any other insured, Owner shall also provide other evidence of such
required insurance (if any), including but not limited to copies of policies, documentation of
applicable self-insured retentions (if allowed) and deductibles, and full disclosure of all
relevant exclusions. In any documentation furnished under this provision, Owner may block
out (redact) (1) any confidential premium or pricing information and (2) any wording specific
to a project or jurisdiction other than those relevant to this Contract.
F. Failure of Owner or Contractor to demand such certificates or other evidence of the other
party’s full compliance with these insurance requirements, or failure of Owner or Contractor
to identify a deficiency in compliance from the evidence provided, will not be construed as a
waiver of the other party’s obligation to obtain and maintain such insurance.
G. In addition to the liability insurance required to be provided by Contractor, the Owner, at
Owner’s option, may purchase and maintain Owner’s own liability insurance. Owner’s liability
policies, if any, operate separately and independently from policies required to be provided
by Contractor, and Contractor cannot rely upon Owner’s liability policies for any of
Contractor’s obligations to the Owner, Engineer, or third parties.
H. Contractor shall require:
1. Subcontractors to purchase and maintain worker’s compensation, commercial general
liability, and other insurance that is appropriate for their participation in the Project, and
to name as additional insureds Owner and Engineer (and any other individuals or entities
identified in the Supplementary Conditions as additional insureds on Contractor’s liability
policies) on each Subcontractor’s commercial general liability insurance policy; and
2. Suppliers to purchase and maintain insurance that is appropriate for their participation in
the Project.
I.

If either party does not purchase or maintain the insurance required of such party by the
Contract, such party shall notify the other party in writing of such failure to purchase prior to
the start of the Work, or of such failure to maintain prior to any change in the required
coverage.

J.

If Contractor has failed to obtain and maintain required insurance, Contractor’s entitlement
to enter or remain at the Site will end immediately, and Owner may impose an appropriate
set-off against payment for any associated costs (including but not limited to the cost of
purchasing necessary insurance coverage), and exercise Owner’s termination rights under
Article 16.

K. Without prejudice to any other right or remedy, if a party has failed to obtain required
insurance, the other party may elect (but is in no way obligated) to obtain equivalent
insurance to protect such other party’s interests at the expense of the party who was required
to provide such coverage, and the Contract Price will be adjusted accordingly.
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L. Owner does not represent that insurance coverage and limits established in this Contract
necessarily will be adequate to protect Contractor or Contractor’s interests. Contractor is
responsible for determining whether such coverage and limits are adequate to protect its
interests, and for obtaining and maintaining any additional insurance that Contractor deems
necessary.
M. The insurance and insurance limits required herein will not be deemed as a limitation on
Contractor’s liability, or that of its Subcontractors or Suppliers, under the indemnities granted
to Owner and other individuals and entities in the Contract or otherwise.
N. All the policies of insurance required to be purchased and maintained under this Contract will
contain a provision or endorsement that the coverage afforded will not be canceled, or
renewal refused, until at least 10 days prior written notice has been given to the purchasing
policyholder. Within three days of receipt of any such written notice, the purchasing
policyholder shall provide a copy of the notice to each other insured and Engineer.
6.03

Contractor’s Insurance
A. Required Insurance: Contractor shall purchase and maintain Worker’s Compensation,
Commercial General Liability, and other insurance pursuant to the specific requirements of
the Supplementary Conditions.
B. General Provisions: The policies of insurance required by this Paragraph 6.03 as supplemented
must:
1. include at least the specific coverages required;
2. be written for not less than the limits provided, or those required by Laws or Regulations,
whichever is greater;
3. remain in effect at least until the Work is complete (as set forth in Paragraph 15.06.D),
and longer if expressly required elsewhere in this Contract, and at all times thereafter
when Contractor may be correcting, removing, or replacing defective Work as a warranty
or correction obligation, or otherwise, or returning to the Site to conduct other tasks
arising from the Contract;
4. apply with respect to the performance of the Work, whether such performance is by
Contractor, any Subcontractor or Supplier, or by anyone directly or indirectly employed
by any of them to perform any of the Work, or by anyone for whose acts any of them may
be liable; and
5. include all necessary endorsements to support the stated requirements.
C. Additional Insureds: The Contractor’s commercial general liability, automobile liability,
employer’s liability, umbrella or excess, pollution liability, and unmanned aerial vehicle
liability policies, if required by this Contract, must:
1. include and list as additional insureds Owner and Engineer, and any individuals or entities
identified as additional insureds in the Supplementary Conditions;
2. include coverage for the respective officers, directors, members, partners, employees,
and consultants of all such additional insureds;
3. afford primary coverage to these additional insureds for all claims covered thereby
(including as applicable those arising from both ongoing and completed operations);
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4. not seek contribution from insurance maintained by the additional insured; and
5. as to commercial general liability insurance, apply to additional insureds with respect to
liability caused in whole or in part by Contractor’s acts or omissions, or the acts and
omissions of those working on Contractor’s behalf, in the performance of Contractor’s
operations.
6.04

Builder’s Risk and Other Property Insurance
A. Builder’s Risk: Unless otherwise provided in the Supplementary Conditions, Contractor shall
purchase and maintain builder’s risk insurance upon the Work on a completed value basis, in
the amount of the Work’s full insurable replacement cost (subject to such deductible amounts
as may be provided in the Supplementary Conditions or required by Laws and Regulations).
The specific requirements applicable to the builder’s risk insurance are set forth in the
Supplementary Conditions.
B. Property Insurance for Facilities of Owner Where Work Will Occur: Owner is responsible for
obtaining and maintaining property insurance covering each existing structure, building, or
facility in which any part of the Work will occur, or to which any part of the Work will attach
or be adjoined. Such property insurance will be written on a special perils (all-risk) form, on a
replacement cost basis, providing coverage consistent with that required for the builder’s risk
insurance, and will be maintained until the Work is complete, as set forth in
Paragraph 15.06.D.
C. Property Insurance for Substantially Complete Facilities: Promptly after Substantial
Completion, and before actual occupancy or use of the substantially completed Work, Owner
will obtain property insurance for such substantially completed Work, and maintain such
property insurance at least until the Work is complete, as set forth in Paragraph 15.06.D. Such
property insurance will be written on a special perils (all-risk) form, on a replacement cost
basis, and provide coverage consistent with that required for the builder’s risk insurance. The
builder’s risk insurance may terminate upon written confirmation of Owner’s procurement of
such property insurance.
D. Partial Occupancy or Use by Owner: If Owner will occupy or use a portion or portions of the
Work prior to Substantial Completion of all the Work, as provided in Paragraph 15.04, then
Owner (directly, if it is the purchaser of the builder’s risk policy, or through Contractor) will
provide advance notice of such occupancy or use to the builder’s risk insurer, and obtain an
endorsement consenting to the continuation of coverage prior to commencing such partial
occupancy or use.
E. Insurance of Other Property; Additional Insurance: If the express insurance provisions of the
Contract do not require or address the insurance of a property item or interest, then the entity
or individual owning such property item will be responsible for insuring it. If Contractor elects
to obtain other special insurance to be included in or supplement the builder’s risk or property
insurance policies provided under this Paragraph 6.04, it may do so at Contractor’s expense.

6.05

Property Losses; Subrogation
A. The builder’s risk insurance policy purchased and maintained in accordance with
Paragraph 6.04 (or an installation floater policy if authorized by the Supplementary
Conditions), will contain provisions to the effect that in the event of payment of any loss or
damage the insurer will have no rights of recovery against any insureds thereunder, or against
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Engineer or its consultants, or their officers, directors, members, partners, employees, agents,
consultants, or subcontractors.
1. Owner and Contractor waive all rights against each other and the respective officers,
directors, members, partners, employees, agents, consultants, and subcontractors of
each and any of them, for all losses and damages caused by, arising out of, or resulting
from any of the perils, risks, or causes of loss covered by such policies and any other
property insurance applicable to the Work; and, in addition, waive all such rights against
Engineer, its consultants, all individuals or entities identified in the Supplementary
Conditions as builder’s risk or installation floater insureds, and the officers, directors,
members, partners, employees, agents, consultants, and subcontractors of each and any
of them, under such policies for losses and damages so caused.
2. None of the above waivers extends to the rights that any party making such waiver may
have to the proceeds of insurance held by Owner or Contractor as trustee or fiduciary, or
otherwise payable under any policy so issued.
B. Any property insurance policy maintained by Owner covering any loss, damage, or
consequential loss to Owner’s existing structures, buildings, or facilities in which any part of
the Work will occur, or to which any part of the Work will attach or adjoin; to adjacent
structures, buildings, or facilities of Owner; or to part or all of the completed or substantially
completed Work, during partial occupancy or use pursuant to Paragraph 15.04, after
Substantial Completion pursuant to Paragraph 15.03, or after final payment pursuant to
Paragraph 15.06, will contain provisions to the effect that in the event of payment of any loss
or damage the insurer will have no rights of recovery against any insureds thereunder, or
against Contractor, Subcontractors, or Engineer, or the officers, directors, members, partners,
employees, agents, consultants, or subcontractors of each and any of them, and that the
insured is allowed to waive the insurer’s rights of subrogation in a written contract executed
prior to the loss, damage, or consequential loss.
1. Owner waives all rights against Contractor, Subcontractors, and Engineer, and the
officers, directors, members, partners, employees, agents, consultants and
subcontractors of each and any of them, for all losses and damages caused by, arising out
of, or resulting from fire or any of the perils, risks, or causes of loss covered by such
policies.
C. The waivers in this Paragraph 6.05 include the waiver of rights due to business interruption,
loss of use, or other consequential loss extending beyond direct physical loss or damage to
Owner’s property or the Work caused by, arising out of, or resulting from fire or other insured
peril, risk, or cause of loss.
D. Contractor shall be responsible for assuring that each Subcontract contains provisions
whereby the Subcontractor waives all rights against Owner, Contractor, all individuals or
entities identified in the Supplementary Conditions as insureds, the Engineer and its
consultants, and the officers, directors, members, partners, employees, agents, consultants,
and subcontractors of each and any of them, for all losses and damages caused by, arising out
of, relating to, or resulting from fire or other peril, risk, or cause of loss covered by builder’s
risk insurance, installation floater, and any other property insurance applicable to the Work.
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6.06

Receipt and Application of Property Insurance Proceeds
A. Any insured loss under the builder’s risk and other policies of property insurance required by
Paragraph 6.04 will be adjusted and settled with the named insured that purchased the policy.
Such named insured shall act as fiduciary for the other insureds, and give notice to such other
insureds that adjustment and settlement of a claim is in progress. Any other insured may state
its position regarding a claim for insured loss in writing within 15 days after notice of such
claim.
B. Proceeds for such insured losses may be made payable by the insurer either jointly to multiple
insureds, or to the named insured that purchased the policy in its own right and as fiduciary
for other insureds, subject to the requirements of any applicable mortgage clause. A named
insured receiving insurance proceeds under the builder’s risk and other policies of insurance
required by Paragraph 6.04 shall maintain such proceeds in a segregated account, and
distribute such proceeds in accordance with such agreement as the parties in interest may
reach, or as otherwise required under the dispute resolution provisions of this Contract or
applicable Laws and Regulations.
C. If no other special agreement is reached, Contractor shall repair or replace the damaged
Work, using allocated insurance proceeds.

ARTICLE 7—CONTRACTOR’S RESPONSIBILITIES
7.01

Contractor’s Means and Methods of Construction
A. Contractor shall be solely responsible for the means, methods, techniques, sequences, and
procedures of construction.
B. If the Contract Documents note, or Contractor determines, that professional engineering or
other design services are needed to carry out Contractor’s responsibilities for construction
means, methods, techniques, sequences, and procedures, or for Site safety, then Contractor
shall cause such services to be provided by a properly licensed design professional, at
Contractor’s expense. Such services are not Owner-delegated professional design services
under this Contract, and neither Owner nor Engineer has any responsibility with respect to
(1) Contractor’s determination of the need for such services, (2) the qualifications or licensing
of the design professionals retained or employed by Contractor, (3) the performance of such
services, or (4) any errors, omissions, or defects in such services.

7.02

Supervision and Superintendence
A. Contractor shall supervise, inspect, and direct the Work competently and efficiently, devoting
such attention thereto and applying such skills and expertise as may be necessary to perform
the Work in accordance with the Contract Documents.
B. At all times during the progress of the Work, Contractor shall assign a competent resident
superintendent who will not be replaced without written notice to Owner and Engineer
except under extraordinary circumstances.

7.03

Labor; Working Hours
A. Contractor shall provide competent, suitably qualified personnel to survey and lay out the
Work and perform construction as required by the Contract Documents. Contractor shall
maintain good discipline and order at the Site.
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B. Contractor shall be fully responsible to Owner and Engineer for all acts and omissions of
Contractor’s employees; of Suppliers and Subcontractors, and their employees; and of any
other individuals or entities performing or furnishing any of the Work, just as Contractor is
responsible for Contractor’s own acts and omissions.
C. Except as otherwise required for the safety or protection of persons or the Work or property
at the Site or adjacent thereto, and except as otherwise stated in the Contract Documents, all
Work at the Site will be performed during regular working hours, Monday through Friday.
Contractor will not perform Work on a Saturday, Sunday, or any legal holiday. Contractor may
perform Work outside regular working hours or on Saturdays, Sundays, or legal holidays only
with Owner’s written consent, which will not be unreasonably withheld.
7.04

Services, Materials, and Equipment
A. Unless otherwise specified in the Contract Documents, Contractor shall provide and assume
full responsibility for all services, materials, equipment, labor, transportation, construction
equipment and machinery, tools, appliances, fuel, power, light, heat, telephone, water,
sanitary facilities, temporary facilities, and all other facilities and incidentals necessary for the
performance, testing, start up, and completion of the Work, whether or not such items are
specifically called for in the Contract Documents.
B. All materials and equipment incorporated into the Work must be new and of good quality,
except as otherwise provided in the Contract Documents. All special warranties and
guarantees required by the Specifications will expressly run to the benefit of Owner. If
required by Engineer, Contractor shall furnish satisfactory evidence (including reports of
required tests) as to the source, kind, and quality of materials and equipment.
C. All materials and equipment must be stored, applied, installed, connected, erected,
protected, used, cleaned, and conditioned in accordance with instructions of the applicable
Supplier, except as otherwise may be provided in the Contract Documents.

7.05

“Or Equals”
A. Contractor’s Request; Governing Criteria: Whenever an item of equipment or material is
specified or described in the Contract Documents by using the names of one or more
proprietary items or specific Suppliers, the Contract Price has been based upon Contractor
furnishing such item as specified. The specification or description of such an item is intended
to establish the type, function, appearance, and quality required. Unless the specification or
description contains or is followed by words reading that no like, equivalent, or “or equal”
item is permitted, Contractor may request that Engineer authorize the use of other items of
equipment or material, or items from other proposed Suppliers, under the circumstances
described below.
1. If Engineer in its sole discretion determines that an item of equipment or material
proposed by Contractor is functionally equal to that named and sufficiently similar so that
no change in related Work will be required, Engineer will deem it an “or equal” item. For
the purposes of this paragraph, a proposed item of equipment or material will be
considered functionally equal to an item so named if:
a. in the exercise of reasonable judgment Engineer determines that the proposed item:
1) is at least equal in materials of construction, quality, durability, appearance,
strength, and design characteristics;
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2) will reliably perform at least equally well the function and achieve the results
imposed by the design concept of the completed Project as a functioning whole;
3) has a proven record of performance and availability of responsive service; and
4) is not objectionable to Owner.
b. Contractor certifies that, if the proposed item is approved and incorporated into the
Work:
1) there will be no increase in cost to the Owner or increase in Contract Times; and
2) the item will conform substantially to the detailed requirements of the item
named in the Contract Documents.
B. Contractor’s Expense: Contractor shall provide all data in support of any proposed “or equal”
item at Contractor’s expense.
C. Engineer’s Evaluation and Determination: Engineer will be allowed a reasonable time to
evaluate each “or-equal” request. Engineer may require Contractor to furnish additional data
about the proposed “or-equal” item. Engineer will be the sole judge of acceptability. No “orequal” item will be ordered, furnished, installed, or utilized until Engineer’s review is complete
and Engineer determines that the proposed item is an “or-equal,” which will be evidenced by
an approved Shop Drawing or other written communication. Engineer will advise Contractor
in writing of any negative determination.
D. Effect of Engineer’s Determination: Neither approval nor denial of an “or-equal” request will
result in any change in Contract Price. The Engineer’s denial of an “or-equal” request will be
final and binding, and may not be reversed through an appeal under any provision of the
Contract.
E. Treatment as a Substitution Request: If Engineer determines that an item of equipment or
material proposed by Contractor does not qualify as an “or-equal” item, Contractor may
request that Engineer consider the item a proposed substitute pursuant to Paragraph 7.06.
7.06

Substitutes
A. Contractor’s Request; Governing Criteria: Unless the specification or description of an item of
equipment or material required to be furnished under the Contract Documents contains or is
followed by words reading that no substitution is permitted, Contractor may request that
Engineer authorize the use of other items of equipment or material under the circumstances
described below. To the extent possible such requests must be made before commencement
of related construction at the Site.
1. Contractor shall submit sufficient information as provided below to allow Engineer to
determine if the item of material or equipment proposed is functionally equivalent to that
named and an acceptable substitute therefor. Engineer will not accept requests for
review of proposed substitute items of equipment or material from anyone other than
Contractor.
2. The requirements for review by Engineer will be as set forth in Paragraph 7.06.B, as
supplemented by the Specifications, and as Engineer may decide is appropriate under the
circumstances.
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3. Contractor shall make written application to Engineer for review of a proposed substitute
item of equipment or material that Contractor seeks to furnish or use. The application:
a. will certify that the proposed substitute item will:
1) perform adequately the functions and achieve the results called for by the
general design;
2) be similar in substance to the item specified; and
3) be suited to the same use as the item specified.
b. will state:
1) the extent, if any, to which the use of the proposed substitute item will
necessitate a change in Contract Times;
2) whether use of the proposed substitute item in the Work will require a change in
any of the Contract Documents (or in the provisions of any other direct contract
with Owner for other work on the Project) to adapt the design to the proposed
substitute item; and
3) whether incorporation or use of the proposed substitute item in connection with
the Work is subject to payment of any license fee or royalty.
c. will identify:
1) all variations of the proposed substitute item from the item specified; and
2) available engineering, sales, maintenance, repair, and replacement services.
d. will contain an itemized estimate of all costs or credits that will result directly or
indirectly from use of such substitute item, including but not limited to changes in
Contract Price, shared savings, costs of redesign, and claims of other contractors
affected by any resulting change.
B. Engineer’s Evaluation and Determination: Engineer will be allowed a reasonable time to
evaluate each substitute request, and to obtain comments and direction from Owner.
Engineer may require Contractor to furnish additional data about the proposed substitute
item. Engineer will be the sole judge of acceptability. No substitute will be ordered, furnished,
installed, or utilized until Engineer’s review is complete and Engineer determines that the
proposed item is an acceptable substitute. Engineer’s determination will be evidenced by a
Field Order or a proposed Change Order accounting for the substitution itself and all related
impacts, including changes in Contract Price or Contract Times. Engineer will advise
Contractor in writing of any negative determination.
C. Special Guarantee: Owner may require Contractor to furnish at Contractor’s expense a special
performance guarantee or other surety with respect to any substitute.
D. Reimbursement of Engineer’s Cost: Engineer will record Engineer’s costs in evaluating a
substitute proposed or submitted by Contractor. Whether or not Engineer approves a
substitute so proposed or submitted by Contractor, Contractor shall reimburse Owner for the
reasonable charges of Engineer for evaluating each such proposed substitute. Contractor shall
also reimburse Owner for the reasonable charges of Engineer for making changes in the
Contract Documents (or in the provisions of any other direct contract with Owner) resulting
from the acceptance of each proposed substitute.
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E. Contractor’s Expense: Contractor shall provide all data in support of any proposed substitute
at Contractor’s expense.
F. Effect of Engineer’s Determination: If Engineer approves the substitution request, Contractor
shall execute the proposed Change Order and proceed with the substitution. The Engineer’s
denial of a substitution request will be final and binding, and may not be reversed through an
appeal under any provision of the Contract. Contractor may challenge the scope of
reimbursement costs imposed under Paragraph 7.06.D, by timely submittal of a Change
Proposal.
7.07

Concerning Subcontractors and Suppliers
A. Contractor may retain Subcontractors and Suppliers for the performance of parts of the Work.
Such Subcontractors and Suppliers must be acceptable to Owner. The Contractor’s retention
of a Subcontractor or Supplier for the performance of parts of the Work will not relieve
Contractor’s obligation to Owner to perform and complete the Work in accordance with the
Contract Documents.
B. Contractor shall retain specific Subcontractors and Suppliers for the performance of
designated parts of the Work if required by the Contract to do so.
C. Subsequent to the submittal of Contractor’s Bid or final negotiation of the terms of the
Contract, Owner may not require Contractor to retain any Subcontractor or Supplier to furnish
or perform any of the Work against which Contractor has reasonable objection.
D. Prior to entry into any binding subcontract or purchase order, Contractor shall submit to
Owner the identity of the proposed Subcontractor or Supplier (unless Owner has already
deemed such proposed Subcontractor or Supplier acceptable during the bidding process or
otherwise). Such proposed Subcontractor or Supplier shall be deemed acceptable to Owner
unless Owner raises a substantive, reasonable objection within 5 days.
E. Owner may require the replacement of any Subcontractor or Supplier. Owner also may
require Contractor to retain specific replacements; provided, however, that Owner may not
require a replacement to which Contractor has a reasonable objection. If Contractor has
submitted the identity of certain Subcontractors or Suppliers for acceptance by Owner, and
Owner has accepted it (either in writing or by failing to make written objection thereto), then
Owner may subsequently revoke the acceptance of any such Subcontractor or Supplier so
identified solely on the basis of substantive, reasonable objection after due investigation.
Contractor shall submit an acceptable replacement for the rejected Subcontractor or
Supplier.
F. If Owner requires the replacement of any Subcontractor or Supplier retained by Contractor
to perform any part of the Work, then Contractor shall be entitled to an adjustment in
Contract Price or Contract Times, with respect to the replacement; and Contractor shall
initiate a Change Proposal for such adjustment within 30 days of Owner’s requirement of
replacement.
G. No acceptance by Owner of any such Subcontractor or Supplier, whether initially or as a
replacement, will constitute a waiver of the right of Owner to the completion of the Work in
accordance with the Contract Documents.
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H. On a monthly basis, Contractor shall submit to Engineer a complete list of all Subcontractors
and Suppliers having a direct contract with Contractor, and of all other Subcontractors and
Suppliers known to Contractor at the time of submittal.
I.

Contractor shall be solely responsible for scheduling and coordinating the work of
Subcontractors and Suppliers.

J.

The divisions and sections of the Specifications and the identifications of any Drawings do not
control Contractor in dividing the Work among Subcontractors or Suppliers, or in delineating
the Work to be performed by any specific trade.

K. All Work performed for Contractor by a Subcontractor or Supplier must be pursuant to an
appropriate contractual agreement that specifically binds the Subcontractor or Supplier to
the applicable terms and conditions of the Contract for the benefit of Owner and Engineer.
L. Owner may furnish to any Subcontractor or Supplier, to the extent practicable, information
about amounts paid to Contractor for Work performed for Contractor by the Subcontractor
or Supplier.
M. Contractor shall restrict all Subcontractors and Suppliers from communicating with Engineer
or Owner, except through Contractor or in case of an emergency, or as otherwise expressly
allowed in this Contract.
7.08

Patent Fees and Royalties
A. Contractor shall pay all license fees and royalties and assume all costs incident to the use in
the performance of the Work or the incorporation in the Work of any invention, design,
process, product, or device which is the subject of patent rights or copyrights held by others.
If an invention, design, process, product, or device is specified in the Contract Documents for
use in the performance of the Work and if, to the actual knowledge of Owner or Engineer, its
use is subject to patent rights or copyrights calling for the payment of any license fee or
royalty to others, the existence of such rights will be disclosed in the Contract Documents.
B. To the fullest extent permitted by Laws and Regulations, Owner shall indemnify and hold
harmless Contractor, and its officers, directors, members, partners, employees, agents,
consultants, and subcontractors, from and against all claims, costs, losses, and damages
(including but not limited to all fees and charges of engineers, architects, attorneys, and other
professionals, and all court or arbitration or other dispute resolution costs) arising out of or
relating to any infringement of patent rights or copyrights incident to the use in the
performance of the Work or resulting from the incorporation in the Work of any invention,
design, process, product, or device specified in the Contract Documents, but not identified as
being subject to payment of any license fee or royalty to others required by patent rights or
copyrights.
C. To the fullest extent permitted by Laws and Regulations, Contractor shall indemnify and hold
harmless Owner and Engineer, and the officers, directors, members, partners, employees,
agents, consultants and subcontractors of each and any of them, from and against all claims,
costs, losses, and damages (including but not limited to all fees and charges of engineers,
architects, attorneys, and other professionals and all court or arbitration or other dispute
resolution costs) arising out of or relating to any infringement of patent rights or copyrights
incident to the use in the performance of the Work or resulting from the incorporation in the
Work of any invention, design, process, product, or device not specified in the Contract
Documents.
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7.09

Permits
A. Unless otherwise provided in the Contract Documents, Contractor shall obtain and pay for all
construction permits, licenses, and certificates of occupancy. Owner shall assist Contractor,
when necessary, in obtaining such permits and licenses. Contractor shall pay all governmental
charges and inspection fees necessary for the prosecution of the Work which are applicable
at the time of the submission of Contractor’s Bid (or when Contractor became bound under a
negotiated contract). Owner shall pay all charges of utility owners for connections for
providing permanent service to the Work.

7.10

Taxes
A. Contractor shall pay all sales, consumer, use, and other similar taxes required to be paid by
Contractor in accordance with the Laws and Regulations of the place of the Project which are
applicable during the performance of the Work.

7.11

Laws and Regulations
A. Contractor shall give all notices required by and shall comply with all Laws and Regulations
applicable to the performance of the Work. Neither Owner nor Engineer shall be responsible
for monitoring Contractor’s compliance with any Laws or Regulations.
B. If Contractor performs any Work or takes any other action knowing or having reason to know
that it is contrary to Laws or Regulations, Contractor shall bear all resulting costs and losses,
and shall indemnify and hold harmless Owner and Engineer, and the officers, directors,
members, partners, employees, agents, consultants, and subcontractors of each and any of
them, from and against all claims, costs, losses, and damages (including but not limited to all
fees and charges of engineers, architects, attorneys, and other professionals and all court or
arbitration or other dispute resolution costs) arising out of or relating to such Work or other
action. It is not Contractor’s responsibility to make certain that the Work described in the
Contract Documents is in accordance with Laws and Regulations, but this does not relieve
Contractor of its obligations under Paragraph 3.03.
C. Owner or Contractor may give written notice to the other party of any changes after the
submission of Contractor’s Bid (or after the date when Contractor became bound under a
negotiated contract) in Laws or Regulations having an effect on the cost or time of
performance of the Work, including but not limited to changes in Laws or Regulations having
an effect on procuring permits and on sales, use, value-added, consumption, and other similar
taxes. If Owner and Contractor are unable to agree on entitlement to or on the amount or
extent, if any, of any adjustment in Contract Price or Contract Times resulting from such
changes, then within 30 days of such written notice Contractor may submit a Change
Proposal, or Owner may initiate a Claim.

7.12

Record Documents
A. Contractor shall maintain in a safe place at the Site one printed record copy of all Drawings,
Specifications, Addenda, Change Orders, Work Change Directives, Field Orders, written
interpretations and clarifications, and approved Shop Drawings. Contractor shall keep such
record documents in good order and annotate them to show changes made during
construction. These record documents, together with all approved Samples, will be available
to Engineer for reference. Upon completion of the Work, Contractor shall deliver these record
documents to Engineer.
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7.13

Safety and Protection
A. Contractor shall be solely responsible for initiating, maintaining, and supervising all safety
precautions and programs in connection with the Work. Such responsibility does not relieve
Subcontractors of their responsibility for the safety of persons or property in the performance
of their work, nor for compliance with applicable safety Laws and Regulations.
B. Contractor shall designate a qualified and experienced safety representative whose duties
and responsibilities are the prevention of Work-related accidents and the maintenance and
supervision of safety precautions and programs.
C. Contractor shall take all necessary precautions for the safety of, and shall provide the
necessary protection to prevent damage, injury, or loss to:
1. all persons on the Site or who may be affected by the Work;
2. all the Work and materials and equipment to be incorporated therein, whether in storage
on or off the Site; and
3. other property at the Site or adjacent thereto, including trees, shrubs, lawns, walks,
pavements, roadways, structures, other work in progress, utilities, and Underground
Facilities not designated for removal, relocation, or replacement in the course of
construction.
D. All damage, injury, or loss to any property referred to in Paragraph 7.13.C.2 or 7.13.C.3
caused, directly or indirectly, in whole or in part, by Contractor, any Subcontractor, Supplier,
or any other individual or entity directly or indirectly employed by any of them to perform
any of the Work, or anyone for whose acts any of them may be liable, shall be remedied by
Contractor at its expense (except damage or loss attributable to the fault of Drawings or
Specifications or to the acts or omissions of Owner or Engineer or anyone employed by any
of them, or anyone for whose acts any of them may be liable, and not attributable, directly or
indirectly, in whole or in part, to the fault or negligence of Contractor or any Subcontractor,
Supplier, or other individual or entity directly or indirectly employed by any of them).
E. Contractor shall comply with all applicable Laws and Regulations relating to the safety of
persons or property, or to the protection of persons or property from damage, injury, or loss;
and shall erect and maintain all necessary safeguards for such safety and protection.
F. Contractor shall notify Owner; the owners of adjacent property; the owners of Underground
Facilities and other utilities (if the identity of such owners is known to Contractor); and other
contractors and utility owners performing work at or adjacent to the Site, in writing, when
Contractor knows that prosecution of the Work may affect them, and shall cooperate with
them in the protection, removal, relocation, and replacement of their property or work in
progress.
G. Contractor shall comply with the applicable requirements of Owner’s safety programs, if any.
Any Owner’s safety programs that are applicable to the Work are identified or included in the
Supplementary Conditions or Specifications.
H. Contractor shall inform Owner and Engineer of the specific requirements of Contractor’s
safety program with which Owner’s and Engineer’s employees and representatives must
comply while at the Site.
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7.14

I.

Contractor’s duties and responsibilities for safety and protection will continue until all the
Work is completed, Engineer has issued a written notice to Owner and Contractor in
accordance with Paragraph 15.06.C that the Work is acceptable, and Contractor has left the
Site (except as otherwise expressly provided in connection with Substantial Completion).

J.

Contractor’s duties and responsibilities for safety and protection will resume whenever
Contractor or any Subcontractor or Supplier returns to the Site to fulfill warranty or correction
obligations, or to conduct other tasks arising from the Contract Documents.

Hazard Communication Programs
A. Contractor shall be responsible for coordinating any exchange of safety data sheets (formerly
known as material safety data sheets) or other hazard communication information required
to be made available to or exchanged between or among employers at the Site in accordance
with Laws or Regulations.

7.15

Emergencies
A. In emergencies affecting the safety or protection of persons or the Work or property at the
Site or adjacent thereto, Contractor is obligated to act to prevent damage, injury, or loss.
Contractor shall give Engineer prompt written notice if Contractor believes that any significant
changes in the Work or variations from the Contract Documents have been caused by an
emergency, or are required as a result of Contractor’s response to an emergency. If Engineer
determines that a change in the Contract Documents is required because of an emergency or
Contractor’s response, a Work Change Directive or Change Order will be issued.

7.16

Submittals
A. Shop Drawing and Sample Requirements
1. Before submitting a Shop Drawing or Sample, Contractor shall:
a. review and coordinate the Shop Drawing or Sample with other Shop Drawings and
Samples and with the requirements of the Work and the Contract Documents;
b. determine and verify:
1) all field measurements, quantities, dimensions, specified performance and design
criteria, installation requirements, materials, catalog numbers, and similar
information with respect to the Submittal;
2) the suitability of all materials and equipment offered with respect to the indicated
application, fabrication, shipping, handling, storage, assembly, and installation
pertaining to the performance of the Work; and
3) all information relative to Contractor’s responsibilities for means, methods,
techniques, sequences, and procedures of construction, and safety precautions
and programs incident thereto;
c. confirm that the Submittal is complete with respect to all related data included in the
Submittal.
2. Each Shop Drawing or Sample must bear a stamp or specific written certification that
Contractor has satisfied Contractor’s obligations under the Contract Documents with
respect to Contractor’s review of that Submittal, and that Contractor approves the
Submittal.
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3. With each Shop Drawing or Sample, Contractor shall give Engineer specific written notice
of any variations that the Submittal may have from the requirements of the Contract
Documents. This notice must be set forth in a written communication separate from the
Submittal; and, in addition, in the case of a Shop Drawing by a specific notation made on
the Shop Drawing itself.
B. Submittal Procedures for Shop Drawings and Samples: Contractor shall label and submit Shop
Drawings and Samples to Engineer for review and approval in accordance with the accepted
Schedule of Submittals.
1. Shop Drawings
a. Contractor shall submit the number of copies required in the Specifications.
b. Data shown on the Shop Drawings must be complete with respect to quantities,
dimensions, specified performance and design criteria, materials, and similar data to
show Engineer the services, materials, and equipment Contractor proposes to
provide, and to enable Engineer to review the information for the limited purposes
required by Paragraph 7.16.C.
2. Samples
a. Contractor shall submit the number of Samples required in the Specifications.
b. Contractor shall clearly identify each Sample as to material, Supplier, pertinent data
such as catalog numbers, the use for which intended and other data as Engineer may
require to enable Engineer to review the Submittal for the limited purposes required
by Paragraph 7.16.C.
3. Where a Shop Drawing or Sample is required by the Contract Documents or the Schedule
of Submittals, any related Work performed prior to Engineer’s review and approval of the
pertinent submittal will be at the sole expense and responsibility of Contractor.
C. Engineer’s Review of Shop Drawings and Samples
1. Engineer will provide timely review of Shop Drawings and Samples in accordance with the
accepted Schedule of Submittals. Engineer’s review and approval will be only to
determine if the items covered by the Submittals will, after installation or incorporation
in the Work, comply with the requirements of the Contract Documents, and be
compatible with the design concept of the completed Project as a functioning whole as
indicated by the Contract Documents.
2. Engineer’s review and approval will not extend to means, methods, techniques,
sequences, or procedures of construction, or to safety precautions or programs incident
thereto.
3. Engineer’s review and approval of a separate item as such will not indicate approval of
the assembly in which the item functions.
4. Engineer’s review and approval of a Shop Drawing or Sample will not relieve Contractor
from responsibility for any variation from the requirements of the Contract Documents
unless Contractor has complied with the requirements of Paragraph 7.16.A.3 and
Engineer has given written approval of each such variation by specific written notation
thereof incorporated in or accompanying the Shop Drawing or Sample. Engineer will
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document any such approved variation from the requirements of the Contract
Documents in a Field Order or other appropriate Contract modification.
5. Engineer’s review and approval of a Shop Drawing or Sample will not relieve Contractor
from responsibility for complying with the requirements of Paragraphs 7.16.A and B.
6. Engineer’s review and approval of a Shop Drawing or Sample, or of a variation from the
requirements of the Contract Documents, will not, under any circumstances, change the
Contract Times or Contract Price, unless such changes are included in a Change Order.
7. Neither Engineer’s receipt, review, acceptance, or approval of a Shop Drawing or Sample
will result in such item becoming a Contract Document.
8. Contractor shall perform the Work in compliance with the requirements and
commitments set forth in approved Shop Drawings and Samples, subject to the provisions
of Paragraph 7.16.C.4.
D. Resubmittal Procedures for Shop Drawings and Samples
1. Contractor shall make corrections required by Engineer and shall return the required
number of corrected copies of Shop Drawings and submit, as required, new Samples for
review and approval. Contractor shall direct specific attention in writing to revisions other
than the corrections called for by Engineer on previous Submittals.
2. Contractor shall furnish required Shop Drawing and Sample submittals with sufficient
information and accuracy to obtain required approval of an item with no more than two
resubmittals. Engineer will record Engineer’s time for reviewing a third or subsequent
resubmittal of a Shop Drawing or Sample, and Contractor shall be responsible for
Engineer’s charges to Owner for such time. Owner may impose a set-off against payments
due Contractor to secure reimbursement for such charges.
3. If Contractor requests a change of a previously approved Shop Drawing or Sample,
Contractor shall be responsible for Engineer’s charges to Owner for its review time, and
Owner may impose a set-off against payments due Contractor to secure reimbursement
for such charges, unless the need for such change is beyond the control of Contractor.
E. Submittals Other than Shop Drawings, Samples, and Owner-Delegated Designs
1. The following provisions apply to all Submittals other than Shop Drawings, Samples, and
Owner-delegated designs:
a. Contractor shall submit all such Submittals to the Engineer in accordance with the
Schedule of Submittals and pursuant to the applicable terms of the Contract
Documents.
b. Engineer will provide timely review of all such Submittals in accordance with the
Schedule of Submittals and return such Submittals with a notation of either Accepted
or Not Accepted. Any such Submittal that is not returned within the time established
in the Schedule of Submittals will be deemed accepted.
c. Engineer’s review will be only to determine if the Submittal is acceptable under the
requirements of the Contract Documents as to general form and content of the
Submittal.
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d. If any such Submittal is not accepted, Contractor shall confer with Engineer regarding
the reason for the non-acceptance, and resubmit an acceptable document.
2. Procedures for the submittal and acceptance of the Progress Schedule, the Schedule of
Submittals, and the Schedule of Values are set forth in Paragraphs 2.03. 2.04, and 2.05.
F. Owner-delegated Designs: Submittals pursuant to Owner-delegated designs are governed by
the provisions of Paragraph 7.19.
7.17

Contractor’s General Warranty and Guarantee
A. Contractor warrants and guarantees to Owner that all Work will be in accordance with the
Contract Documents and will not be defective. Engineer is entitled to rely on Contractor’s
warranty and guarantee.
B. Owner’s rights under this warranty and guarantee are in addition to, and are not limited by,
Owner’s rights under the correction period provisions of Paragraph 15.08. The time in which
Owner may enforce its warranty and guarantee rights under this Paragraph 7.17 is limited
only by applicable Laws and Regulations restricting actions to enforce such rights; provided,
however, that after the end of the correction period under Paragraph 15.08:
1. Owner shall give Contractor written notice of any defective Work within 60 days of the
discovery that such Work is defective; and
2. Such notice will be deemed the start of an event giving rise to a Claim under
Paragraph 12.01.B, such that any related Claim must be brought within 30 days of the
notice.
C. Contractor’s warranty and guarantee hereunder excludes defects or damage caused by:
1. abuse, or improper modification, maintenance, or operation, by persons other than
Contractor, Subcontractors, Suppliers, or any other individual or entity for whom
Contractor is responsible; or
2. normal wear and tear under normal usage.
D. Contractor’s obligation to perform and complete the Work in accordance with the Contract
Documents is absolute. None of the following will constitute an acceptance of Work that is
not in accordance with the Contract Documents, a release of Contractor’s obligation to
perform the Work in accordance with the Contract Documents, or a release of Owner’s
warranty and guarantee rights under this Paragraph 7.17:
1. Observations by Engineer;
2. Recommendation by Engineer or payment by Owner of any progress or final payment;
3. The issuance of a certificate of Substantial Completion by Engineer or any payment
related thereto by Owner;
4. Use or occupancy of the Work or any part thereof by Owner;
5. Any review and approval of a Shop Drawing or Sample submittal;
6. The issuance of a notice of acceptability by Engineer;
7. The end of the correction period established in Paragraph 15.08;
8. Any inspection, test, or approval by others; or
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9. Any correction of defective Work by Owner.
E. If the Contract requires the Contractor to accept the assignment of a contract entered into by
Owner, then the specific warranties, guarantees, and correction obligations contained in the
assigned contract will govern with respect to Contractor’s performance obligations to Owner
for the Work described in the assigned contract.
7.18

Indemnification
A. To the fullest extent permitted by Laws and Regulations, and in addition to any other
obligations of Contractor under the Contract or otherwise, Contractor shall indemnify and
hold harmless Owner and Engineer, and the officers, directors, members, partners,
employees, agents, consultants and subcontractors of each and any of them, from losses,
damages, costs, and judgments (including but not limited to all fees and charges of engineers,
architects, attorneys, and other professionals, and all court or arbitration or other dispute
resolution costs) arising from third-party claims or actions relating to or resulting from the
performance or furnishing of the Work, provided that any such claim, action, loss, cost,
judgment or damage is attributable to bodily injury, sickness, disease, or death, or to damage
to or destruction of tangible property (other than the Work itself), including the loss of use
resulting therefrom, but only to the extent caused by any negligent act or omission of
Contractor, any Subcontractor, any Supplier, or any individual or entity directly or indirectly
employed by any of them to perform any of the Work, or anyone for whose acts any of them
may be liable.
B. In any and all claims against Owner or Engineer, or any of their officers, directors, members,
partners, employees, agents, consultants, or subcontractors, by any employee (or the survivor
or personal representative of such employee) of Contractor, any Subcontractor, any Supplier,
or any individual or entity directly or indirectly employed by any of them to perform any of
the Work, or anyone for whose acts any of them may be liable, the indemnification obligation
under Paragraph 7.18.A will not be limited in any way by any limitation on the amount or type
of damages, compensation, or benefits payable by or for Contractor or any such
Subcontractor, Supplier, or other individual or entity under workers’ compensation acts,
disability benefit acts, or other employee benefit acts.

7.19

Delegation of Professional Design Services
A. Owner may require Contractor to provide professional design services for a portion of the
Work by express delegation in the Contract Documents. Such delegation will specify the
performance and design criteria that such services must satisfy, and the Submittals that
Contractor must furnish to Engineer with respect to the Owner-delegated design.
B. Contractor shall cause such Owner-delegated professional design services to be provided
pursuant to the professional standard of care by a properly licensed design professional,
whose signature and seal must appear on all drawings, calculations, specifications,
certifications, and Submittals prepared by such design professional. Such design professional
must issue all certifications of design required by Laws and Regulations.
C. If a Shop Drawing or other Submittal related to the Owner-delegated design is prepared by
Contractor, a Subcontractor, or others for submittal to Engineer, then such Shop Drawing or
other Submittal must bear the written approval of Contractor’s design professional when
submitted by Contractor to Engineer.
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D. Owner and Engineer shall be entitled to rely upon the adequacy, accuracy, and completeness
of the services, certifications, and approvals performed or provided by the design
professionals retained or employed by Contractor under an Owner-delegated design, subject
to the professional standard of care and the performance and design criteria stated in the
Contract Documents.
E. Pursuant to this Paragraph 7.19, Engineer’s review, approval, and other determinations
regarding design drawings, calculations, specifications, certifications, and other Submittals
furnished by Contractor pursuant to an Owner-delegated design will be only for the following
limited purposes:
1. Checking for conformance with the requirements of this Paragraph 7.19;
2. Confirming that Contractor (through its design professionals) has used the performance
and design criteria specified in the Contract Documents; and
3. Establishing that the design furnished by Contractor is consistent with the design concept
expressed in the Contract Documents.
F. Contractor shall not be responsible for the adequacy of performance or design criteria
specified by Owner or Engineer.
G. Contractor is not required to provide professional services in violation of applicable Laws and
Regulations.
ARTICLE 8—OTHER WORK AT THE SITE
8.01

Other Work
A. In addition to and apart from the Work under the Contract Documents, the Owner may
perform other work at or adjacent to the Site. Such other work may be performed by Owner’s
employees, or through contracts between the Owner and third parties. Owner may also
arrange to have third-party utility owners perform work on their utilities and facilities at or
adjacent to the Site.
B. If Owner performs other work at or adjacent to the Site with Owner’s employees, or through
contracts for such other work, then Owner shall give Contractor written notice thereof prior
to starting any such other work. If Owner has advance information regarding the start of any
third-party utility work that Owner has arranged to take place at or adjacent to the Site,
Owner shall provide such information to Contractor.
C. Contractor shall afford proper and safe access to the Site to each contractor that performs
such other work, each utility owner performing other work, and Owner, if Owner is
performing other work with Owner’s employees, and provide a reasonable opportunity for
the introduction and storage of materials and equipment and the execution of such other
work.
D. Contractor shall do all cutting, fitting, and patching of the Work that may be required to
properly connect or otherwise make its several parts come together and properly integrate
with such other work. Contractor shall not endanger any work of others by cutting,
excavating, or otherwise altering such work; provided, however, that Contractor may cut or
alter others' work with the written consent of Engineer and the others whose work will be
affected.
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E. If the proper execution or results of any part of Contractor’s Work depends upon work
performed by others, Contractor shall inspect such other work and promptly report to
Engineer in writing any delays, defects, or deficiencies in such other work that render it
unavailable or unsuitable for the proper execution and results of Contractor’s Work.
Contractor’s failure to so report will constitute an acceptance of such other work as fit and
proper for integration with Contractor’s Work except for latent defects and deficiencies in
such other work.
F. The provisions of this article are not applicable to work that is performed by third-party
utilities or other third-party entities without a contract with Owner, or that is performed
without having been arranged by Owner. If such work occurs, then any related delay,
disruption, or interference incurred by Contractor is governed by the provisions of
Paragraph 4.05.C.3.
8.02

Coordination
A. If Owner intends to contract with others for the performance of other work at or adjacent to
the Site, to perform other work at or adjacent to the Site with Owner’s employees, or to
arrange to have utility owners perform work at or adjacent to the Site, the following will be
set forth in the Supplementary Conditions or provided to Contractor prior to the start of any
such other work:
1. The identity of the individual or entity that will have authority and responsibility for
coordination of the activities among the various contractors;
2. An itemization of the specific matters to be covered by such authority and responsibility;
and
3. The extent of such authority and responsibilities.
B. Unless otherwise provided in the Supplementary Conditions, Owner shall have sole authority
and responsibility for such coordination.

8.03

Legal Relationships
A. If, in the course of performing other work for Owner at or adjacent to the Site, the Owner’s
employees, any other contractor working for Owner, or any utility owner that Owner has
arranged to perform work, causes damage to the Work or to the property of Contractor or its
Subcontractors, or delays, disrupts, interferes with, or increases the scope or cost of the
performance of the Work, through actions or inaction, then Contractor shall be entitled to an
equitable adjustment in the Contract Price or the Contract Times. Contractor must submit any
Change Proposal seeking an equitable adjustment in the Contract Price or the Contract Times
under this paragraph within 30 days of the damaging, delaying, disrupting, or interfering
event. The entitlement to, and extent of, any such equitable adjustment will take into account
information (if any) regarding such other work that was provided to Contractor in the Contract
Documents prior to the submittal of the Bid or the final negotiation of the terms of the
Contract, and any remedies available to Contractor under Laws or Regulations concerning
utility action or inaction. When applicable, any such equitable adjustment in Contract Price
will be conditioned on Contractor assigning to Owner all Contractor’s rights against such other
contractor or utility owner with respect to the damage, delay, disruption, or interference that
is the subject of the adjustment. Contractor’s entitlement to an adjustment of the Contract
Times or Contract Price is subject to the provisions of Paragraphs 4.05.D and 4.05.E.
EJCDC® C-700, Standard General Conditions of the Construction Contract.
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
Page 41 of 70

B. Contractor shall take reasonable and customary measures to avoid damaging, delaying,
disrupting, or interfering with the work of Owner, any other contractor, or any utility owner
performing other work at or adjacent to the Site.
1. If Contractor fails to take such measures and as a result damages, delays, disrupts, or
interferes with the work of any such other contractor or utility owner, then Owner may
impose a set-off against payments due Contractor, and assign to such other contractor or
utility owner the Owner’s contractual rights against Contractor with respect to the breach
of the obligations set forth in this Paragraph 8.03.B.
2. When Owner is performing other work at or adjacent to the Site with Owner’s employees,
Contractor shall be liable to Owner for damage to such other work, and for the reasonable
direct delay, disruption, and interference costs incurred by Owner as a result of
Contractor’s failure to take reasonable and customary measures with respect to Owner’s
other work. In response to such damage, delay, disruption, or interference, Owner may
impose a set-off against payments due Contractor.
C. If Contractor damages, delays, disrupts, or interferes with the work of any other contractor,
or any utility owner performing other work at or adjacent to the Site, through Contractor’s
failure to take reasonable and customary measures to avoid such impacts, or if any claim
arising out of Contractor’s actions, inactions, or negligence in performance of the Work at or
adjacent to the Site is made by any such other contractor or utility owner against Contractor,
Owner, or Engineer, then Contractor shall (1) promptly attempt to settle the claim as to all
parties through negotiations with such other contractor or utility owner, or otherwise resolve
the claim by arbitration or other dispute resolution proceeding or at law, and (2) indemnify
and hold harmless Owner and Engineer, and the officers, directors, members, partners,
employees, agents, consultants and subcontractors of each and any of them from and against
any such claims, and against all costs, losses, and damages (including but not limited to all
fees and charges of engineers, architects, attorneys, and other professionals and all court or
arbitration or other dispute resolution costs) arising out of or relating to such damage, delay,
disruption, or interference.
ARTICLE 9—OWNER’S RESPONSIBILITIES
9.01

Communications to Contractor
A. Except as otherwise provided in these General Conditions, Owner shall issue all
communications to Contractor through Engineer.

9.02

Replacement of Engineer
A. Owner may at its discretion appoint an engineer to replace Engineer, provided Contractor
makes no reasonable objection to the replacement engineer. The replacement engineer’s
status under the Contract Documents will be that of the former Engineer.

9.03

Furnish Data
A. Owner shall promptly furnish the data required of Owner under the Contract Documents.

9.04

Pay When Due
A. Owner shall make payments to Contractor when they are due as provided in the Agreement.
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9.05

Lands and Easements; Reports, Tests, and Drawings
A. Owner’s duties with respect to providing lands and easements are set forth in Paragraph 5.01.
B. Owner’s duties with respect to providing engineering surveys to establish reference points
are set forth in Paragraph 4.03.
C. Article 5 refers to Owner’s identifying and making available to Contractor copies of reports of
explorations and tests of conditions at the Site, and drawings of physical conditions relating
to existing surface or subsurface structures at the Site.

9.06

Insurance
A. Owner’s responsibilities, if any, with respect to purchasing and maintaining liability and
property insurance are set forth in Article 6.

9.07

Change Orders
A. Owner’s responsibilities with respect to Change Orders are set forth in Article 11.

9.08

Inspections, Tests, and Approvals
A. Owner’s responsibility with respect to certain inspections, tests, and approvals is set forth in
Paragraph 14.02.B.

9.09

Limitations on Owner’s Responsibilities
A. The Owner shall not supervise, direct, or have control or authority over, nor be responsible
for, Contractor’s means, methods, techniques, sequences, or procedures of construction, or
the safety precautions and programs incident thereto, or for any failure of Contractor to
comply with Laws and Regulations applicable to the performance of the Work. Owner will not
be responsible for Contractor’s failure to perform the Work in accordance with the Contract
Documents.

9.10

Undisclosed Hazardous Environmental Condition
A. Owner’s responsibility in respect to an undisclosed Hazardous Environmental Condition is set
forth in Paragraph 5.06.

9.11

Evidence of Financial Arrangements
A. Upon request of Contractor, Owner shall furnish Contractor reasonable evidence that
financial arrangements have been made to satisfy Owner’s obligations under the Contract
(including obligations under proposed changes in the Work).

9.12

Safety Programs
A. While at the Site, Owner’s employees and representatives shall comply with the specific
applicable requirements of Contractor’s safety programs of which Owner has been informed.
B. Owner shall furnish copies of any applicable Owner safety programs to Contractor.
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ARTICLE 10—ENGINEER’S STATUS DURING CONSTRUCTION
10.01

Owner’s Representative
A. Engineer will be Owner’s representative during the construction period. The duties and
responsibilities and the limitations of authority of Engineer as Owner’s representative during
construction are set forth in the Contract.

10.02

Visits to Site
A. Engineer will make visits to the Site at intervals appropriate to the various stages of
construction as Engineer deems necessary in order to observe, as an experienced and
qualified design professional, the progress that has been made and the quality of the various
aspects of Contractor’s executed Work. Based on information obtained during such visits and
observations, Engineer, for the benefit of Owner, will determine, in general, if the Work is
proceeding in accordance with the Contract Documents. Engineer will not be required to
make exhaustive or continuous inspections on the Site to check the quality or quantity of the
Work. Engineer’s efforts will be directed toward providing for Owner a greater degree of
confidence that the completed Work will conform generally to the Contract Documents. On
the basis of such visits and observations, Engineer will keep Owner informed of the progress
of the Work and will endeavor to guard Owner against defective Work.
B. Engineer’s visits and observations are subject to all the limitations on Engineer’s authority and
responsibility set forth in Paragraph 10.07. Particularly, but without limitation, during or as a
result of Engineer’s visits or observations of Contractor’s Work, Engineer will not supervise,
direct, control, or have authority over or be responsible for Contractor’s means, methods,
techniques, sequences, or procedures of construction, or the safety precautions and
programs incident thereto, or for any failure of Contractor to comply with Laws and
Regulations applicable to the performance of the Work.

10.03

Resident Project Representative
A. If Owner and Engineer have agreed that Engineer will furnish a Resident Project
Representative to represent Engineer at the Site and assist Engineer in observing the progress
and quality of the Work, then the authority and responsibilities of any such Resident Project
Representative will be as provided in the Supplementary Conditions, and limitations on the
responsibilities thereof will be as provided in the Supplementary Conditions and in
Paragraph 10.07.
B. If Owner designates an individual or entity who is not Engineer’s consultant, agent, or
employee to represent Owner at the Site, then the responsibilities and authority of such
individual or entity will be as provided in the Supplementary Conditions.

10.04

Engineer’s Authority
A. Engineer has the authority to reject Work in accordance with Article 14.
B. Engineer’s authority as to Submittals is set forth in Paragraph 7.16.
C. Engineer’s authority as to design drawings, calculations, specifications, certifications and
other Submittals from Contractor in response to Owner’s delegation (if any) to Contractor of
professional design services, is set forth in Paragraph 7.19.
D. Engineer’s authority as to changes in the Work is set forth in Article 11.
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E. Engineer’s authority as to Applications for Payment is set forth in Article 15.
10.05

Determinations for Unit Price Work
A. Engineer will determine the actual quantities and classifications of Unit Price Work performed
by Contractor as set forth in Paragraph 13.03.

10.06

Decisions on Requirements of Contract Documents and Acceptability of Work
A. Engineer will render decisions regarding the requirements of the Contract Documents, and
judge the acceptability of the Work, pursuant to the specific procedures set forth herein for
initial interpretations, Change Proposals, and acceptance of the Work. In rendering such
decisions and judgments, Engineer will not show partiality to Owner or Contractor, and will
not be liable to Owner, Contractor, or others in connection with any proceedings,
interpretations, decisions, or judgments conducted or rendered in good faith.

10.07 Limitations on Engineer’s Authority and Responsibilities
A. Neither Engineer’s authority or responsibility under this Article 10 or under any other
provision of the Contract, nor any decision made by Engineer in good faith either to exercise
or not exercise such authority or responsibility or the undertaking, exercise, or performance
of any authority or responsibility by Engineer, will create, impose, or give rise to any duty in
contract, tort, or otherwise owed by Engineer to Contractor, any Subcontractor, any Supplier,
any other individual or entity, or to any surety for or employee or agent of any of them.
B. Engineer will not supervise, direct, control, or have authority over or be responsible for
Contractor’s means, methods, techniques, sequences, or procedures of construction, or the
safety precautions and programs incident thereto, or for any failure of Contractor to comply
with Laws and Regulations applicable to the performance of the Work. Engineer will not be
responsible for Contractor’s failure to perform the Work in accordance with the Contract
Documents.
C. Engineer will not be responsible for the acts or omissions of Contractor or of any
Subcontractor, any Supplier, or of any other individual or entity performing any of the Work.
D. Engineer’s review of the final Application for Payment and accompanying documentation, and
all maintenance and operating instructions, schedules, guarantees, bonds, certificates of
inspection, tests and approvals, and other documentation required to be delivered by
Contractor under Paragraph 15.06.A, will only be to determine generally that their content
complies with the requirements of, and in the case of certificates of inspections, tests, and
approvals, that the results certified indicate compliance with the Contract Documents.
E. The limitations upon authority and responsibility set forth in this Paragraph 10.07 also apply
to the Resident Project Representative, if any.
10.08

Compliance with Safety Program
A. While at the Site, Engineer’s employees and representatives will comply with the specific
applicable requirements of Owner’s and Contractor’s safety programs of which Engineer has
been informed.
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ARTICLE 11—CHANGES TO THE CONTRACT
11.01

Amending and Supplementing the Contract
A. The Contract may be amended or supplemented by a Change Order, a Work Change Directive,
or a Field Order.
B. If an amendment or supplement to the Contract includes a change in the Contract Price or
the Contract Times, such amendment or supplement must be set forth in a Change Order.
C. All changes to the Contract that involve (1) the performance or acceptability of the Work,
(2) the design (as set forth in the Drawings, Specifications, or otherwise), or (3) other
engineering or technical matters, must be supported by Engineer’s recommendation. Owner
and Contractor may amend other terms and conditions of the Contract without the
recommendation of the Engineer.

11.02

Change Orders
A. Owner and Contractor shall execute appropriate Change Orders covering:
1. Changes in Contract Price or Contract Times which are agreed to by the parties, including
any undisputed sum or amount of time for Work actually performed in accordance with
a Work Change Directive;
2. Changes in Contract Price resulting from an Owner set-off, unless Contractor has duly
contested such set-off;
3. Changes in the Work which are: (a) ordered by Owner pursuant to Paragraph 11.05,
(b) required because of Owner’s acceptance of defective Work under Paragraph 14.04 or
Owner’s correction of defective Work under Paragraph 14.07, or (c) agreed to by the
parties, subject to the need for Engineer’s recommendation if the change in the Work
involves the design (as set forth in the Drawings, Specifications, or otherwise) or other
engineering or technical matters; and
4. Changes that embody the substance of any final and binding results under:
Paragraph 11.03.B, resolving the impact of a Work Change Directive; Paragraph 11.09,
concerning Change Proposals; Article 12, Claims; Paragraph 13.02.D, final adjustments
resulting from allowances; Paragraph 13.03.D, final adjustments relating to
determination of quantities for Unit Price Work; and similar provisions.
B. If Owner or Contractor refuses to execute a Change Order that is required to be executed
under the terms of Paragraph 11.02.A, it will be deemed to be of full force and effect, as if
fully executed.

11.03

Work Change Directives
A. A Work Change Directive will not change the Contract Price or the Contract Times but is
evidence that the parties expect that the modification ordered or documented by a Work
Change Directive will be incorporated in a subsequently issued Change Order, following
negotiations by the parties as to the Work Change Directive’s effect, if any, on the Contract
Price and Contract Times; or, if negotiations are unsuccessful, by a determination under the
terms of the Contract Documents governing adjustments, expressly including
Paragraph 11.07 regarding change of Contract Price.
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B. If Owner has issued a Work Change Directive and:
1. Contractor believes that an adjustment in Contract Times or Contract Price is necessary,
then Contractor shall submit any Change Proposal seeking such an adjustment no later
than 30 days after the completion of the Work set out in the Work Change Directive.
2. Owner believes that an adjustment in Contract Times or Contract Price is necessary, then
Owner shall submit any Claim seeking such an adjustment no later than 60 days after
issuance of the Work Change Directive.
11.04

Field Orders
A. Engineer may authorize minor changes in the Work if the changes do not involve an
adjustment in the Contract Price or the Contract Times and are compatible with the design
concept of the completed Project as a functioning whole as indicated by the Contract
Documents. Such changes will be accomplished by a Field Order and will be binding on Owner
and also on Contractor, which shall perform the Work involved promptly.
B. If Contractor believes that a Field Order justifies an adjustment in the Contract Price or
Contract Times, then before proceeding with the Work at issue, Contractor shall submit a
Change Proposal as provided herein.

11.05

Owner-Authorized Changes in the Work
A. Without invalidating the Contract and without notice to any surety, Owner may, at any time
or from time to time, order additions, deletions, or revisions in the Work. Changes involving
the design (as set forth in the Drawings, Specifications, or otherwise) or other engineering or
technical matters will be supported by Engineer’s recommendation.
B. Such changes in the Work may be accomplished by a Change Order, if Owner and Contractor
have agreed as to the effect, if any, of the changes on Contract Times or Contract Price; or by
a Work Change Directive. Upon receipt of any such document, Contractor shall promptly
proceed with the Work involved; or, in the case of a deletion in the Work, promptly cease
construction activities with respect to such deleted Work. Added or revised Work must be
performed under the applicable conditions of the Contract Documents.
C. Nothing in this Paragraph 11.05 obligates Contractor to undertake work that Contractor
reasonably concludes cannot be performed in a manner consistent with Contractor’s safety
obligations under the Contract Documents or Laws and Regulations.

11.06

Unauthorized Changes in the Work
A. Contractor shall not be entitled to an increase in the Contract Price or an extension of the
Contract Times with respect to any work performed that is not required by the Contract
Documents, as amended, modified, or supplemented, except in the case of an emergency as
provided in Paragraph 7.15 or in the case of uncovering Work as provided in
Paragraph 14.05.C.2.

11.07

Change of Contract Price
A. The Contract Price may only be changed by a Change Order. Any Change Proposal for an
adjustment in the Contract Price must comply with the provisions of Paragraph 11.09. Any
Claim for an adjustment of Contract Price must comply with the provisions of Article 12.
B. An adjustment in the Contract Price will be determined as follows:
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1. Where the Work involved is covered by unit prices contained in the Contract Documents,
then by application of such unit prices to the quantities of the items involved (subject to
the provisions of Paragraph 13.03);
2. Where the Work involved is not covered by unit prices contained in the Contract
Documents, then by a mutually agreed lump sum (which may include an allowance for
overhead and profit not necessarily in accordance with Paragraph 11.07.C.2); or
3. Where the Work involved is not covered by unit prices contained in the Contract
Documents and the parties do not reach mutual agreement to a lump sum, then on the
basis of the Cost of the Work (determined as provided in Paragraph 13.01) plus a
Contractor’s fee for overhead and profit (determined as provided in Paragraph 11.07.C).
C. Contractor’s Fee: When applicable, the Contractor’s fee for overhead and profit will 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 costs incurred under Paragraphs 13.01.B.1 and 13.01.B.2, the Contractor’s fee will
be 15 percent;
b. For costs incurred under Paragraph 13.01.B.3, the Contractor’s fee will be 5 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 Paragraphs 11.07.C.2.a and
11.07.C.2.b is that the Contractor’s fee will be based on: (1) a fee of 15 percent of the
costs incurred under Paragraphs 13.01.B.1 and 13.01.B.2 by the Subcontractor that
actually performs the Work, at whatever tier, and (2) with respect to Contractor itself
and to any Subcontractors of a tier higher than that of the Subcontractor that actually
performs the Work, a fee of 5 percent of the amount (fee plus underlying costs
incurred) attributable to the next lower tier Subcontractor; provided, however, that
for any such subcontracted Work the maximum total fee to be paid by Owner will be
no greater than 27 percent of the costs incurred by the Subcontractor that actually
performs the Work;
d. No fee will be payable on the basis of costs itemized under Paragraphs 13.01.B.4,
13.01.B.5, and 13.01.C;
e. The amount of credit to be allowed by Contractor to Owner for any change which
results in a net decrease in Cost of the Work will be the amount of the actual net
decrease in Cost of the Work and a deduction of an additional amount equal to
5 percent of such actual net decrease in Cost of the Work; and
f.

When both additions and credits are involved in any one change or Change Proposal,
the adjustment in Contractor’s fee will be computed by determining the sum of the
costs in each of the cost categories in Paragraph 13.01.B (specifically, payroll costs,
Paragraph 13.01.B.1;
incorporated
materials
and
equipment
costs,
Paragraph 13.01.B.2; Subcontract costs, Paragraph 13.01.B.3; special consultants
costs, Paragraph 13.01.B.4; and other costs, Paragraph 13.01.B.5) and applying to
each such cost category sum the appropriate fee from Paragraphs 11.07.C.2.a
through 11.07.C.2.e, inclusive.
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11.08

Change of Contract Times
A. The Contract Times may only be changed by a Change Order. Any Change Proposal for an
adjustment in the Contract Times must comply with the provisions of Paragraph 11.09. Any
Claim for an adjustment in the Contract Times must comply with the provisions of Article 12.
B. Delay, disruption, and interference in the Work, and any related changes in Contract Times,
are addressed in and governed by Paragraph 4.05.

11.09

Change Proposals
A. Purpose and Content: Contractor shall submit a Change Proposal to Engineer to request an
adjustment in the Contract Times or Contract Price; contest an initial decision by Engineer
concerning the requirements of the Contract Documents or relating to the acceptability of
the Work under the Contract Documents; challenge a set-off against payment due; or seek
other relief under the Contract. The Change Proposal will specify any proposed change in
Contract Times or Contract Price, or other proposed relief, and explain the reason for the
proposed change, with citations to any governing or applicable provisions of the Contract
Documents. Each Change Proposal will address only one issue, or a set of closely related
issues.
B. Change Proposal Procedures
1. Submittal: Contractor shall submit each Change Proposal to Engineer within 30 days after
the start of the event giving rise thereto, or after such initial decision.
2. Supporting Data: The Contractor shall submit supporting data, including the proposed
change in Contract Price or Contract Time (if any), to the Engineer and Owner within
15 days after the submittal of the Change Proposal.
a. Change Proposals based on or related to delay, interruption, or interference must
comply with the provisions of Paragraphs 4.05.D and 4.05.E.
b. Change proposals related to a change of Contract Price must include full and detailed
accounts of materials incorporated into the Work and labor and equipment used for
the subject Work.
The supporting data must be accompanied by a written statement that the supporting
data are accurate and complete, and that any requested time or price adjustment is the
entire adjustment to which Contractor believes it is entitled as a result of said event.
3. Engineer’s Initial Review: Engineer will advise Owner regarding the Change Proposal, and
consider any comments or response from Owner regarding the Change Proposal. If in its
discretion Engineer concludes that additional supporting data is needed before
conducting a full review and making a decision regarding the Change Proposal, then
Engineer may request that Contractor submit such additional supporting data by a date
specified by Engineer, prior to Engineer beginning its full review of the Change Proposal.
4. Engineer’s Full Review and Action on the Change Proposal: Upon receipt of Contractor’s
supporting data (including any additional data requested by Engineer), Engineer will
conduct a full review of each Change Proposal and, within 30 days after such receipt of
the Contractor’s supporting data, either approve the Change Proposal in whole, deny it in
whole, or approve it in part and deny it in part. Such actions must be in writing, with a
copy provided to Owner and Contractor. If Engineer does not take action on the Change
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Proposal within 30 days, then either Owner or Contractor may at any time thereafter
submit a letter to the other party indicating that as a result of Engineer’s inaction the
Change Proposal is deemed denied, thereby commencing the time for appeal of the
denial under Article 12.
5. Binding Decision: Engineer’s decision is final and binding upon Owner and Contractor,
unless Owner or Contractor appeals the decision by filing a Claim under Article 12.
C. Resolution of Certain Change Proposals: If the Change Proposal does not involve the design
(as set forth in the Drawings, Specifications, or otherwise), the acceptability of the Work, or
other engineering or technical matters, then Engineer will notify the parties in writing that
the Engineer is unable to resolve the Change Proposal. For purposes of further resolution of
such a Change Proposal, such notice will be deemed a denial, and Contractor may choose to
seek resolution under the terms of Article 12.
D. Post-Completion: Contractor shall not submit any Change Proposals after Engineer issues a
written recommendation of final payment pursuant to Paragraph 15.06.B.
11.10

Notification to Surety
A. If the provisions of any bond require notice to be given to a surety of any change affecting the
general scope of the Work or the provisions of the Contract Documents (including, but not
limited to, Contract Price or Contract Times), the giving of any such notice will be Contractor’s
responsibility. The amount of each applicable bond will be adjusted to reflect the effect of
any such change.

ARTICLE 12—CLAIMS
12.01

Claims
A. Claims Process: The following disputes between Owner and Contractor are subject to the
Claims process set forth in this article:
1. Appeals by Owner or Contractor of Engineer’s decisions regarding Change Proposals;
2. Owner demands for adjustments in the Contract Price or Contract Times, or other relief
under the Contract Documents;
3. Disputes that Engineer has been unable to address because they do not involve the design
(as set forth in the Drawings, Specifications, or otherwise), the acceptability of the Work,
or other engineering or technical matters; and
4. Subject to the waiver provisions of Paragraph 15.07, any dispute arising after Engineer
has issued a written recommendation of final payment pursuant to Paragraph 15.06.B.
B. Submittal of Claim: The party submitting a Claim shall deliver it directly to the other party to
the Contract promptly (but in no event later than 30 days) after the start of the event giving
rise thereto; in the case of appeals regarding Change Proposals within 30 days of the decision
under appeal. The party submitting the Claim shall also furnish a copy to the Engineer, for its
information only. The responsibility to substantiate a Claim rests with the party making the
Claim. In the case of a Claim by Contractor seeking an increase in the Contract Times or
Contract Price, Contractor shall certify that the Claim is made in good faith, that the
supporting data are accurate and complete, and that to the best of Contractor’s knowledge
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and belief the amount of time or money requested accurately reflects the full amount to
which Contractor is entitled.
C. Review and Resolution: The party receiving a Claim shall review it thoroughly, giving full
consideration to its merits. The two parties shall seek to resolve the Claim through the
exchange of information and direct negotiations. The parties may extend the time for
resolving the Claim by mutual agreement. All actions taken on a Claim will be stated in writing
and submitted to the other party, with a copy to Engineer.
D. Mediation
1. At any time after initiation of a Claim, Owner and Contractor may mutually agree to
mediation of the underlying dispute. The agreement to mediate will stay the Claim
submittal and response process.
2. If Owner and Contractor agree to mediation, then after 60 days from such agreement,
either Owner or Contractor may unilaterally terminate the mediation process, and the
Claim submittal and decision process will resume as of the date of the termination. If the
mediation proceeds but is unsuccessful in resolving the dispute, the Claim submittal and
decision process will resume as of the date of the conclusion of the mediation, as
determined by the mediator.
3. Owner and Contractor shall each pay one-half of the mediator’s fees and costs.
E. Partial Approval: If the party receiving a Claim approves the Claim in part and denies it in part,
such action will be final and binding unless within 30 days of such action the other party
invokes the procedure set forth in Article 17 for final resolution of disputes.
F. Denial of Claim: If efforts to resolve a Claim are not successful, the party receiving the Claim
may deny it by giving written notice of denial to the other party. If the receiving party does
not take action on the Claim within 90 days, then either Owner or Contractor may at any time
thereafter submit a letter to the other party indicating that as a result of the inaction, the
Claim is deemed denied, thereby commencing the time for appeal of the denial. A denial of
the Claim will be final and binding unless within 30 days of the denial the other party invokes
the procedure set forth in Article 17 for the final resolution of disputes.
G. Final and Binding Results: If the parties reach a mutual agreement regarding a Claim, whether
through approval of the Claim, direct negotiations, mediation, or otherwise; or if a Claim is
approved in part and denied in part, or denied in full, and such actions become final and
binding; then the results of the agreement or action on the Claim will be incorporated in a
Change Order or other written document to the extent they affect the Contract, including the
Work, the Contract Times, or the Contract Price.
ARTICLE 13—COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK
13.01

Cost of the Work
A. Purposes for Determination of Cost of the Work: The term Cost of the Work means the sum
of all costs necessary for the proper performance of the Work at issue, as further defined
below. The provisions of this Paragraph 13.01 are used for two distinct purposes:
1. To determine Cost of the Work when Cost of the Work is a component of the Contract
Price, under cost-plus-fee, time-and-materials, or other cost-based terms; or
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2. When needed to determine the value of a Change Order, Change Proposal, Claim, set-off,
or other adjustment in Contract Price. When the value of any such adjustment is
determined on the basis of Cost of the Work, Contractor is entitled only to those
additional or incremental costs required because of the change in the Work or because
of the event giving rise to the adjustment.
B. Costs Included: Except as otherwise may be agreed to in writing by Owner, costs included in
the Cost of the Work will be in amounts no higher than those commonly incurred in the
locality of the Project, will not include any of the costs itemized in Paragraph 13.01.C, and will
include only the following items:
1. Payroll costs for employees in the direct employ of Contractor in the performance of the
Work under schedules of job classifications agreed upon by Owner and Contractor in
advance of the subject Work. Such employees include, without limitation,
superintendents, foremen, safety managers, safety representatives, and other personnel
employed full time on the Work. Payroll costs for employees not employed full time on
the Work will be apportioned on the basis of their time spent on the Work. Payroll costs
include, but are not limited to, salaries and wages plus the cost of fringe benefits, which
include social security contributions, unemployment, excise, and payroll taxes, workers’
compensation, health and retirement benefits, sick leave, and vacation and holiday pay
applicable thereto. The expenses of performing Work outside of regular working hours,
on Saturday, Sunday, or legal holidays, will be included in the above to the extent
authorized by Owner.
2. Cost of all materials and equipment furnished and incorporated in the Work, including
costs of transportation and storage thereof, and Suppliers’ field services required in
connection therewith. All cash discounts accrue to Contractor unless Owner deposits
funds with Contractor with which to make payments, in which case the cash discounts
will accrue to Owner. All trade discounts, rebates, and refunds and returns from sale of
surplus materials and equipment will accrue to Owner, and Contractor shall make
provisions so that they may be obtained.
3. Payments made by Contractor to Subcontractors for Work performed by Subcontractors.
If required by Owner, Contractor shall obtain competitive bids from subcontractors
acceptable to Owner and Contractor and shall deliver such bids to Owner, which will then
determine, with the advice of Engineer, which bids, if any, will be acceptable. If any
subcontract provides that the Subcontractor is to be paid on the basis of Cost of the Work
plus a fee, the Subcontractor’s Cost of the Work and fee will be determined in the same
manner as Contractor’s Cost of the Work and fee as provided in this Paragraph 13.01.
4. Costs of special consultants (including but not limited to engineers, architects, testing
laboratories, surveyors, attorneys, and accountants) employed or retained for services
specifically related to the Work.
5. Other costs consisting of the following:
a. The proportion of necessary transportation, travel, and subsistence expenses of
Contractor’s employees incurred in discharge of duties connected with the Work.
b. Cost, including transportation and maintenance, of all materials, supplies, equipment,
machinery, appliances, office, and temporary facilities at the Site, which are
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consumed in the performance of the Work, and cost, less market value, of such items
used but not consumed which remain the property of Contractor.
1) In establishing included costs for materials such as scaffolding, plating, or
sheeting, consideration will be given to the actual or the estimated life of the
material for use on other projects; or rental rates may be established on the basis
of purchase or salvage value of such items, whichever is less. Contractor will not
be eligible for compensation for such items in an amount that exceeds the
purchase cost of such item.
c. Construction Equipment Rental
1) Rentals of all construction equipment and machinery, and the parts thereof, in
accordance with rental agreements approved by Owner as to price (including any
surcharge or special rates applicable to overtime use of the construction
equipment or machinery), and the costs of transportation, loading, unloading,
assembly, dismantling, and removal thereof. All such costs will be in accordance
with the terms of said rental agreements. The rental of any such equipment,
machinery, or parts must cease when the use thereof is no longer necessary for
the Work.
2) Costs for equipment and machinery owned by Contractor or a Contractor-related
entity will be paid at a rate shown for such equipment in the equipment rental
rate book specified in the Supplementary Conditions. An hourly rate will be
computed by dividing the monthly rates by 176. These computed rates will
include all operating costs.
3) With respect to Work that is the result of a Change Order, Change Proposal,
Claim, set-off, or other adjustment in Contract Price (“changed Work”), included
costs will be based on the time the equipment or machinery is in use on the
changed Work and the costs of transportation, loading, unloading, assembly,
dismantling, and removal when directly attributable to the changed Work. The
cost of any such equipment or machinery, or parts thereof, must cease to accrue
when the use thereof is no longer necessary for the changed Work.
d. Sales, consumer, use, and other similar taxes related to the Work, and for which
Contractor is liable, as imposed by Laws and Regulations.
e. Deposits lost for causes other than negligence of Contractor, any Subcontractor, or
anyone directly or indirectly employed by any of them or for whose acts any of them
may be liable, and royalty payments and fees for permits and licenses.
f.

Losses and damages (and related expenses) caused by damage to the Work, not
compensated by insurance or otherwise, sustained by Contractor in connection with
the performance of the Work (except losses and damages within the deductible
amounts of builder’s risk or other property insurance established in accordance with
Paragraph 6.04), provided such losses and damages have resulted from causes other
than the negligence of Contractor, any Subcontractor, or anyone directly or indirectly
employed by any of them or for whose acts any of them may be liable. Such losses
include settlements made with the written consent and approval of Owner. No such
losses, damages, and expenses will be included in the Cost of the Work for the
purpose of determining Contractor’s fee.
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g. The cost of utilities, fuel, and sanitary facilities at the Site.
h. Minor expenses such as communication service at the Site, express and courier
services, and similar petty cash items in connection with the Work.
i.

The costs of premiums for all bonds and insurance that Contractor is required by the
Contract Documents to purchase and maintain.

C. Costs Excluded: The term Cost of the Work does not include any of the following items:
1. Payroll costs and other compensation of Contractor’s officers, executives, principals,
general managers, engineers, architects, estimators, attorneys, auditors, accountants,
purchasing and contracting agents, expediters, timekeepers, clerks, and other personnel
employed by Contractor, whether at the Site or in Contractor’s principal or branch office
for general administration of the Work and not specifically included in the agreed upon
schedule of job classifications referred to in Paragraph 13.01.B.1 or specifically covered
by Paragraph 13.01.B.4. The payroll costs and other compensation excluded here are to
be considered administrative costs covered by the Contractor’s fee.
2. The cost of purchasing, renting, or furnishing small tools and hand tools.
3. Expenses of Contractor’s principal and branch offices other than Contractor’s office at the
Site.
4. Any part of Contractor’s capital expenses, including interest on Contractor’s capital
employed for the Work and charges against Contractor for delinquent payments.
5. Costs due to the negligence of Contractor, any Subcontractor, or anyone directly or
indirectly employed by any of them or for whose acts any of them may be liable, including
but not limited to, the correction of defective Work, disposal of materials or equipment
wrongly supplied, and making good any damage to property.
6. Expenses incurred in preparing and advancing Claims.
7. Other overhead or general expense costs of any kind and the costs of any item not
specifically and expressly included in Paragraph 13.01.B.
D. Contractor’s Fee
1. When the Work as a whole is performed on the basis of cost-plus-a-fee, then:
a. Contractor’s fee for the Work set forth in the Contract Documents as of the Effective
Date of the Contract will be determined as set forth in the Agreement.
b. for any Work covered by a Change Order, Change Proposal, Claim, set-off, or other
adjustment in Contract Price on the basis of Cost of the Work, Contractor’s fee will be
determined as follows:
1) When the fee for the Work as a whole is a percentage of the Cost of the Work,
the fee will automatically adjust as the Cost of the Work changes.
2) When the fee for the Work as a whole is a fixed fee, the fee for any additions or
deletions will be determined in accordance with Paragraph 11.07.C.2.
2. When the Work as a whole is performed on the basis of a stipulated sum, or any other
basis other than cost-plus-a-fee, then Contractor’s fee for any Work covered by a Change
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Order, Change Proposal, Claim, set-off, or other adjustment in Contract Price on the basis
of Cost of the Work will be determined in accordance with Paragraph 11.07.C.2.
E. Documentation and Audit: Whenever the Cost of the Work for any purpose is to be
determined pursuant to this Article 13, Contractor and pertinent Subcontractors will establish
and maintain records of the costs in accordance with generally accepted accounting practices.
Subject to prior written notice, Owner will be afforded reasonable access, during normal
business hours, to all Contractor’s accounts, records, books, correspondence, instructions,
drawings, receipts, vouchers, memoranda, and similar data relating to the Cost of the Work
and Contractor’s fee. Contractor shall preserve all such documents for a period of three years
after the final payment by Owner. Pertinent Subcontractors will afford such access to Owner,
and preserve such documents, to the same extent required of Contractor.
13.02

Allowances
A. It is understood that Contractor has included in the Contract Price all allowances so named in
the Contract Documents and shall cause the Work so covered to be performed for such sums
and by such persons or entities as may be acceptable to Owner and Engineer.
B. Cash Allowances: Contractor agrees that:
1. the cash allowances include the cost to Contractor (less any applicable trade discounts)
of materials and equipment required by the allowances to be delivered at the Site, and
all applicable taxes; and
2. Contractor’s costs for unloading and handling on the Site, labor, installation, overhead,
profit, and other expenses contemplated for the cash allowances have been included in
the Contract Price and not in the allowances, and no demand for additional payment for
any of the foregoing will be valid.
C. Owner’s Contingency Allowance: Contractor agrees that an Owner’s contingency allowance,
if any, is for the sole use of Owner to cover unanticipated costs.
D. Prior to final payment, an appropriate Change Order will be issued as recommended by
Engineer to reflect actual amounts due Contractor for Work covered by allowances, and the
Contract Price will be correspondingly adjusted.

13.03

Unit Price Work
A. Where the Contract Documents provide that all or part of the Work is to be Unit Price Work,
initially the Contract Price will be deemed to include for all Unit Price Work an amount equal
to the sum of the unit price for each separately identified item of Unit Price Work times the
estimated quantity of each item as indicated in the Agreement.
B. The estimated quantities of items of Unit Price Work are not guaranteed and are solely for
the purpose of comparison of Bids and determining an initial Contract Price. Payments to
Contractor for Unit Price Work will be based on actual quantities.
C. Each unit price will be deemed to include an amount considered by Contractor to be adequate
to cover Contractor’s overhead and profit for each separately identified item.
D. Engineer will determine the actual quantities and classifications of Unit Price Work performed
by Contractor. Engineer will review with Contractor the Engineer’s preliminary
determinations on such matters before rendering a written decision thereon (by
recommendation of an Application for Payment or otherwise). Engineer’s written decision
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thereon will be final and binding (except as modified by Engineer to reflect changed factual
conditions or more accurate data) upon Owner and Contractor, and the final adjustment of
Contract Price will be set forth in a Change Order, subject to the provisions of the following
paragraph.
E. Adjustments in Unit Price
1. Contractor or Owner shall be entitled to an adjustment in the unit price with respect to
an item of Unit Price Work if:
a. the quantity of the item of Unit Price Work performed by Contractor differs materially
and significantly from the estimated quantity of such item indicated in the
Agreement; and
b. Contractor’s unit costs to perform the item of Unit Price Work have changed
materially and significantly as a result of the quantity change.
2. The adjustment in unit price will account for and be coordinated with any related changes
in quantities of other items of Work, and in Contractor’s costs to perform such other
Work, such that the resulting overall change in Contract Price is equitable to Owner and
Contractor.
3. Adjusted unit prices will apply to all units of that item.
ARTICLE 14—TESTS AND INSPECTIONS; CORRECTION, REMOVAL, OR ACCEPTANCE OF DEFECTIVE WORK
14.01

Access to Work
A. Owner, Engineer, their consultants and other representatives and personnel of Owner,
independent testing laboratories, and authorities having jurisdiction have access to the Site
and the Work at reasonable times for their observation, inspection, and testing. Contractor
shall provide them proper and safe conditions for such access and advise them of Contractor’s
safety procedures and programs so that they may comply with such procedures and programs
as applicable.

14.02

Tests, Inspections, and Approvals
A. Contractor shall give Engineer timely notice of readiness of the Work (or specific parts
thereof) for all required inspections and tests, and shall cooperate with inspection and testing
personnel to facilitate required inspections and tests.
B. Owner shall retain and pay for the services of an independent inspector, testing laboratory,
or other qualified individual or entity to perform all inspections and tests expressly required
by the Contract Documents to be furnished and paid for by Owner, except that costs incurred
in connection with tests or inspections of covered Work will be governed by the provisions of
Paragraph 14.05.
C. If Laws or Regulations of any public body having jurisdiction require any Work (or part thereof)
specifically to be inspected, tested, or approved by an employee or other representative of
such public body, Contractor shall assume full responsibility for arranging and obtaining such
inspections, tests, or approvals, pay all costs in connection therewith, and furnish Engineer
the required certificates of inspection or approval.
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D. Contractor shall be responsible for arranging, obtaining, and paying for all inspections and
tests required:
1. by the Contract Documents, unless the Contract Documents expressly allocate
responsibility for a specific inspection or test to Owner;
2. to attain Owner’s and Engineer’s acceptance of materials or equipment to be
incorporated in the Work;
3. by manufacturers of equipment furnished under the Contract Documents;
4. for testing, adjusting, and balancing of mechanical, electrical, and other equipment to be
incorporated into the Work; and
5. for acceptance of materials, mix designs, or equipment submitted for approval prior to
Contractor’s purchase thereof for incorporation in the Work.
Such inspections and tests will be performed by independent inspectors, testing laboratories,
or other qualified individuals or entities acceptable to Owner and Engineer.
E. If the Contract Documents require the Work (or part thereof) to be approved by Owner,
Engineer, or another designated individual or entity, then Contractor shall assume full
responsibility for arranging and obtaining such approvals.
F. If any Work (or the work of others) that is to be inspected, tested, or approved is covered by
Contractor without written concurrence of Engineer, Contractor shall, if requested by
Engineer, uncover such Work for observation. Such uncovering will be at Contractor’s expense
unless Contractor had given Engineer timely notice of Contractor’s intention to cover the
same and Engineer had not acted with reasonable promptness in response to such notice.
14.03

Defective Work
A. Contractor’s Obligation: It is Contractor’s obligation to assure that the Work is not defective.
B. Engineer’s Authority: Engineer has the authority to determine whether Work is defective, and
to reject defective Work.
C. Notice of Defects: Prompt written notice of all defective Work of which Owner or Engineer
has actual knowledge will be given to Contractor.
D. Correction, or Removal and Replacement: Promptly after receipt of written notice of defective
Work, Contractor shall correct all such defective Work, whether or not fabricated, installed,
or completed, or, if Engineer has rejected the defective Work, remove it from the Project and
replace it with Work that is not defective.
E. Preservation of Warranties: When correcting defective Work, Contractor shall take no action
that would void or otherwise impair Owner’s special warranty and guarantee, if any, on said
Work.
F. Costs and Damages: In addition to its correction, removal, and replacement obligations with
respect to defective Work, Contractor shall pay all claims, costs, losses, and damages arising
out of or relating to defective Work, including but not limited to the cost of the inspection,
testing, correction, removal, replacement, or reconstruction of such defective Work, fines
levied against Owner by governmental authorities because the Work is defective, and the
costs of repair or replacement of work of others resulting from defective Work. Prior to final
payment, if Owner and Contractor are unable to agree as to the measure of such claims, costs,
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losses, and damages resulting from defective Work, then Owner may impose a reasonable
set-off against payments due under Article 15.
14.04

Acceptance of Defective Work
A. If, instead of requiring correction or removal and replacement of defective Work, Owner
prefers to accept it, Owner may do so (subject, if such acceptance occurs prior to final
payment, to Engineer’s confirmation that such acceptance is in general accord with the design
intent and applicable engineering principles, and will not endanger public safety). Contractor
shall pay all claims, costs, losses, and damages attributable to Owner’s evaluation of and
determination to accept such defective Work (such costs to be approved by Engineer as to
reasonableness), and for the diminished value of the Work to the extent not otherwise paid
by Contractor. If any such acceptance occurs prior to final payment, the necessary revisions
in the Contract Documents with respect to the Work will be incorporated in a Change Order.
If the parties are unable to agree as to the decrease in the Contract Price, reflecting the
diminished value of Work so accepted, then Owner may impose a reasonable set-off against
payments due under Article 15. If the acceptance of defective Work occurs after final
payment, Contractor shall pay an appropriate amount to Owner.

14.05

Uncovering Work
A. Engineer has the authority to require additional inspection or testing of the Work, whether
or not the Work is fabricated, installed, or completed.
B. If any Work is covered contrary to the written request of Engineer, then Contractor shall, if
requested by Engineer, uncover such Work for Engineer’s observation, and then replace the
covering, all at Contractor’s expense.
C. If Engineer considers it necessary or advisable that covered Work be observed by Engineer or
inspected or tested by others, then Contractor, at Engineer’s request, shall uncover, expose,
or otherwise make available for observation, inspection, or testing as Engineer may require,
that portion of the Work in question, and provide all necessary labor, material, and
equipment.
1. If it is found that the uncovered Work is defective, Contractor shall be responsible for all
claims, costs, losses, and damages arising out of or relating to such uncovering, exposure,
observation, inspection, and testing, and of satisfactory replacement or reconstruction
(including but not limited to all costs of repair or replacement of work of others); and
pending Contractor’s full discharge of this responsibility the Owner shall be entitled to
impose a reasonable set-off against payments due under Article 15.
2. If the uncovered Work is not found to be defective, Contractor shall be allowed an
increase in the Contract Price or an extension of the Contract Times, directly attributable
to such uncovering, exposure, observation, inspection, testing, replacement, and
reconstruction. If the parties are unable to agree as to the amount or extent thereof, then
Contractor may submit a Change Proposal within 30 days of the determination that the
Work is not defective.

14.06

Owner May Stop the Work
A. If the Work is defective, or Contractor fails to supply sufficient skilled workers or suitable
materials or equipment, or fails to perform the Work in such a way that the completed Work
will conform to the Contract Documents, then Owner may order Contractor to stop the Work,
EJCDC® C-700, Standard General Conditions of the Construction Contract.
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
Page 58 of 70

or any portion thereof, until the cause for such order has been eliminated; however, this right
of Owner to stop the Work will not give rise to any duty on the part of Owner to exercise this
right for the benefit of Contractor, any Subcontractor, any Supplier, any other individual or
entity, or any surety for, or employee or agent of any of them.
14.07

Owner May Correct Defective Work
A. If Contractor fails within a reasonable time after written notice from Engineer to correct
defective Work, or to remove and replace defective Work as required by Engineer, then
Owner may, after 7 days’ written notice to Contractor, correct or remedy any such deficiency.
B. In exercising the rights and remedies under this Paragraph 14.07, Owner shall proceed
expeditiously. In connection with such corrective or remedial action, Owner may exclude
Contractor from all or part of the Site, take possession of all or part of the Work and suspend
Contractor’s services related thereto, and incorporate in the Work all materials and
equipment stored at the Site or for which Owner has paid Contractor but which are stored
elsewhere. Contractor shall allow Owner, Owner’s representatives, agents and employees,
Owner’s other contractors, and Engineer and Engineer’s consultants access to the Site to
enable Owner to exercise the rights and remedies under this paragraph.
C. All claims, costs, losses, and damages incurred or sustained by Owner in exercising the rights
and remedies under this Paragraph 14.07 will be charged against Contractor as set-offs
against payments due under Article 15. Such claims, costs, losses and damages will include
but not be limited to all costs of repair, or replacement of work of others destroyed or
damaged by correction, removal, or replacement of Contractor’s defective Work.
D. Contractor shall not be allowed an extension of the Contract Times because of any delay in
the performance of the Work attributable to the exercise by Owner of Owner’s rights and
remedies under this Paragraph 14.07.

ARTICLE 15—PAYMENTS TO CONTRACTOR; SET-OFFS; COMPLETION; CORRECTION PERIOD
15.01

Progress Payments
A. Basis for Progress Payments: The Schedule of Values established as provided in Article 2 will
serve as the basis for progress payments and will be incorporated into a form of Application
for Payment acceptable to Engineer. Progress payments for Unit Price Work will be based on
the number of units completed during the pay period, as determined under the provisions of
Paragraph 13.03. Progress payments for cost-based Work will be based on Cost of the Work
completed by Contractor during the pay period.
B. Applications for Payments
1. At least 20 days before the date established in the Agreement for each progress payment
(but not more often than once a month), Contractor shall submit to Engineer for review
an Application for Payment filled out and signed by Contractor covering the Work
completed as of the date of the Application and accompanied by such supporting
documentation as is required by the Contract Documents.
2. If payment is requested on the basis of materials and equipment not incorporated in the
Work but delivered and suitably stored at the Site or at another location agreed to in
writing, the Application for Payment must also be accompanied by: (a) a bill of sale,
invoice, copies of subcontract or purchase order payments, or other documentation
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establishing full payment by Contractor for the materials and equipment; (b) at Owner’s
request, documentation warranting that Owner has received the materials and
equipment free and clear of all Liens; and (c) evidence that the materials and equipment
are covered by appropriate property insurance, a warehouse bond, or other
arrangements to protect Owner’s interest therein, all of which must be satisfactory to
Owner.
3. Beginning with the second Application for Payment, each Application must include an
affidavit of Contractor stating that all previous progress payments received by Contractor
have been applied to discharge Contractor’s legitimate obligations associated with prior
Applications for Payment.
4. The amount of retainage with respect to progress payments will be as stipulated in the
Agreement.
C. Review of Applications
1. Engineer will, within 10 days after receipt of each Application for Payment, including each
resubmittal, either indicate in writing a recommendation of payment and present the
Application to Owner, or return the Application to Contractor indicating in writing
Engineer’s reasons for refusing to recommend payment. In the latter case, Contractor
may make the necessary corrections and resubmit the Application.
2. Engineer’s recommendation of any payment requested in an Application for Payment will
constitute a representation by Engineer to Owner, based on Engineer’s observations of
the executed Work as an experienced and qualified design professional, and on Engineer’s
review of the Application for Payment and the accompanying data and schedules, that to
the best of Engineer’s knowledge, information and belief:
a. the Work has progressed to the point indicated;
b. the quality of the Work is generally in accordance with the Contract Documents
(subject to an evaluation of the Work as a functioning whole prior to or upon
Substantial Completion, the results of any subsequent tests called for in the Contract
Documents, a final determination of quantities and classifications for Unit Price Work
under Paragraph 13.03, and any other qualifications stated in the recommendation);
and
c. the conditions precedent to Contractor’s being entitled to such payment appear to
have been fulfilled in so far as it is Engineer’s responsibility to observe the Work.
3. By recommending any such payment Engineer will not thereby be deemed to have
represented that:
a. inspections made to check the quality or the quantity of the Work as it has been
performed have been exhaustive, extended to every aspect of the Work in progress,
or involved detailed inspections of the Work beyond the responsibilities specifically
assigned to Engineer in the Contract; or
b. there may not be other matters or issues between the parties that might entitle
Contractor to be paid additionally by Owner or entitle Owner to withhold payment to
Contractor.
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4. Neither Engineer’s review of Contractor’s Work for the purposes of recommending
payments nor Engineer’s recommendation of any payment, including final payment, will
impose responsibility on Engineer:
a. to supervise, direct, or control the Work;
b. for the means, methods, techniques, sequences, or procedures of construction, or
the safety precautions and programs incident thereto;
c. for Contractor’s failure to comply with Laws and Regulations applicable to
Contractor’s performance of the Work;
d. to make any examination to ascertain how or for what purposes Contractor has used
the money paid by Owner; or
e. to determine that title to any of the Work, materials, or equipment has passed to
Owner free and clear of any Liens.
5. Engineer may refuse to recommend the whole or any part of any payment if, in Engineer’s
opinion, it would be incorrect to make the representations to Owner stated in
Paragraph 15.01.C.2.
6. Engineer will recommend reductions in payment (set-offs) necessary in Engineer’s
opinion to protect Owner from loss because:
a. the Work is defective, requiring correction or replacement;
b. the Contract Price has been reduced by Change Orders;
c. Owner has been required to correct defective Work in accordance with
Paragraph 14.07, or has accepted defective Work pursuant to Paragraph 14.04;
d. Owner has been required to remove or remediate a Hazardous Environmental
Condition for which Contractor is responsible; or
e. Engineer has actual knowledge of the occurrence of any of the events that would
constitute a default by Contractor and therefore justify termination for cause under
the Contract Documents.
D. Payment Becomes Due
1. Ten days after presentation of the Application for Payment to Owner with Engineer’s
recommendation, the amount recommended (subject to any Owner set-offs) will become
due, and when due will be paid by Owner to Contractor.
E. Reductions in Payment by Owner
1. In addition to any reductions in payment (set-offs) recommended by Engineer, Owner is
entitled to impose a set-off against payment based on any of the following:
a. Claims have been made against Owner based on Contractor’s conduct in the
performance or furnishing of the Work, or Owner has incurred costs, losses, or
damages resulting from Contractor’s conduct in the performance or furnishing of the
Work, including but not limited to claims, costs, losses, or damages from workplace
injuries, adjacent property damage, non-compliance with Laws and Regulations, and
patent infringement;
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b. Contractor has failed to take reasonable and customary measures to avoid damage,
delay, disruption, and interference with other work at or adjacent to the Site;
c. Contractor has failed to provide and maintain required bonds or insurance;
d. Owner has been required to remove or remediate a Hazardous Environmental
Condition for which Contractor is responsible;
e. Owner has incurred extra charges or engineering costs related to submittal reviews,
evaluations of proposed substitutes, tests and inspections, or return visits to
manufacturing or assembly facilities;
f.

The Work is defective, requiring correction or replacement;

g. Owner has been required to correct defective Work in accordance with
Paragraph 14.07, or has accepted defective Work pursuant to Paragraph 14.04;
h. The Contract Price has been reduced by Change Orders;
i.

An event has occurred that would constitute a default by Contractor and therefore
justify a termination for cause;

j.

Liquidated or other damages have accrued as a result of Contractor’s failure to
achieve Milestones, Substantial Completion, or final completion of the Work;

k. Liens have been filed in connection with the Work, except where Contractor has
delivered a specific bond satisfactory to Owner to secure the satisfaction and
discharge of such Liens; or
l.

Other items entitle Owner to a set-off against the amount recommended.

2. If Owner imposes any set-off against payment, whether based on its own knowledge or
on the written recommendations of Engineer, Owner will give Contractor immediate
written notice (with a copy to Engineer) stating the reasons for such action and the
specific amount of the reduction, and promptly pay Contractor any amount remaining
after deduction of the amount so withheld. Owner shall promptly pay Contractor the
amount so withheld, or any adjustment thereto agreed to by Owner and Contractor, if
Contractor remedies the reasons for such action. The reduction imposed will be binding
on Contractor unless it duly submits a Change Proposal contesting the reduction.
3. Upon a subsequent determination that Owner’s refusal of payment was not justified, the
amount wrongfully withheld will be treated as an amount due as determined by
Paragraph 15.01.D.1 and subject to interest as provided in the Agreement.
15.02

Contractor’s Warranty of Title
A. Contractor warrants and guarantees that title to all Work, materials, and equipment furnished
under the Contract will pass to Owner free and clear of (1) all Liens and other title defects,
and (2) all patent, licensing, copyright, or royalty obligations, no later than 7 days after the
time of payment by Owner.

15.03

Substantial Completion
A. When Contractor considers the entire Work ready for its intended use Contractor shall notify
Owner and Engineer in writing that the entire Work is substantially complete and request that
Engineer issue a certificate of Substantial Completion. Contractor shall at the same time
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submit to Owner and Engineer an initial draft of punch list items to be completed or corrected
before final payment.
B. Promptly after Contractor’s notification, Owner, Contractor, and Engineer shall make an
inspection of the Work to determine the status of completion. If Engineer does not consider
the Work substantially complete, Engineer will notify Contractor in writing giving the reasons
therefor.
C. If Engineer considers the Work substantially complete, Engineer will deliver to Owner a
preliminary certificate of Substantial Completion which will fix the date of Substantial
Completion. Engineer shall attach to the certificate a punch list of items to be completed or
corrected before final payment. Owner shall have 7 days after receipt of the preliminary
certificate during which to make written objection to Engineer as to any provisions of the
certificate or attached punch list. If, after considering the objections to the provisions of the
preliminary certificate, Engineer concludes that the Work is not substantially complete,
Engineer will, within 14 days after submission of the preliminary certificate to Owner, notify
Contractor in writing that the Work is not substantially complete, stating the reasons therefor.
If Owner does not object to the provisions of the certificate, or if despite consideration of
Owner’s objections Engineer concludes that the Work is substantially complete, then
Engineer will, within said 14 days, execute and deliver to Owner and Contractor a final
certificate of Substantial Completion (with a revised punch list of items to be completed or
corrected) reflecting such changes from the preliminary certificate as Engineer believes
justified after consideration of any objections from Owner.
D. At the time of receipt of the preliminary certificate of Substantial Completion, Owner and
Contractor will confer regarding Owner’s use or occupancy of the Work following Substantial
Completion, review the builder’s risk insurance policy with respect to the end of the builder’s
risk coverage, and confirm the transition to coverage of the Work under a permanent
property insurance policy held by Owner. Unless Owner and Contractor agree otherwise in
writing, Owner shall bear responsibility for security, operation, protection of the Work,
property insurance, maintenance, heat, and utilities upon Owner’s use or occupancy of the
Work.
E. After Substantial Completion the Contractor shall promptly begin work on the punch list of
items to be completed or corrected prior to final payment. In appropriate cases Contractor
may submit monthly Applications for Payment for completed punch list items, following the
progress payment procedures set forth above.
F. Owner shall have the right to exclude Contractor from the Site after the date of Substantial
Completion subject to allowing Contractor reasonable access to remove its property and
complete or correct items on the punch list.
15.04

Partial Use or Occupancy
A. Prior to Substantial Completion of all the Work, Owner may use or occupy any substantially
completed part of the Work which has specifically been identified in the Contract Documents,
or which Owner, Engineer, and Contractor agree constitutes a separately functioning and
usable part of the Work that can be used by Owner for its intended purpose without
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significant interference with Contractor’s performance of the remainder of the Work, subject
to the following conditions:
1. At any time, Owner may request in writing that Contractor permit Owner to use or occupy
any such part of the Work that Owner believes to be substantially complete. If and when
Contractor agrees that such part of the Work is substantially complete, Contractor,
Owner, and Engineer will follow the procedures of Paragraph 15.03.A through 15.03.E for
that part of the Work.
2. At any time, Contractor may notify Owner and Engineer in writing that Contractor
considers any such part of the Work substantially complete and request Engineer to issue
a certificate of Substantial Completion for that part of the Work.
3. Within a reasonable time after either such request, Owner, Contractor, and Engineer shall
make an inspection of that part of the Work to determine its status of completion. If
Engineer does not consider that part of the Work to be substantially complete, Engineer
will notify Owner and Contractor in writing giving the reasons therefor. If Engineer
considers that part of the Work to be substantially complete, the provisions of
Paragraph 15.03 will apply with respect to certification of Substantial Completion of that
part of the Work and the division of responsibility in respect thereof and access thereto.
4. No use or occupancy or separate operation of part of the Work may occur prior to
compliance with the requirements of Paragraph 6.04 regarding builder’s risk or other
property insurance.
15.05

Final Inspection
A. Upon written notice from Contractor that the entire Work or an agreed portion thereof is
complete, Engineer will promptly make a final inspection with Owner and Contractor and will
notify Contractor in writing of all particulars in which this inspection reveals that the Work, or
agreed portion thereof, is incomplete or defective. Contractor shall immediately take such
measures as are necessary to complete such Work or remedy such deficiencies.

15.06

Final Payment
A. Application for Payment
1. After Contractor has, in the opinion of Engineer, satisfactorily completed all corrections
identified during the final inspection and has delivered, in accordance with the Contract
Documents, all maintenance and operating instructions, schedules, guarantees, bonds,
certificates or other evidence of insurance, certificates of inspection, annotated record
documents (as provided in Paragraph 7.12), and other documents, Contractor may make
application for final payment.
2. The final Application for Payment must be accompanied (except as previously delivered)
by:
a. all documentation called for in the Contract Documents;
b. consent of the surety, if any, to final payment;
c. satisfactory evidence that all title issues have been resolved such that title to all Work,
materials, and equipment has passed to Owner free and clear of any Liens or other
title defects, or will so pass upon final payment.
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d. a list of all duly pending Change Proposals and Claims; and
e. complete and legally effective releases or waivers (satisfactory to Owner) of all Lien
rights arising out of the Work, and of Liens filed in connection with the Work.
3. In lieu of the releases or waivers of Liens specified in Paragraph 15.06.A.2 and as approved
by Owner, Contractor may furnish receipts or releases in full and an affidavit of Contractor
that: (a) the releases and receipts include all labor, services, material, and equipment for
which a Lien could be filed; and (b) all payrolls, material and equipment bills, and other
indebtedness connected with the Work for which Owner might in any way be responsible,
or which might in any way result in liens or other burdens on Owner's property, have been
paid or otherwise satisfied. If any Subcontractor or Supplier fails to furnish such a release
or receipt in full, Contractor may furnish a bond or other collateral satisfactory to Owner
to indemnify Owner against any Lien, or Owner at its option may issue joint checks
payable to Contractor and specified Subcontractors and Suppliers.
B. Engineer’s Review of Final Application and Recommendation of Payment: If, on the basis of
Engineer’s observation of the Work during construction and final inspection, and Engineer’s
review of the final Application for Payment and accompanying documentation as required by
the Contract Documents, Engineer is satisfied that the Work has been completed and
Contractor’s other obligations under the Contract have been fulfilled, Engineer will, within 10
days after receipt of the final Application for Payment, indicate in writing Engineer’s
recommendation of final payment and present the final Application for Payment to Owner
for payment. Such recommendation will account for any set-offs against payment that are
necessary in Engineer’s opinion to protect Owner from loss for the reasons stated above with
respect to progress payments. Otherwise, Engineer will return the Application for Payment to
Contractor, indicating in writing the reasons for refusing to recommend final payment, in
which case Contractor shall make the necessary corrections and resubmit the Application for
Payment.
C. Notice of Acceptability: In support of its recommendation of payment of the final Application
for Payment, Engineer will also give written notice to Owner and Contractor that the Work is
acceptable, subject to stated limitations in the notice and to the provisions of
Paragraph 15.07.
D. Completion of Work: The Work is complete (subject to surviving obligations) when it is ready
for final payment as established by the Engineer’s written recommendation of final payment
and issuance of notice of the acceptability of the Work.
E. Final Payment Becomes Due: Upon receipt from Engineer of the final Application for Payment
and accompanying documentation, Owner shall set off against the amount recommended by
Engineer for final payment any further sum to which Owner is entitled, including but not
limited to set-offs for liquidated damages and set-offs allowed under the provisions of this
Contract with respect to progress payments. Owner shall pay the resulting balance due to
Contractor within 30 days of Owner’s receipt of the final Application for Payment from
Engineer.
15.07

Waiver of Claims
A. By making final payment, Owner waives its claim or right to liquidated damages or other
damages for late completion by Contractor, except as set forth in an outstanding Claim,
EJCDC® C-700, Standard General Conditions of the Construction Contract.
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
Page 65 of 70

appeal under the provisions of Article 17, set-off, or express reservation of rights by Owner.
Owner reserves all other claims or rights after final payment.
B. The acceptance of final payment by Contractor will constitute a waiver by Contractor of all
claims and rights against Owner other than those pending matters that have been duly
submitted as a Claim, or appealed under the provisions of Article 17.
15.08

Correction Period
A. If within one year after the date of Substantial Completion (or such longer period of time as
may be prescribed by the Supplementary Conditions or the terms of any applicable special
guarantee required by the Contract Documents), Owner gives Contractor written notice that
any Work has been found to be defective, or that Contractor’s repair of any damages to the
Site or adjacent areas has been found to be defective, then after receipt of such notice of
defect Contractor shall promptly, without cost to Owner and in accordance with Owner’s
written instructions:
1. correct the defective repairs to the Site or such adjacent areas;
2. correct such defective Work;
3. remove the defective Work from the Project and replace it with Work that is not
defective, if the defective Work has been rejected by Owner, and
4. satisfactorily correct or repair or remove and replace any damage to other Work, to the
work of others, or to other land or areas resulting from the corrective measures.
B. Owner shall give any such notice of defect within 60 days of the discovery that such Work or
repairs is defective. If such notice is given within such 60 days but after the end of the
correction period, the notice will be deemed a notice of defective Work under
Paragraph 7.17.B.
C. If, after receipt of a notice of defect within 60 days and within the correction period,
Contractor does not promptly comply with the terms of Owner’s written instructions, or in an
emergency where delay would cause serious risk of loss or damage, Owner may have the
defective Work corrected or repaired or may have the rejected Work removed and replaced.
Contractor shall pay all costs, losses, and damages (including but not limited to all fees and
charges of engineers, architects, attorneys, and other professionals and all court or arbitration
or other dispute resolution costs) arising out of or relating to such correction or repair or such
removal and replacement (including but not limited to all costs of repair or replacement of
work of others). Contractor’s failure to pay such costs, losses, and damages within 10 days of
invoice from Owner will be deemed the start of an event giving rise to a Claim under
Paragraph 12.01.B, such that any related Claim must be brought within 30 days of the failure
to pay.
D. In special circumstances where a particular item of equipment is placed in continuous service
before Substantial Completion of all the Work, the correction period for that item may start
to run from an earlier date if so provided in the Specifications.
E. Where defective Work (and damage to other Work resulting therefrom) has been corrected
or removed and replaced under this paragraph, the correction period hereunder with respect
to such Work will be extended for an additional period of one year after such correction or
removal and replacement has been satisfactorily completed.
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F. Contractor’s obligations under this paragraph are in addition to all other obligations and
warranties. The provisions of this paragraph are not to be construed as a substitute for, or a
waiver of, the provisions of any applicable statute of limitation or repose.
ARTICLE 16—SUSPENSION OF WORK AND TERMINATION
16.01

Owner May Suspend Work
A. At any time and without cause, Owner may suspend the Work or any portion thereof for a
period of not more than 90 consecutive days by written notice to Contractor and Engineer.
Such notice will fix the date on which Work will be resumed. Contractor shall resume the Work
on the date so fixed. Contractor shall be entitled to an adjustment in the Contract Price or an
extension of the Contract Times directly attributable to any such suspension. Any Change
Proposal seeking such adjustments must be submitted no later than 30 days after the date
fixed for resumption of Work.

16.02

Owner May Terminate for Cause
A. The occurrence of any one or more of the following events will constitute a default by
Contractor and justify termination for cause:
1. Contractor’s persistent failure to perform the Work in accordance with the Contract
Documents (including, but not limited to, failure to supply sufficient skilled workers or
suitable materials or equipment, or failure to adhere to the Progress Schedule);
2. Failure of Contractor to perform or otherwise to comply with a material term of the
Contract Documents;
3. Contractor’s disregard of Laws or Regulations of any public body having jurisdiction; or
4. Contractor’s repeated disregard of the authority of Owner or Engineer.
B. If one or more of the events identified in Paragraph 16.02.A occurs, then after giving
Contractor (and any surety) 10 days’ written notice that Owner is considering a declaration
that Contractor is in default and termination of the Contract, Owner may proceed to:
1. declare Contractor to be in default, and give Contractor (and any surety) written notice
that the Contract is terminated; and
2. enforce the rights available to Owner under any applicable performance bond.
C. Subject to the terms and operation of any applicable performance bond, if Owner has
terminated the Contract for cause, Owner may exclude Contractor from the Site, take
possession of the Work, incorporate in the Work all materials and equipment stored at the
Site or for which Owner has paid Contractor but which are stored elsewhere, and complete
the Work as Owner may deem expedient.
D. Owner may not proceed with termination of the Contract under Paragraph 16.02.B if
Contractor within 7 days of receipt of notice of intent to terminate begins to correct its failure
to perform and proceeds diligently to cure such failure.
E. If Owner proceeds as provided in Paragraph 16.02.B, Contractor shall not be entitled to
receive any further payment until the Work is completed. If the unpaid balance of the
Contract Price exceeds the cost to complete the Work, including all related claims, costs,
losses, and damages (including but not limited to all fees and charges of engineers, architects,
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attorneys, and other professionals) sustained by Owner, such excess will be paid to
Contractor. If the cost to complete the Work including such related claims, costs, losses, and
damages exceeds such unpaid balance, Contractor shall pay the difference to Owner. Such
claims, costs, losses, and damages incurred by Owner will be reviewed by Engineer as to their
reasonableness and, when so approved by Engineer, incorporated in a Change Order. When
exercising any rights or remedies under this paragraph, Owner shall not be required to obtain
the lowest price for the Work performed.
F. Where Contractor’s services have been so terminated by Owner, the termination will not
affect any rights or remedies of Owner against Contractor then existing or which may
thereafter accrue, or any rights or remedies of Owner against Contractor or any surety under
any payment bond or performance bond. Any retention or payment of money due Contractor
by Owner will not release Contractor from liability.
G. If and to the extent that Contractor has provided a performance bond under the provisions
of Paragraph 6.01.A, the provisions of that bond will govern over any inconsistent provisions
of Paragraphs 16.02.B and 16.02.D.
16.03

Owner May Terminate for Convenience
A. Upon 7 days’ written notice to Contractor and Engineer, Owner may, without cause and
without prejudice to any other right or remedy of Owner, terminate the Contract. In such
case, Contractor shall be paid for (without duplication of any items):
1. completed and acceptable Work executed in accordance with the Contract Documents
prior to the effective date of termination, including fair and reasonable sums for overhead
and profit on such Work;
2. expenses sustained prior to the effective date of termination in performing services and
furnishing labor, materials, or equipment as required by the Contract Documents in
connection with uncompleted Work, plus fair and reasonable sums for overhead and
profit on such expenses; and
3. other reasonable expenses directly attributable to termination, including costs incurred
to prepare a termination for convenience cost proposal.
B. Contractor shall not be paid for any loss of anticipated profits or revenue, post-termination
overhead costs, or other economic loss arising out of or resulting from such termination.

16.04

Contractor May Stop Work or Terminate
A. If, through no act or fault of Contractor, (1) the Work is suspended for more than 90
consecutive days by Owner or under an order of court or other public authority, or (2)
Engineer fails to act on any Application for Payment within 30 days after it is submitted, or (3)
Owner fails for 30 days to pay Contractor any sum finally determined to be due, then
Contractor may, upon 7 days’ written notice to Owner and Engineer, and provided Owner or
Engineer do not remedy such suspension or failure within that time, terminate the contract
and recover from Owner payment on the same terms as provided in Paragraph 16.03.
B. In lieu of terminating the Contract and without prejudice to any other right or remedy, if
Engineer has failed to act on an Application for Payment within 30 days after it is submitted,
or Owner has failed for 30 days to pay Contractor any sum finally determined to be due,
Contractor may, 7 days after written notice to Owner and Engineer, stop the Work until
payment is made of all such amounts due Contractor, including interest thereon. The
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provisions of this paragraph are not intended to preclude Contractor from submitting a
Change Proposal for an adjustment in Contract Price or Contract Times or otherwise for
expenses or damage directly attributable to Contractor’s stopping the Work as permitted by
this paragraph.
ARTICLE 17—FINAL RESOLUTION OF DISPUTES
17.01

Methods and Procedures
A. Disputes Subject to Final Resolution: The following disputed matters are subject to final
resolution under the provisions of this article:
1. A timely appeal of an approval in part and denial in part of a Claim, or of a denial in full,
pursuant to Article 12; and
2. Disputes between Owner and Contractor concerning the Work, or obligations under the
Contract Documents, that arise after final payment has been made.
B. Final Resolution of Disputes: For any dispute subject to resolution under this article, Owner or
Contractor may:
1. elect in writing to invoke the dispute resolution process provided for in the
Supplementary Conditions;
2. agree with the other party to submit the dispute to another dispute resolution process;
or
3. if no dispute resolution process is provided for in the Supplementary Conditions or
mutually agreed to, give written notice to the other party of the intent to submit the
dispute to a court of competent jurisdiction.

ARTICLE 18—MISCELLANEOUS
18.01

Giving Notice
A. Whenever any provision of the Contract requires the giving of written notice to Owner,
Engineer, or Contractor, it will be deemed to have been validly given only if delivered:
1. in person, by a commercial courier service or otherwise, to the recipient’s place of
business;
2. by registered or certified mail, postage prepaid, to the recipient’s place of business; or
3. by e-mail to the recipient, with the words “Formal Notice” or similar in the e-mail’s subject
line.

18.02

Computation of Times
A. When any period of time is referred to in the Contract by days, it will be computed to exclude
the first and include the last day of such period. If the last day of any such period falls on a
Saturday or Sunday or on a day made a legal holiday by the law of the applicable jurisdiction,
such day will be omitted from the computation.
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18.03

Cumulative Remedies
A. The duties and obligations imposed by these General Conditions and the rights and remedies
available hereunder to the parties hereto are in addition to, and are not to be construed in
any way as a limitation of, any rights and remedies available to any or all of them which are
otherwise imposed or available by Laws or Regulations, by special warranty or guarantee, or
by other provisions of the Contract. The provisions of this paragraph will be as effective as if
repeated specifically in the Contract Documents in connection with each particular duty,
obligation, right, and remedy to which they apply.

18.04

Limitation of Damages
A. With respect to any and all Change Proposals, Claims, disputes subject to final resolution, and
other matters at issue, neither Owner nor Engineer, nor any of their officers, directors,
members, partners, employees, agents, consultants, or subcontractors, shall be liable to
Contractor for any claims, costs, losses, or damages sustained by Contractor on or in
connection with any other project or anticipated project.

18.05

No Waiver
A. A party’s non-enforcement of any provision will not constitute a waiver of that provision, nor
will it affect the enforceability of that provision or of the remainder of this Contract.

18.06

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

18.07

Controlling Law
A. This Contract is to be governed by the law of the state in which the Project is located.

18.08

Assignment of Contract
A. Unless expressly agreed to elsewhere in the Contract, no assignment by a party to this
Contract of any rights under or interests in the Contract will be binding on the other party
without the written consent of the party sought to be bound; and, specifically but without
limitation, money that may become due and money that is due may not be assigned without
such consent (except to the extent that the effect of this restriction may be limited by law),
and unless specifically stated to the contrary in any written consent to an assignment, no
assignment will release or discharge the assignor from any duty or responsibility under the
Contract.

18.09

Successors and Assigns
A. Owner and Contractor each binds itself, its successors, assigns, and legal representatives to
the other party hereto, its successors, assigns, and legal representatives in respect to all
covenants, agreements, and obligations contained in the Contract Documents.

18.10

Headings
A. Article and paragraph headings are inserted for convenience only and do not constitute parts
of these General Conditions.
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SUPPLEMENTARY CONDITIONS
These Supplementary Conditions amend or supplement the Standard General Conditions
of the Construction Contract, EJCDC® C-700 (2018 Edition). All provisions that are not so
amended or supplemented remain in full force and effect.
The terms used in these Supplementary Conditions have the meanings stated in the
General Conditions. Additional terms used in these Supplementary Conditions have the
meanings stated below, which are applicable to both the singular and plural thereof.
The address system used in these Supplementary Conditions is the same as the address
system used in the General Conditions, with the prefix “SC” added thereto.

ARTICLE 1 – DEFINITIONS AND TERMINOLOGY
SC-1.01.A.8 Add the following at the end of the Article 1.01.A.8:
The Change Order form to be used on this Project is EJCDC C-941
(2018). Agency approval is required before Change Orders are effective.
SC-1.01.A.30 Add the following at the end of Article 1.01.A.30
For the purposes of Rural Development, this term is synonymous with the
term “applicant” as defined in 7 CFR 1780.7 (a)(1),(2) and (3) and is an
entity receiving financial assistance from the federal programs.
SC-1.01.A.32. Add the following at the end of the last sentence of Paragraph
1.01.A.32:
A project includes all activity that an Owner is undertaking to be financed in whole
or in part by programs subject to AIS requirements. The intentional splitting of a
project into separate and smaller contracts or obligations to avoid AIS
requirements is prohibited.
SC-1.01.A.50. Add the following at the end of the last sentence of Paragraph
1.01.A.50:
A Work Change Directive cannot change Contract Price or Contract Times
without a subsequent Change Order.
SC-1.01.A.51 Add the following new Paragraph 1.01.A.51 immediately after Paragraph
1.01.A.50:
51. Agency - The Project is financed in whole or in part by USDA Rural Utilities
Service pursuant to the Consolidated Farm and Rural Development Act (7 USC
Section 1921 et seq.). The Rural Utilities Service programs are administered
through the USDA Rural Development offices; therefore, the Agency for these
documents is USDA Rural Development.
SC-1.01.A.52 Add the following new Paragraph 1.01.A.52 immediately after Paragraph
1.01.A.51:
52. Defined terms pertaining to American Iron and Steel requirements are
contained in specification section 00490.

ARTICLE 2 – PRELIMINARY MATTERS
00800-1

SC-2.02.A Amend the first sentence of Paragraph 2.02.A to read as follows:
Owner shall furnish to Contractor five copies of the Contract Documents
(including one fully executed counterpart of the Agreement), and one copy in
electronic portable document format (PDF).

ARTICLE 4 – COMMENCEMENT AND PROGRESS OF THE WORK
SC-4.01.A

Amend the last Paragraph of 4.01.A by striking out the following words:
In no event will the Contract Times commence to run later than the ninetieth (90)
day after the day of Bid opening or the thirtieth day after the Effective Date of the
Contract, whichever date is earlier.

ARTICLE 5 – SITE, SUBSURFACE AND PHYSICAL CONDITIONS; HAZARDOUS
ENVIRONMENTAL CONDITIONS
SC-5.03 Add the following new paragraph immediately after paragraph 5.03D:
E. The following reports of explorations and tests of subsurface conditions and
Drawings at or adjacent to the Site that contain Technical Data upon which
the Contractor may rely:

a. Geotechnical investigations by Crawford & Associates (Appendix
A)

SC-5.06 Add the following new paragraph immediately after paragraph 5.06.A.3:

4.

The following reports and Drawings known to Owner relating to Hazardous
Environmental Conditions at or adjacent to the Site contain Technical Data
upon which the Contractor may rely: Hazardous Materials (Lead and
Asbestos) Survey Report – See Appendix D to these Specifications.

ARTICLE 6 – BONDS AND INSURANCE
SC-6.03. Add the following new paragraph immediately after Paragraph 6.03:
D.
The limits of liability for insurance required by paragraph 6.03 of the General
Conditions shall provide coverage for not less than the following amounts or greater where
required by Laws and Regulations:
1. Workers’ Compensation and Related Coverages
State
Statutory
Employer’s Liability
$1,000,000
2. Contractor’s Commercial General Liability
General Aggregate
Products-Completed Operations Aggregate
Personal and Advertising Injury
Bodily Injury and Property Damage (Each Occurrence)
3. Automobile Liability
Combined Single Limit

$1,000,000

4. Excess or Umbrella Liability
00800-2

$2,000,000
$1,000,000
$1,000,000
$1,000,000

General Aggregate
Each Occurrence

$2,000,000
$2,000,000

The Owner, Engineer, and their employees and agents are to be included as additional
insureds.
SC-6.04.A Delete Paragraph 6.04.A in its entirety

ARTICLE 7 – CONTRACTOR’S RESPONSIBILITIES
SC-7.04.D Add the following new Paragraph 7.04.D immediately after Paragraph
7.04.C:
D.

All iron and steel products must meet American Iron and Steel requirements.

SC-7.04.E

Add the following new Paragraph 7.04.E immediately after Paragraph
7.04.D:

E.

For projects utilizing a de minimis waiver, Contractor shall maintain an
itemized list of non-domestically produced iron and steel incidental
components and ensure that the cost is less than 5% of total materials cost for
project.

SC-7.05.A Amend the third sentence of the paragraph by striking out the following words:
Unless the specification or description contains or is followed by words reading
that no like, equivalent, or “or-equal” item is permitted.
SC 7.05.A.1 Amend the last sentence of Paragraph a.3 by striking out “and;” and
adding a period at the end of Paragraph a.3.
SC 7.05.A.1 Delete paragraph 7.05.1.a.4 in its entirety.
SC 7.05.B Add the following at the end of Paragraph 7.05.B:
Contractor shall include a Manufacturer’s Certification letter for compliance
with American Iron and Steel requirements in support data, if applicable. Refer
to Manufacturer’s Certification Letter provided in these Contract Documents.
SC 7.06.A.3.a.2 Remove “and” from the end of Paragraph 7.06.A.3.a.2
SC 7.06.A.3.a.3 Add “;and” to the end of Paragraph 7.06.A.3.a.3
SC 7.06.A.3.a.4 Add the following new Paragraph 7.06.A.3.a.4 immediately after
Paragraph 7.06.A.3.a.3:
4) comply with American Iron and Steel by providing Manufacturer’s
Certification letter of American Iron and Steel compliance, if applicable. Refer
to Manufacturer’s Certification Letter provided in these Contract Documents.
SC-7.07.A Amend Paragraph 7.07.A by adding the following text to the end of the
Paragraph:
The Contractor shall not award work valued at more than fifty percent of the
Contract Price to Subcontractor(s), without prior written approval of the Owner.
SC-7.07.B

Delete Paragraph 7.07.B in its entirety

SC-7.07.E

Amend the second sentence of Paragraph 7.07.E by striking out:
“Owner also may require Contractor to retain specific replacements; provided,
however, that”

SC 7.12.A Amend Paragraph 7.12.A by adding the following after “written interpretations
and clarifications,”:
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Manufacturers’ Certification letters,
SC-7.13. Add the following new paragraph immediately after Paragraph 7.12.J:
K. For all excavations in excess of five (5) feet, the Contractor shall, pursuant to
Labor Code Section 6705, submit in advance of any excavation hereunder a
detailed plan showing the design of shoring, bracing, sloping, or other
provisions to be made for worker protection from caving ground. No such
excavation shall be made until said detailed plan is submitted by Contractor
and accepted by Engineer.
SC 7.16.A.1.C Amend Paragraph 7.16.A.1.C by deleting the last period and adding:
Including Manufacturer's Certification letter for any item in the submittal subject
to American Iron and Steel requirements and include the Certificate in the
submittal. Refer to Manufacturer's Certification Letter provided in these
Contract Documents.
SC 7.16.C.9 Add new Paragraph 7.16.C.9 immediately after Paragraph 7.16.C.8:
Engineer’s review and approval of Shop Drawings or Sample shall include
review of compliance with American Iron and Steel requirements, as
applicable.
SC 7.17.F Add new Paragraph 7.117.F immediately after Paragraph 7.17.E:
Contractor shall certify upon Substantial Completion that all Work and
Materials have complied with American Iron and Steel requirements as
mandated by Section 746 of Title VII of the Consolidated Appropriations Act of
2017 (Division- A- Agriculture, Rural Development, Food and Drug
Administration and Related Agencies Appropriations Act, 2017) and
subsequent statutes mandating domestic preference. Contractor shall provide
said Certification to Owner. Refer to General Contractor’s Certification Letter
provided in these Contract Documents.

ARTICLE 11 – CHANGES TO THE CONTRACT
SC 11.05.B- Add the following at the end of this Paragraph:
For Owner-authorized changes in the Work, Engineer will provide the
Manufacturer’s Certification for any materials subject to American Iron and
Steel requirements.
SC 11.09.B.2.c Add new Paragraph 11.09.B.2.c immediately after Paragraph 11.09.B.2.b:
Change Orders involving materials subject to American Iron and Steel
requirements shall include supporting data (name of manufacturer, city and state
where the product was manufactured, description of product, signature of
authorized manufacturer’s representative) in the Manufacturer’s Certification
Letter, as applicable.
SC 11.09.B.5 Modify Paragraph 11.09.B.5 by adding the following before Engineer’s
decision…”
All Contract Change Orders must be concurred in by Agency before they are
effective. Upon agency concurrence, engineer’s decision…

ARTICLE 12 - CLAIMS
SC-12.01. Add the following new paragraph immediately after paragraph 12.01.G:
H. If this is a “Public Works Contract” as defined in Section 22200 of the California
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Public Contract Code, claims shall be resolved pursuant to Section 9204 of the
California Public Contract Code. Key provisions of that section are
summarized as follows:
1. “Claim” means a separate demand by a contractor sent by registered
mail or certified mail with return receipt requested, for one or more of
the following:
(A) A time extension, including, without limitation, for relief from
damages or penalties for delay assessed by a public entity under a
contract for a public works project.
(B) Payment by the public entity of money or damages arising from work
done by, or on behalf of, the contractor pursuant to the contract for a
public works project and payment for which is not otherwise expressly
provided or to which the claimant is not otherwise entitled.
2. Payment of an amount that is disputed by the public entity upon receipt
of a claim pursuant to this section, Owner shall conduct a reasonable
review of the claim and, within a period not to exceed 45 days, shall
provide Contractor a written statement identifying what portion of the
claim is disputed and what portion is undisputed. Upon receipt of a
claim, Owner and Contractor may, by mutual agreement, extend the
time period provided in this subdivision.
3. Contactor shall furnish reasonable documentation to support the claim.
4. Any payment due on an undisputed portion of the claim shall be
processed and made within 60 days after Owner issues its written
statement.
5. If Contractor disputes Owner’s written response, or if Owner fails to
respond to a claim, Contractor may demand in writing an informal
conference to meet and confer for settlement of the issues in dispute.
Upon receipt of a demand in writing sent by registered mail or certified
mail, return receipt requested, Owner shall schedule a meet and confer
conference within 30 days for settlement of the dispute.
6. Within 10 business days following the conclusion of the meet and confer
conference , if the claim or any portion of the claim remains in dispute,
Owner shall provide Contractor a written statement identifying the portion
of the claim that remains in dispute and the portion that is undisputed.
Any payment due on an undisputed portion of the claim shall be
processed and made within 60 days after Owner issues its written
statement, Any undisputed portion of the claim, as identified by the
Contractor in writing, shall be submitted to nonbinding mediation with the
public entity and Contractor sharing the associated costs equally. If the
mediation is unsuccessful, the parts of the claim remaining in dispute
shall be subject to applicable procedures outside this section.
7. Failure by Owner to respond to a claim from Contractor within the time
periods described herein or to otherwise meet the time requirements of this
section shall result in the claim being rejected in its entirety. A claim that is
denied by reason of the public entity’s failure to have responded to a claim,
or its failure to otherwise meet the time requirements of this section, shall
not constitute an adverse finding with regard to the merits of the claim or
the responsibility or qualifications of the claimant.
8. Amounts not paid in a timely manner as required by this section shall bear
interest at the maximum legal rate.
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ARTICLE 13 – COST OF THE WORK; ALLOWANCES; UNIT PRICE WORK
SC 13.02.C Modify Paragraph 13.02.C by adding the following at the end of the
Paragraph:
, subject to approval by Agency.

ARTICLE 14 – TESTS AND INSPECTIONS; CORRECTION, REMOVAL, OR
ACCEPTANCE OF DEFECTIVE WORK
SC 14.03.G Add new Paragraph 14.03.G immediately after 14.04.F:
G.

Installation of materials that are non-compliant with American Iron and Steel
requirements shall be considered defective work.

ARTICLE 15 – PAYMENTS TO CONTRACTOR; SET-OFFS; COMPLETION;
CORRECTION PERIOD
SC-15.01.B.4

Add the following language at the end of paragraph 15.01.B.4:
No payments will be made that would deplete the retainage, place in escrow
any funds that are required for retainage, or invest the retainage for the
benefit of the Contractor. Funding for this project is provided pursuant to the
Consolidated Farm and Rural Development Act (7 U.S.C. Section 1921 et
seq.) and this contract does not allow for substitution of securities (as
described in Public Code Section 22300) in lieu of retention.

SC-15.01.B.5. Add the following new paragraph after Paragraph 15.01.B.4
The Application for Payment Form to be used on this Project is EJCDC No.
C-620. The Agency must approve all Applications for Payment before
payment is made.
SC-15.01.B.6 Add new Paragraph 15.01.B.6 immediately after Paragraph 15.01.B.5:
By submitting materials for payment, Contractor is certifying that the
submitted materials are compliant with American Iron and Steel
requirements. Manufacturer’s Certification letter for materials satisfy this
requirement. Refer to Manufacturer’s Certification Letter provided in these
Contract Documents.
SC-15.01.C.2.d. Add the following new paragraph after Paragraph 15.01.C.2.c:
d. The materials presented for payment comply with American Iron and Steel
requirements.
SC-15.01.D.1 Delete Paragraph 15.01.D.1 in its entirety and insert the following in its
place:
1. The Application for Payment with Engineer’s recommendation will be presented to the
Owner and Agency for consideration, If both the Owner and Agency find the Application
for Payment acceptable, the recommended amount less any reduction under the
provisions of Paragraph 15.01.E will become due forty five (45) days after the
Application for Payment is presented to the Owner, and the Owner will make payment
to the Contractor.
SC-15.02.A. Amend Paragraph 15.02 by striking out the following text:
“7 days after”.
SC-15.03.A Modify 15.03.A by adding the following after the last sentence:
Contractor shall also submit the General (Prime) Contractor’s Certification of
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Compliance certifying that to the best of the Contractor’s knowledge and
belief all substitutes, equals, and all iron and steel products proposed in the
shop drawings, Change Orders, and Partial Payment Estimates, and those
installed for the Project, are either produced in the United States or are the
subject of an approved waiver under Section 746 of Title VII of the
Consolidated Appropriations Act of 2017 (Division- A- Agriculture, Rural
Development, Food and Drug Administration and Related Agencies
Appropriations Act, 2017) and subsequent statutes mandating domestic
preference.
SC-15.06.E

Delete the last sentence and replace with the following:
Thirty-five days after the filing of a Notice of Completion with the County
Recorder and after presentation to Owner of the Application for Payment and
accompanying documentation, the amount recommended by Engineer, less
any sum Owner is owed.

SC-19 Add the following new Article:

ARTICLE 19 – FEDERAL REQUIREMENTS
SC-19.01 Agency Not a Party
A. This Contract is expected to be funded in part with funds provided by Agency.
Neither Agency, nor any of its departments, entities, or employees is a party to
this Contract.
SC 19.02 Contract Approval
A. Owner and Contractor will furnish Owner’s attorney such evidence as required so
that Owner’s attorney can complete and execute the “Certificate of Owner’s
Attorney” before Owner submits the executed Contract Documents to Agency for
approval.
B. Concurrence by Agency in the award of the Contract is required before the
Contract is effective.
SC-19.03 Conflict of Interest & Gratuities
A. Contractor may not knowingly contract with a supplier or manufacturer if the
individual or entity who prepared the plans and specifications has a corporate or
financial affiliation with the supplier or manufacturer. Owner’s officers,
employees, or agents shall not engage in the award or administration of this
Contract if a conflict of interest, real or apparent, would be involved. Such a
conflict would arise when: (i) the employee, officer or agent; (ii) any member of
their immediate family; (iii) their partner or (iv) an organization that employs, or is
about to employ, any of the above, has a financial interest in or other interest in
or a tangible personal benefit from the Contractor. Owner’s officers, employees,
or agents shall neither solicit nor accept gratuities, favors or anything of monetary
value from Contractor or subcontractors.
SC-19.04 Gratuities
A. If Owner finds after a notice and hearing that Contractor, or any of Contractor’s
agents or representatives, offered or gave gratuities (in the form of entertainment,
gifts, or otherwise) to any official, employee, or agent of Owner or Agency in an
attempt to secure this Contract or favorable treatment in awarding, amending, or
making any determinations related to the performance of this Contract, Owner
may, by written notice to Contractor, terminate this Contract. Owner may also
pursue other rights and remedies that the law or this Contract provides. However,
the existence of the facts on which Owner bases such findings shall be an issue
and may reviewed in proceedings under the dispute resolution provisions of this
Contract.
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B. In the event this Contract is terminated as provided in paragraph 19.04.A, Owner
may pursue the same remedies against Contractor as it could pursue in the event
of a breach of this Contract by Contractor. As a penalty, in addition to any other
damages to which it may be entitled by law, Owner may pursue exemplary
damages in an amount (as determined by Owner) which shall not be less than
three nor more than ten times the costs Contractor incurs in providing any such
gratuities to any such officer or employee.
SC-19.05 Small, Minority and Women’s Businesses
A. If Contractor intends to let any subcontracts for a portion of the work, Contractor
must take all necessary affirmative steps to assure that minority businesses,
women’s business enterprises, and labor surplus area firms are used whenever
possible. Affirmative steps must include:
(1) Placing qualified small and minority businesses and women’s
enterprises on solicitation lists;
(2) Assuring that small and minority businesses; and women’s business
enterprises are solicited whenever they are potential sources;
(3) Dividing total requirements when economically feasible, into small
tasks or quantities to permit maximum participation by small, minority,
and women’s businesses;
(4)

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

(5)

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

SC-19.06 Anti-Kickback
A. Contractor shall comply with the Copeland Anti-Kickback Act (40 U.S.C. 3145) as
supplemented by Department of Labor regulations (29 CFR Part 3, “Contractors
and Subcontractors on Public Buildings or Public Works Financed in Whole or in
Part by Loans and Grants from the United States”). The Act provides that
Contractor or subcontractor must be prohibited from inducing, by any means, any
person employed in the construction, completion, or repair of public work, to give
up any part of the compensation to which he or she is otherwise entitled. Owner
shall report all suspected or reported violations to Agency.
SC-19.07 Clean Air Act and the Federal Water Pollution Control Act
A. Contractor to agree to comply with all applicable standards, orders or regulations
issued pursuant to the Clean Air Act (42 U.S.C. 7401-7671q) and the Federal
Water Pollution Control Act as amended (33 U.S.C. 1251-1387). Violations must
be reported to the Federal awarding agency and the Regional Office of the
Environmental Protection Agency (EPA).
SC-19.08 Equal Employment Opportunity
A. The Contract is considered a federally assisted construction contract. Except as
otherwise provided under 41 CFR Part 60, all contracts that meet the definition of
“federally assisted construction contract” in 41 CFR Part 60-1.3 must include the
equal opportunity clause provided under 41 CFR 60-1.4(b), in accordance with
Executive Order 11246, “Equal Employment Opportunity” (30 CFR 12319, 12935,
3 CFR Part 1964-1965 Comp., p. 339), as amended by Executive Order 11375,
“Amending Executive Order 11246 Relating to Equal Employment Opportunity,”
and implementing regulations at 41 CFR Part 60, “Office of Federal Contract
Compliance Programs, Equal Employment Opportunity, Department of Labor.”
SC-19.09 Byrd Anti-Lobbying Amendment (31 U.S.C. 1352)
A. Contractors that apply or bid for an award exceeding $100,000 must file the
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required certification (RD Instruction 1940-Q, Exhibit A-1). The Contractor certifies
to the Owner and every subcontractor certifies to the Contractor that it will not and
has not used Federal appropriated funds to pay any person or organization for
influencing or attempting to influence an officer or employee of any agency, a
member of Congress, officer or employee of Congress, or an employee of a
member of Congress in connection with obtaining the Contract if it is covered by
31 U.S.C. 1352. The contractor and every subcontractor must also disclose any
lobbying with non-Federal funds that takes place in connection with obtaining any
Federal award. Such disclosures are forwarded from tier to tier up to the Owner.
Necessary certification and disclosure forms shall be provided by Owner.
SC-19.10 Environmental Requirements
When constructing a project involving trenching and/or other related earth
excavations, Contractor shall comply with the following environmental conditions:
A. Wetlands - When disposing of excess, spoil, or other construction materials on
public or private property, Contractor shall not fill in or otherwise convert wetlands.
B. Floodplains - When disposing of excess, spoil, or other construction materials
on public or private property, Contractor shall not fill in or otherwise convert
100-year floodplain areas (Standard Flood Hazard Area) delineated on the
latest Federal Emergency Management Agency Floodplain Maps, or other
appropriate maps, e.g., alluvial soils on NRCS Soil Survey maps
C. Historic Preservation -Applicants shall ensure that Contractors maintain a copy
of the following inadvertent discovery plan onsite for review:
1. If during the course of any ground disturbance related to any Project, any
post review discovery, including but not limited to, any artifacts, foundations,
or other indications of past human occupation of the area are uncovered, shall
be protected by complying with 36 CFR800.13(b)(3)and (c) and shall include
the following:
a)

b)

c)

d)

All Work, including vehicular traffic, shall immediately stop within a 50 ft.
radius around the area of discovery. The Contractor shall ensure
barriers are established to protect the area of discovery and notify the
Engineer to contact the appropriate RD personnel. The Engineer shall
engage a Secretary of the Interior (SOI) qualified professional
archeologist to quickly assess the nature and scope of the discovery;
implement interim measures to protect the discovery from looting and
vandalism; and establish broader barriers if further historic and/or
precontact properties, can reasonably be expected to occur.
The RD personnel shall notify the appropriate RD environmental staff
member, the Federal Preservation Officer (FPO), and State Historic
Preservation Office (SHPO) immediately. Indian Tribe(s) that have an
interest in the area of discovery shall be contacted immediately. The SHPO
may require additional tribes who may have an interest in the area of
discovery also be contacted. The notification shall include an assessment of
the discovery provided by the SOI qualified professional archeologist.
When the discovery contains burial sites or human remains, the
Contractor shall immediately notify the appropriate RD personnel who
will contact the RD environmental staff member, FPO, and the SHPO.
The relevant law enforcement authorities shall be immediately
contacted by onsite personnel to reduce delay times, in accordance
with tribal, state and local laws including 36 CFR Part 800.13; 43 CFR
Part 10, Subpart B; and the Advisory Council on Historic
Preservation’s Policy Statement Regarding treatment of Burial Sites,
Human Remains, or Funerary Objects (February 23, 2007).
When the discovery contains burial sites or human remains, all
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e)

f)

g)

construction activities, including vehicular traffic shall stop within a 100
ft. radius of the discovery and barriers shall be established. The
evaluation of human remains shall be conducted at the site of
discovery by a SOI qualified professional. Remains that have been
removed from their primary context and where that context may be in
question may be retained in a secure location, pending further
decisions on treatment and disposition. RD may expand this radius
based on the SOI professional’s assessment of the discovery and
establish broader barriers if further subsurface burial sites, or human
remains can reasonably be expected to occur. RD, in consultation with
the SHPO and interested Tribes, shall develop a plan for the treatment
of native human remains.
Work may continue in other areas of the undertaking where no historic
properties, burial sites, or human remains are present. If the
inadvertent discovery appears to be a consequence of illegal activity
such as looting, the onsite personnel shall contact the appropriate
legal authorities immediately if the landowner has not already done so.
Work may not resume in the area of the discovery until a notice to
proceed has been issued by RD. RD shall not issue the notice to
proceed until it has determined that the appropriate local protocols and
consulting parties have been consulted.
Inadvertent discoveries on Federal and Tribal land shall follow the
processes required by the Federal or Tribal entity.

D. Endangered Species - Contractor shall comply with the Endangered Species
Act, which provides for protection of endangered and/or threatened species
and critical habitat. Should any evidence of the presence of endangered and/or
threatened species or their critical habitat be brought to the attention of
Contractor, Contractor will immediately report this evidence to Owner and a
representative of Agency. Construction shall be temporarily halted pending the
notification process and further directions issued by Agency after consultation
with the U.S. Fish and Wildlife Service.
E. Mitigation Measures - Environmental mitigation measures are required on this
Project and can be found in the 01 57 19 Environmental Requirements
technical specification.
SC-19.11 Contract Work Hours and Safety Standards Act (40 U.S.C. 3701-3708)
A. Where applicable, for contracts awarded by the Owner in excess of $100,000
that involve the employment of mechanics or laborers, the Contractor must
comply with 40
U.S.C. 3702 and 3704, as supplemented by Department of Labor regulations
(29 CFR Part 5). Under 40 U.S.C. 3702 of the Act, the Contractor must
compute the wages of every mechanic and laborer on the basis of a standard
work week of 40 hours. Work in excess of the standard work week is
permissible provided that the worker is compensated at a rate of not less than
one and a half times the basic rate of pay for all hours worked in excess of 40
hours in the work week. The requirements of 40
U.S.C. 3704 are applicable to construction work and provide that no laborer or
mechanic must be required to work in surroundings or under working conditions
which are unsanitary, hazardous or dangerous. These requirements do not
apply to purchases of supplies or materials or articles ordinarily available on the
open market, or contracts for transportation or transmission of intelligence.
SC-19.12 Debarment and Suspension (Executive Orders 12549 and 12689)
A. A contract award (see 2 CFR 180.220) must not be made to parties listed on the
government wide exclusions in the System for Award Management (SAM), in
accordance with the OMB guidelines at 2 CFR 180 that implement Executive
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Orders 12549 (3 CFR Part 1986 Comp., p. 189) and 12689 (3 CFR Part 1989
Comp., p. 235), “Debarment and Suspension.” SAM Exclusions contains the
names of parties debarred, suspended, or otherwise excluded by agencies, as
well as parties declared ineligible under statutory or regulatory authority other
than Executive Order 12549.
SC-19.13 Procurement of Recovered Materials
A The Contractor must comply with 2 CFR Part 200.322, “Procurement of recovered
materials.”
SC-19.14 American Iron and Steel Requirements
A. Section 746 of Title VII of the Consolidated Appropriations Act of 2017 (Division A
– Agriculture, Rural Development, Food and Drug Administration, and Related
Agencies Appropriations Act, 2017) and subsequent statutes mandating domestic
preference. All listed iron and steel products used in this project must be
produced in the United States. The term “iron and steel products” means the
following products made primarily of iron and steel: line or unlined pipes and
fittings, manhole covers and other municipal castings, hydrants, tanks, flanges,
pipe clamps and restraints, valves, structural steel, reinforced precast concrete,
and construction materials. The de minimis, minor components, and pig iron and
direct reduced iron waivers apply to this Contract.
SC-19.15

Disadvantaged Business Enterprise Requirements

A. The Willow Creek Community Services District advises potential bidders that the

project may be funded in whole or part with federal loan or grant funds through
the California Clean Water State Revolving Fund, and, therefore federal
Disadvantaged Business Enterprise (DBE) regulations apply to this project.
(Reference 40 Code of Federal Regulations Part 33 – Participation by
Disadvantaged Business Enterprises in U.S. Environmental Protection Agency
Programs).

SC-20 Add the following new Article:

ARTICLE 20 - PROJECT SIGN
SC-20.01 Construction Project Sign
A. Contractor will place a temporary construction project sign at a prominent
location of the Project site as designated by the Engineer. The sign shall be
maintained in good condition for the duration of the construction period. The
sign will measure 4' x 8', will be made of 3/4” exterior grade plywood and
adhere to the format and details given on the sheet at the end of this section.
The sign will be prepared by a professional sign maker. The sign must include
the color logos for the following: Clean Water State Revolving Fund,
Environmental Protection Agency, State Water Resources Control Board, and
Proposition 1. These logos can all be downloaded at the following link:
(https://www.waterboards.ca.gov/water_issues/programs/grants_loans/srf/srf_te
mplates.html). The sign must also contain logos for the Willow Creek
Community Services District and United States Department of Agriculture. All
logos must be equally prominent on the sign.
a. The sign must include the following disclosure statement: "Funding for
this Willow Creek Wastewater Project has been provided in full or in
part by the Proposition 1 - the Water Quality, Supply, and Infrastructure
Improvement Act of 2014 and the Clean Water State Revolving Fund
through an agreement with the State Water Resources Control Board.
California's Clean Water State Revolving Fund is capitalized through a
variety of funding sources, including grants from the United States
Environmental Protection Agency and state bond proceeds."
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SC-21 Add the following new Article:

ARTICLE 21 – CALIFORNIA STATE REQUIREMENTS
SC-21.01

SC-21.02

SC-21.02

Registration with the California Department of Industrial Relations
A. This project is a “public works” project as defined in California Labor Code
Section 1720 through 1743. In accordance with California Labor Code
Article 1725.5, Contractor and all subcontractors are required to be
registered with the California Department of Industrial Relations (DIR) in
order to bid or be listed on a bid and/or work on a public works project.
Antitrust Claim Settlement
A. In entering into a public works contract or a subcontract to supply goods,
services, or materials pursuant to a public works contract, the Contractor or
Subcontractor offers and agrees to assign to the awarding body all rights,
title, and interest in and to all causes of action it may have under Section 4 of
the Clayton Act (15 U.S.C. Section
15) or under the Cartwright Act (Chapter 2 (commencing with Section 16700)
of Part 2 of Division 7 of the Business and Professions Code), arising from
purchases of goods, services, or materials pursuant to the public works
contract or the subcontract. This assignment shall be made and become
effective at the time the awarding body tenders final payment to the
Contractor, without further acknowledgment by the parties.
Utilities
A. Contractor shall be responsible for marking all excavations and notifying
Underground Service Alert (USA) at least 48 hours before digging and follow
all other provisions of California Government Code Sections 4216 through
4216.9. Contractor shall maintain an active USA ticket number for the entire
duration of the excavation.
B. Unless otherwise indicated in the Contract Documents, all utility lines, conduits,
wires, or structures shall be maintained by the Contractor and shall not be
disturbed, disconnected, or damaged by him during the progress of the Work,
provided, that should the Contractor in the performance of the Work disturb,
disconnect, or damage any of the above, all expenses arising from such
disturbance or in the replacement or repair thereof shall be borne by the
Contractor. However, in accordance with Section 4215 of the California
Government Code, the Contractor shall be compensated for all costs of
locating and repairing damage to main or trunkline utility facilities located on
the work site and for costs of operating equipment on the work site necessarily
idled during such work where the Contractor has exercised reasonable care in
removing or relocating utility facilities which are inaccurately indicated in the
Contract Documents.
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TEMPORARY CONSTRUCTION SIGN FOR
RURAL DEVELOPMENT PROJECTS
Recommended Fonts: Helvetica or Arial
White Background

Project Title
Sponsor / Developer
Official(s) or Sponsor Address
Architect or Engineer
RD Signature
(Blue, PMS 288)

(second line)
Contractor
Black
Lettering

(second line)

Financed by United States Department of Agriculture (USDA) Rural Development

Lettering
(Blue, PMS 288)

Joseph R. Biden, President of the United States
USDA is an equal opportunity provider, employer, and lender. Thomas J. Vilsack Secretary of Agriculture

Black Lettering

SIGN DIMENSIONS

: 1200 mm x 2400 mm x 19 mm (approx. 4’ x 8’ x ¾”)
PLYWOOD PANEL (APA RATED A-B GRADE–EXTERIOR)
Note: this sign shall also include other logos and language as noted in Article 20 of the Supplementary
Conditions.

WORK CHANGE DIRECTIVE NO.: [Number of Work Change Directive]
Owner:
Engineer:
Contractor:
Project:
Contract Name:
Date Issued:

Willow Creek Community Services District
GHD Inc.

Owner’s Project No.:
Engineer’s Project No.:
Contractor’s Project No.:

11151183

Wastewater Collection and Treatment System
Wastewater Collection and Treatment System
Effective Date of Work Change Directive:

Contractor is directed to proceed promptly with the following change(s):
Description:
[Description of the change to the Work]
Attachments:
[List documents related to the change to the Work]
Purpose for the Work Change Directive:
[Describe the purpose for the change to the Work]
Directive to proceed promptly with the Work described herein, prior to agreeing to change in Contract
Price and Contract Time, is issued due to:
Notes to User—Check one or both of the following
☐ Non-agreement on pricing of proposed change. ☐ Necessity to proceed for schedule or other reasons.
Estimated Change in Contract Price and Contract Times (non-binding, preliminary):
Contract Price:
Contract Time:

$

[increase] [decrease] [not yet estimated].
days

[increase] [decrease] [not yet estimated].

Basis of estimated change in Contract Price:
☐ Lump Sum ☐ Unit Price ☐ Cost of the Work ☐ Other
Recommended by Engineer

Authorized by Owner

By:
Title:
Date:

EJCDC® C-940, Work Change Directive.
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
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CHANGE ORDER NO.: [Number of Change Order]

Owner:
Engineer:
Contractor:
Project:
Contract Name:
Date Issued:

Willow Creek Community Services
District
GHD Inc.

Owner’s Project No.:
Engineer’s Project No.:
Contractor’s Project No.:

Wastewater Collection and Treatment
System Project
Wastewater Collection and Treatment
System Project
Effective Date of Change Order:

The Contract is modified as follows upon execution of this Change Order:
Description:
[Description of the change]
Attachments:
[List documents related to the change]

Change in Contract Price
Original Contract Price:
$
[Increase] [Decrease] from previously approved Change
Orders No. 1 to No. [Number of previous Change
Order]:
$
Contract Price prior to this Change Order:
$
[Increase] [Decrease] this Change Order:
$
Contract Price incorporating this Change Order:
$

Recommended by Engineer (if required)

Change in Contract Times
[State Contract Times as either a specific date or a
number of days]
Original Contract Times:
Substantial Completion:
Ready for final payment:
[Increase] [Decrease] from previously approved
Change Orders No.1 to No. [Number of previous
Change Order]:
Substantial Completion:
Ready for final payment:
Contract Times prior to this Change Order:
Substantial Completion:
Ready for final payment:
[Increase] [Decrease] this Change Order:
Substantial Completion:
Ready for final payment:
Contract Times with all approved Change Orders:
Substantial Completion:
Ready for final payment:

Authorized by Owner

By:
Title:
Date:
Authorized by Owner

Approved by Funding Agency (if applicable)

By:
EJCDC® C-941, Change Order.
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies
and American Society of Civil Engineers. All rights reserved.
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Title:
Date:

EJCDC® C-941, Change Order.
Copyright© 2018 National Society of Professional Engineers, American Council of Engineering Companies
and American Society of Civil Engineers. All rights reserved.
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ENGINEER’S
SUPPLEMENTAL CONDITIONS
See Specification 01 57 19 (Environmental Requirements) for environmental mitigation
measures contained in the Environmental Impact Report for this project.
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TECHNICAL SPECIFICATIONS
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SECTION 01 11 00
SUMMARY OF WORK
PART 1
1.01.
A.

GENERAL
WORK COVERED BY CONTRACT DOCUMENTS
General:
1.

The Contract Documents describe the Work to be performed under this Contract
which includes, but is not limited to, furnishing all labor, tools, equipment, materials,
supplies, and manufactured articles for the Project. It shall also include the furnishing
of all transportation and services, including fuel, power, water, and essential
communications necessary for the performance of all labor, work, or other operations
required for the performance of the Contract in accordance with the Contract
Documents.

2.

The Contractor should carefully review all sections of the Specifications in order to
completely understand the Work and all constraints including schedule,
environmental, permit and material requirements.

3.

Contractor is encouraged to proceed in an orderly and expeditious manner based on
the constraints shown on the Drawings and described in the Specifications. All Work
is to be constructed in strict accordance with the Contract Drawings and
Specifications and subject to the terms and conditions of the Contract.

B.

An encroachment permit has been obtained from Caltrans for work performed in the State
Highway right-of-way on Highway 299 and has been included as Appendix B to these
Specifications. The encroachment permit has expired; however, the District is in the process
of renewing the permit. It is not anticipated that there will be any new requirements outside of
what is already provided in the existing permit. If new requirements are imposed, then a
change order will be negotiated with the contractor if warranted. The Contractor shall abide
by all provisions and requirements of said permit, and said permit requirements shall become
part of the Contract Documents. The Contractor shall be responsible for coordinating with the
permitting agency, developing a traffic control plan(s) as required by the permitting agency,
submitting lane closure requests as required by the permitting agency, and abiding by and
fulfilling all other requirements in the permit. All permit fees shall be borne by the Owner.

C.

To provide the Contractor with an understanding of project requirements for bid purposes, a
draft encroachment permit has been obtained from Humboldt County for work performed in
the Humboldt County right-of-way on Willow Glen, Mayfair St., Maytan St., Country Club Rd.,
Walnut Way, The Terrace Ln., Willow Way, and Roth Rd., and has been included as
Appendix C to these Specifications. The encroachment permit will be finalized after a
Contractor has been awarded the project. The Contractor shall abide by all provisions and
requirements of said permit, and said permit requirements shall become part of the Contract
Documents. The Contractor shall be responsible for coordinating with the permitting agency,
developing a traffic control plan(s) as required by the permitting agency, submitting lane
closure requests as required by the permitting agency, and abiding by and fulfilling all other
requirements in the permit. All permit fees shall be borne by the Owner.

D.

The District either has existing rights-of-way/easements or has obtained easements for
access and disturbance on the properties required for execution of the work (with the
exception of the above-referenced encroachment permits from Humboldt County and State
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Highway). The Contractor shall abide by all provisions and requirements of said easements,
and said easement requirements shall become part of the contract documents. Easement
requirements affecting the Contractor’s work have been incorporated into the Drawings and
these Specifications.
E.

Contractor shall obtain all other necessary permits and comply with them and all other
applicable Local, State, and Federal laws and regulations.

F.

Reports completed for this project include the following:

G.

1.

“Final Geotechnical Report: WCCSD Wastewater Treatment System, Willow Creek,
California.” September 2020. Prepared by Crawford & Associates, Inc. This report
covers the geotechnical assessment for the proposed wastewater collection and
treatment system in Willow Creek. This report has been included as Appendix A to
these Specifications.

2.

The Environmental Impact Report (EIR) entitled “Downtown Wastewater
Development Project, Final Environmental Impact Report, State Clearinghouse
#2015012014, September 2015” has been prepared for the Project. The Contractor
shall abide by all applicable provisions of said document, and said permit
requirements shall become part of the contract documents. Permit requirements
affecting the Contractor’s work have been incorporated into these specifications.

Location of the Work:
1.

H.

The downtown commercial and residential district of Willow Creek surrounding the
intersection of the CA-299 and CA-96 in Humboldt County, California. See the Cover
Sheet on the Drawings for more information.

Contractor's duties:
1.

Except as specifically noted, provide and pay for:
a.

Labor, materials and equipment.

b.

Tools, construction equipment and machinery.

c.

Water, heat, and utilities required for construction.

d.

All other facilities and services necessary for proper execution and
completion of Work.

2.

Pay legally required sales, consumer and use taxes.

3.

Conform to the requirements in all permits, easement agreements, and the EIR
mitigation provisions.

4.

Secure and pay for, as necessary for proper execution and completion of the Work,
all other applicable permits and licenses.

5.

Give required notices.

6.

Comply with codes, ordinances, rules, regulations, orders and other legal
requirements of public authorities which bear on performance of the Work.

Summary of Work
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I.
1.02.
A.

1.03.
A.

7.

Promptly submit written notice to Engineer of observed variance of Contract
Documents from legal requirements.

8.

If any Subcontractor or person employed by the Contractor shall appear to the
Engineer to be incompetent or to act in a disorderly or improper manner, he shall be
discharged immediately on the requisition of the Engineer, and such person shall not
again be employed on the Work.

9.

Laydown and storage areas have been provided to the Contractor as shown on the
Drawings. It is believed that these areas will be sufficient for the execution of the
work. However, if required, the Contractor shall obtain all additional laydown and
storage areas necessary for the execution of the Work. Contractor shall obtain all
necessary permissions and approvals for use of laydown and storage areas and shall
submit a signed statement from the property owner granting permission and holding
the District harmless from any and all damages that may result from the Contractor’s
use of the site.

10.

The Contractor is responsible for providing construction staking and surveying as
required for the job. The District will provide control point information as needed for
the purpose of locating the project components. The Contractor shall mark the
location of all sewer lines 48 hours in advance of construction for approval by the
Engineer.

All equipment shall be maintained in proper working order, including proper muffling.
CONTRACT DESCRIPTION
Description:
1.

The Contractor is advised to carefully review all sections of the Specifications in order
to completely understand the Work and all constraints including the schedule, permit,
and material requirements. The Work generally includes but is not limited to
miscellaneous demolition; installation of sanitary sewer pipelines via both horizontal
directional drilling and standard open cut trenching; installation of related valves and
appurtenances; installation of pump stations and submersible pumps; installation of
man holes; cleanouts; laterals; wastewater treatment facilities; leach field system;
construction staking; trenching; shoring sheeting and bracing; excavation, grading;
installation of subgrade material; tack coat; placement and compaction of asphalt
concrete; construction of concrete structures; traffic control; stockpiling; cleanup; and
all other Work required to complete modifications as shown in the Contract Drawings
and described in the Specifications.

2.

All Work is contained in this Contract. The limits of Work are shown in the Contract
Drawings and described in these Specifications. It will be the Contractor's
responsibility to coordinate their activities to resolve conflicts.

3.

Perform Work of Contract under unit cost not to exceed the Contract with the District
in accordance with Conditions of Contract.

4.

All risk of loss, damage or diminution to the Work shall rest with Contractor until final
acceptance of the Work by the District.

WORK SEQUENCE AND CONSTRAINTS
General:

Specifications
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B.

1.

Work under this contract includes furnishing all labor, materials, equipment, and
supervision required for installing a new wastewater collection, treatment, and
disposal system for the downtown area of Willow Creek, CA.

2.

The Contractor shall note that only certain constraints are addressed in this section.
All Work, whether or not addressed here, shall be governed by applicable parts of
this section, and schedules and procedures further submitted for approval.

3.

Changes to existing utilities or any new connection thereto must be coordinated to
provide the least possible interference with site and utility operation. Prior to any
planned Work, all materials, fittings, supports, equipment and tools shall be on the
site and all necessary labor scheduled prior to starting any connection Work.

Specific Sequence and Constraints:
1.

The first order of business is submission of submittals. Complete submittals for all
items to be incorporated into the Work shall be made no later than thirty (30)
calendar days following receipt of Notice to Proceed.

2.

The Contractor shall include all Work described in this section in the construction
schedule. The sequence and constraints identified in this section shall be followed in
the construction of the Work. However, alternatives to these sequences and
constraints may be submitted by the Contractor for review by the District.

3.

Specific Sequencing constraints include:

Summary of Work

a.

The pre-construction conference described in this Section shall be
coordinated to accommodate attendance by representatives of the District,
Engineer and Funding Agency representatives.

b.

Contractor shall anticipate weekly construction progress meetings with
District staff to review work progress and issues (see Section 01 33 00).

c.

Contractor shall notify the Willow Creek Volunteer Fire Department of any
construction activity that may affect traffic and potentially impact emergency
vehicle and fire apparatus access. Additionally, Contractor shall notify the
Willow Creek Volunteer Fire Department of any fire and life safety concerns.

d.

Unless otherwise approved by the Engineer, sewer mains shall be installed
beginning with the highest point in the system to the lowest point in the
system.

e.

All crossing utilities between two manholes along a main alignment shall be
potholed prior to beginning installation of the main.

f.

All crossing utilities along a service lateral alignment shall be potholed prior
to beginning installation of the lateral.

g.

The wastewater treatment plant and disposal system, collection system
mains, and collection system lift stations shall all be completed prior to
connecting any sewer services. Contractor shall obtain permission in writing
from Owner prior to connecting any sewer services.

01 11 00-4
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1.04.

h.

Locations of existing leach fields are unknown. Contractor shall not trench
through or otherwise disturb any existing leach fields until written permission
has been provided from the Owner to begin connecting sewer services.

i.

Sewer service laterals shall be installed beginning with the lowest point in the
system (Country Club Road Lift Station) and methodically up gradient in the
system from that point.

j.

All new utilities must be flushed clean, CCTV inspected and tested by the
Contractor and accepted by the District before they can be put into service,
connections between new and existing facilities can be made, and old
facilities can be abandoned.

k.

Existing District water distribution system will remain in operation during the
duration of the Work. It is the responsibility of the Contractor to repair any
damage to the existing water system that may result from construction
activities.

l.

Contractor shall maintain vehicular and pedestrian access at all times
throughout the project duration at all points in the project.

m.

Note that Bigfoot Days is a local festival and parade in Willow Creek that will
occur the Sunday prior to Labor Day. The Contractor shall coordinate with
the Owner the week prior to Bigfoot Days to ensure that equipment will not
obstruct the parade. Prior to the parade, cold mix asphalt must be placed
over all excavations, and other accommodations shall be made to allow for
the festival and parade to occur.

CONTRACT METHOD

A.

The Work of this Contract is based on the Bid Schedule provided in Part 1 and Section 01 22
00 – Measurement and Payment.

B.

The Contractor shall include the requirements of the General Conditions of the Contract as a
part of all of its subcontract agreements.

1.05.

UNDERGROUND FACILITIES

A.

The Contractor shall exercise care in all excavations to avoid damage to existing
underground facilities. This shall include potholing and hand digging in those areas where
underground facilities are known to exist until they have been sufficiently located to avoid
damage to the facilities.

B.

Prior to fabrication of any materials, the Contractor shall verify the locations and elevations of
existing underground facilities which the Contractor is connecting to.

C.

The Contractor shall exercise care in maintaining and preserving existing facilities and
improvements, including, but not limited to fencing, plantings and access roads. The
contractor shall be responsible for restoring any facilities or improvements impacted by his
operation to a condition equal to or better than that existing prior to his work.

D.

No additional compensation shall be provided the Contractor for compliance with the
provisions of this section for the damage and repair of such facilities due to the lack of care.

1.06.

PROJECT MEETINGS

Specifications
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A.
1.07.
A.

See Section 01 30 00 – Administrative Requirements.
CONTRACTOR USE OF PREMISES
Construction is limited to the Public Right of Way and District easements shown on drawings.
1.

Laydown and storage areas have been provided to the Contractor as shown on the
Drawings. Contractor is responsible for all security and safekeeping of material and
equipment stored in these areas. It is believed that these areas will be sufficient for
the execution of the work. However, if required, the Contractor shall obtain all
additional laydown and storage areas necessary for the execution of the Work.
Contractor shall obtain all necessary permissions and approvals for use of laydown
and storage areas and shall submit a signed statement from the property owner
granting permission and holding the District harmless from any and all damages that
may result from the Contractor’s use of the site.

2.

Prior to commencement of any development, a final plan detailing the locations and
sizes of all construction staging areas, storage areas, stockpiling areas, concrete
washout areas, Contractor employee parking areas, and other construction areas
appurtenant to the authorized development shall be submitted to the Engineer. The
plan shall demonstrate and include the following, at a minimum:
a.

No construction staging, storage, stockpiling, concrete washout, parking, or
other areas associated with construction of the authorized development shall
be located within wetlands or other environmentally sensitive habitat areas
(ESHA).

b.

Designated areas for construction vehicle or equipment cleaning, fueling,
and/or maintenance shall be located at least 100 feet from wetlands and
waters, drainage courses, and storm drain inlets and shall be designed to
fully contain any spills of fuel, oil, or other contaminants.

c.

Concrete washout areas shall be located at least 100 feet from wetlands and
waters, drainage courses, and storm drain inlets and shall be implemented in
a manner that controls runoff and prevents leaching to underlying soils.

d.

The limits of such areas shall be depicted on plans and maps provided to the
Engineer at least two weeks prior to commencement of construction.

e.

If necessary, areas shall be flagged or otherwise delineated to ensure that
construction activities are contained within designated areas.

f.

No changes to the approved final plans shall occur without approval from the
Engineer.

B.

Confine operations at site to areas permitted by the Contract Document.

C.

Do not encumber site with materials or equipment beyond those required to complete the
Work.

D.

Do not load structure or roadway with weight that will endanger or render unusable any
structures or roadways.

E.

Assume full responsibility for protection and safekeeping of products stored on premises.

F.

Obtain and pay for use of additional storage or work area needed for operations.

Summary of Work
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G.

Return all surface areas to their original condition upon completion of the Work.

H.

Repair all damaged utilities, roadways, sidewalks, property and appurtenances damaged
during the course of construction to pre-existing condition or better.

PART 2

PRODUCTS (NOT USED)

PART 3

EXECUTION (NOT USED
END OF SECTION 01 11 00
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SECTION 01 22 00
MEASUREMENT AND PAYMENT
PART 1
1.01.

GENERAL
GENERAL

A.

Unless otherwise specified in other individual sections of these Specifications, quantities of
Work shall be determined from measurements or dimensions in horizontal planes.

B.

Units of measurement shall be in accordance with U.S. Standard Measures.

C.

See Section Article 15 of the General Conditions and Section 6.02 of the Agreement for
special provisions related to progress payments and payment schedule to the Contractor.

1.02.
A.

MEASUREMENT AND PAYMENT
The measurement and payment items are listed below:
1.

B.

The payments to the Contractor are based on the following items. It is the intent that
the scope of the description of the following items encompasses the entire scope of
the Work as shown on the Plans and described in the Specifications. The bid
amounts shall be for complete in place installations.

BID SCHEDULE
1.

Aside from project mobilization and demobilization, the work for this project is
separated into two main components: 1) Collection System, and 2) Wastewater
Treatment Plant (WWTP) site. Work for the WWTP is limited to all work that occurs
within the WWTP site boundary as delineated on Sheet G-004 of the Drawings. All
other work aside from mobilization and demobilization for the project shall be
considered Collection System work. Bid Items 2 –17 pertain to the work for the
collection system. Bid Items 18 – 19 pertain to the work for the wastewater treatment
plant (WWTP).

Bid Item 1 – Mobilization / Demobilization
1.

Bid Item 1 – Mobilization / Demobilization: This work covers all Contractor costs and
effort associated with mobilizing equipment, materials, and labor to the project site as
well as demobilization of same for the construction of the project. Items covered by
this include, but are not limited to, bonds, insurance, attendance of Contractor’s staff
at meetings, contracting and administrative costs, preparation and administrative
costs for processing cost proposals, preparation of project schedules, updates to
project schedules, costs associated with temporary facilities and utilities, punch list
items, repairs of damaged property, site cleanup, and project maintenance and
warranty.
a.

Specifications

Payment for this item shall be on a lump sum basis per the amount listed for
this item in the Bid Schedule. Measurement shall correspond to percent
complete as confirmed by the Engineer.
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b.

When 10 percent of the total original contract amount is earned from bid
items, excluding amounts paid for materials on hand, 90 percent of the
amount of the bid price for mobilization, or 10 percent of the total contract
amount, whichever is least, will be paid for mobilization. Upon completion of
all work on the project, payment of the balance of the bid amount for
mobilization/demobilization will be paid.

Bid Items 2 – 17: Collection System
2.

Bid Item 2 – Trench Sheeting and Shoring: This Work covers all Contractor costs and
effort associated with providing trench sheeting and shoring as required by state and
federal laws.
a.

3.

Bid Item 3 – Traffic Control: Measurement for this item shall be on a lump sum basis.
This work covers all Contractor costs and effort associated with providing traffic
control as described in the Drawings, in these Specifications, and as required by the
Caltrans Encroachment Permit (Appendix B) and Draft Humboldt County
Encroachment Permit (draft in Appendix C, final to be obtained by Contractor). Items
covered by this include, but are not limited to, labor, materials, equipment, and other
expenses for complete traffic control throughout the length of the project including
times when the Contractor is not working on site. Items covered by this include, but
are not limited to development of a traffic control plan, notifications, road detours,
flaggers, temporary pavement delineation, barricades, K-Rail, and all other materials
and equipment needed to temporarily control traffic throughout the project.
a.

4.

Payment for this item shall be on a lump sum basis per the amount listed for
that item in the Bid Schedule. Measurement shall correspond to percent
complete as confirmed by the Engineer.

Bid Item 4 – Sediment and Erosion Control: Payment shall include full compensation
for all materials, labor, equipment and supervision necessary to construct and
maintain erosion and sediment control in compliance with project permit conditions,
all applicable regulations, and per best management practices. This work covers all
Contractor costs and effort associated with providing erosion and sediment control
measures including, but not limited to, silt fences and fiber rolls, completion of a
Storm Water Pollution Prevention Plan, performing all necessary storm water
inspection and sampling, and all necessary reporting to the State Water Resources
Control Board. This bid item also includes all necessary revegetation and straw
mulching over disturbed areas in non-paved and non-gravel areas.
a.

5.

Payment for this item shall be on a lump sum basis per the amount listed for
that item in the Bid Schedule. Measurement shall correspond to percent
complete as confirmed by the Engineer.

Payment for this item shall be on a lump sum basis per the amount listed for
that item in the Bid Schedule. Measurement shall correspond to percent
complete as confirmed by the Engineer.

Bid Item 5 – Gravity Sewer Main and Miscellaneous Collection System Work:
Payment shall include full compensation for all materials, labor, equipment and
supervision necessary to furnish and install the pipe and all associated
appurtenances by the method of open cut trenching or trenchless methods as shown
on the Plans and described in these Specifications, complete and in place including,
but not limited to, construction staking, utility potholing, asphalt/concrete sawcutting,
trenching and backfilling, bedding and cover material, tracer wire, warning tape,
installation of pipe, pipe fittings, and appurtenances, manholes, control of grade,

Measurement and Payment
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control of water, flushing, video inspection, deflection/mandrel testing, compaction
testing, paving, striping, surface restoration, cleanup, other miscellaneous Collection
System work including existing waterline modifications and hydrant installations, and
all other miscellaneous Collection System work and all related work necessary to
complete the collection system work as described in the Drawings and Specifications
that is not covered under other Bid Items. The Contractor will be required to navigate
around existing crossing utilities including, but not necessarily limited to, gas lines,
electrical lines, communication lines, and storm drains, and will be required to
support existing utilities and backfill excavations per the requirements in the
Drawings and Specifications. Any damage to existing utilities shall be repaired at
Contractor’s expense. Unless noted otherwise, Contractor will have the option to
either open cut or use trenchless methods for gravity sewer mains with a design
grade of 2% or greater. The Contractor will be required to use open cut trenching for
sewer mains with a design grade less than 2%.
a.

6.

Bid Item 6 – Sewer Force Main: Payment shall include full compensation for all
materials, labor, equipment and supervision necessary to furnish and install the pipe
and all associated appurtenances by the method of open cut trenching or trenchless
methods as shown on the Plans and described in these Specifications, complete and
in place including, but not limited to, construction staking, utility potholing,
asphalt/concrete sawcutting, trenching and backfilling, bedding and cover material,
installation of pipe, pipe fittings, and appurtenances, tracer wire, warning tape, control
of grade, control of water, flushing, compaction testing, paving, striping, surface
restoration, and cleanup. The Contractor will be required to navigate around existing
crossing utilities including, but not necessarily limited to, gas lines, electrical lines,
communication lines, and storm drains, and will be required to support existing
utilities and backfill excavations per the requirements in the Drawings and
Specifications. Contractor will have the option to either open cut or use trenchless
methods for sewer force mains.
a.

7.

Specifications

Payment for this item shall be on a lump sum basis per the amount listed for
that item in the Bid Schedule. Measurement shall correspond to percent
complete as confirmed by the Engineer.

Payment for this item shall be on a lump sum basis per the amount listed for
that item in the Bid Schedule. Measurement shall correspond to percent
complete as confirmed by the Engineer.

Bid Item 7 – Sewer Service Laterals (within Public ROW): This item includes the
installation of sewer service laterals from the gravity main up to the property line for
each sewer service. Payment shall include full compensation for all materials, labor,
equipment and supervision necessary to furnish and install the pipe and all
associated appurtenances by the method of open cut trenching or trenchless
methods as shown on the Plans and described in these Specifications, complete and
in place including, but not limited to, construction staking, utility potholing,
asphalt/concrete sawcutting, trenching and backfilling, bedding and cover material,
tracer wire, warning tape, installation of pipe, pipe fittings, and appurtenances, a
cleanout at the property line, connection to gravity main, control of grade, control of
water, flushing, deflection/mandrel testing, compaction testing, paving, striping,
surface restoration, and cleanup. The Contractor will be required to navigate around
existing crossing utilities including, but not necessarily limited to, gas lines, electrical
lines, communication lines, and storm drains, and will be required to support existing
utilities and backfill excavations per the requirements in the Drawings and
Specifications. Contractor shall repair all damage to existing utilities at Contractor’s
expense. Contractor will have the option to either open cut or use trenchless methods
for sewer service laterals with a design grade of 3% or greater. The Contractor will be
01 22 00-3
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required to use open cut trenching for sewer service laterals with a design grade less
than 3%.
a.

8.

Bid Item 8 – Sewer Service Laterals and Septic Tank Abandonment (within Private
Property) for Residential, Government, and Non-profit Properties: This item includes
the installation of sewer service laterals from the property line for each sewer service
up to the connection point with the effluent pipe from the building. This Bid Item is for
the service laterals as shown on G-006 and G-007. All other service laterals within
private property will be paid for under Bid Item 9. Payment shall include full
compensation for all materials, labor, equipment and supervision necessary to furnish
and install the pipe and all associated appurtenances by the method of open cut
trenching or trenchless methods as shown on the Plans and described in these
Specifications, complete and in place including, but not limited to, coordination with
property owners, construction staking, utility potholing, asphalt/concrete sawcutting,
trenching and backfilling, bedding and cover material, tracer wire, warning tape,
installation of pipe, pipe fittings, and appurtenances, cleanouts, backwater valves,
connection to the effluent pipe from the building, pumping and abandoning existing
septic tanks per Humboldt County requirements as defined in the Plans and
Specifications, control of grade, control of water, flushing, deflection/mandrel testing,
compaction testing, paving, striping, surface restoration, and cleanup. Contractor
shall expect to encounter standard buried utilities in private property such as sprinkler
systems, water lines, electrical lines, communication lines, gas lines, and other
standard buried utilities, and will be required to repair or reroute other utilities or
improvements necessitated by the lateral work at no extra cost to the Owner.
Contractor shall also expect to encounter driveways, fences, landscaping, and other
items commonly found on private property and shall repair all damage to an as good
or better condition. Contractor is responsible for visually inspecting the site prior to
bidding, and no extra payment will be made for repairing items that are impacted by
lateral installation work that can be reasonably anticipated based on a visual
inspection of the site from the public right-of-way. Contractor will have the option to
either open cut or use trenchless methods for sewer service laterals with a design
grade of 3% or greater. The Contractor will be required to use open cut trenching for
sewer service laterals with a design grade less than 3%.
a.

9.

Payment for this item shall be on a lump sum basis per the amount listed for
that item in the Bid Schedule. Measurement shall correspond to percent
complete as confirmed by the Engineer.

Payment for this item shall be on a lump sum basis per the amount listed for
that item in the Bid Schedule. Measurement shall correspond to percent
complete as confirmed by the Engineer.

Bid Item 9 – Sewer Service Laterals and Septic Tank Abandonment (within Private
Property) for Commercial Properties: This item includes the installation of sewer
service laterals from the property line for each sewer service up to the connection
point with the effluent pipe from the building. This Bid Item is for all sewer service
laterals not covered under Bid Item 8 and as shown on G-006 and G-007. Payment
shall include full compensation for all materials, labor, equipment and supervision
necessary to furnish and install the pipe and all associated appurtenances by the
method of open cut trenching or trenchless methods as shown on the Plans and
described in these Specifications, complete and in place including, but not limited to,
coordination with property owners, construction staking, utility potholing,
asphalt/concrete sawcutting, trenching and backfilling, bedding and cover material,
tracer wire, warning tape, installation of pipe, pipe fittings, and appurtenances,
cleanouts, backwater valves, connection to the effluent pipe from the building,
pumping and abandoning existing septic tanks per Humboldt County requirements as
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defined in the Plans and Specifications, control of grade, control of water, flushing,
deflection/mandrel testing, compaction testing, paving, striping, surface restoration,
and cleanup. Contractor shall expect to encounter standard buried utilities in private
property such as sprinkler systems, water lines, electrical lines, communication lines,
gas lines, and other standard buried utilities, and will be required to repair or reroute
other utilities or improvements necessitated by the lateral work at no extra cost to the
Owner. Contractor shall also expect to encounter driveways, fences, landscaping,
and other items commonly found on private property and shall repair all damage to
an as good or better condition. Contractor is responsible for visually inspecting the
site prior to bidding, and no extra payment will be made for repairing items that are
impacted by lateral installation work that can be reasonably anticipated based on a
visual inspection of the site from the public right-of-way. Contractor will have the
option to either open cut or use trenchless methods for sewer service laterals with a
design grade of 3% or greater. The Contractor will be required to use open cut
trenching for sewer service laterals with a design grade less than 3%.
10.

Bid Item 10 – Willow Creek CSD Office Lift Station: Payment shall include full
compensation for all materials, labor, equipment and supervision necessary to furnish
and install all components required for a functioning lift station integrated into the
collection system. This Work includes all construction staking, excavation, control of
water, backfill, pumps, wet well, discharge piping, valves, vaults, flow meter,
appurtenances, electrical panels, communication equipment, leased lines, breakers,
equipment pad, generator receptacle, conduit and cables, pull boxes, manual
transfer switch, startup services, site lighting, and all other items as described in the
Plans and Specifications necessary to complete the pump station. Disturbed
surrounding surfaces shall be restored to match existing conditions.
a.

11.

Bid Item 11 – Country Club Road Lift Station: Payment shall include full
compensation for all materials, labor, equipment and supervision necessary to furnish
and install all components required for a functioning lift station integrated into the
collection system. This Work includes all construction staking, excavation, control of
water, backfill, pumps, wet well, discharge piping, valves, vaults, flow meter,
appurtenances, electrical service drop, electrical panels, communication equipment,
leased lines, breakers, equipment pad, generator receptacle, conduit and cables, pull
boxes, manual transfer switch, startup services, site lighting, and all other items as
described in the Plans and Specifications necessary to complete the pump station.
Disturbed surrounding surfaces shall be restored to match existing conditions.
a.

12.

Specifications

Payment for this item shall be on a lump sum basis per the amount listed for
that item in the Bid Schedule. Measurement shall correspond to percent
complete as confirmed by the Engineer.

Payment for this item shall be on a lump sum basis per the amount listed for
that item in the Bid Schedule. Measurement shall correspond to percent
complete as confirmed by the Engineer.

Bid Item 12 – ADDITIVE – Trench Excavation through Hard Rock: The Contractor is
directed to the Geotechnical Report for the project that is provided in Appendix A.
The Contractor shall familiarize themselves with the Geotechnical Report and the
subsurface materials that will likely be encountered during construction. There is
potential for hard rock to be encountered during excavation for the Collection System.
For purposes of this project, hard rock shall be defined as rock that cannot be
excavated with a conventional excavator bucket. Excavation and removal of isolated
boulders or rock fragments larger than 1 cubic yard is also classified as rock
excavation. Payment shall include full compensation for all materials, labor,
equipment, and supervision necessary for required excavation through hard rock.
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a.

13.

Bid Item 13 – ADDITIVE – Trench Excavation Deeper than Design: The design
invert elevations of sewer mains, sewer laterals, and other associated items for the
project were based on the best information available. Reasonable effort was made
during the design process to determine the anticipated required depth of sewer
service laterals and sewer mains. However, it is possible that connections to effluent
sewer lines from buildings and crossing existing utilities may be deeper than
assumed in some instances, which could dictate that sewer mains, service laterals,
and other associated items be constructed deeper than originally designed. It is also
possible that the opposite could be true, and that some sewer mains and laterals
could be installed shallower than designed. The Contractor is required to pothole to
verify location, depth, and material of all crossing utilities and connection points to
existing effluent sewer lines from buildings. The results of the potholing data may
dictate that sewer service laterals and/or sewer mains, manholes, and other
appurtenances may be required to be installed deeper than originally designed. Any
changes in design pipe depth shall be approved by the Engineer prior to installation.
Note that the Engineer may direct the Contractor to reroute existing utilities as
provided for in items 14 through 17, rather than increasing the depth of the sewer
mains or laterals. If deeper excavation is required, the Contractor will be entitled to
additional payment due to the extra excavation required to properly install the
infrastructure. Payment shall include full compensation for all materials, labor,
equipment, and supervision necessary for excavation required beyond the design
depth. If shallower excavation is possible, the Owner will be entitled to a deduction of
payment to the Contractor. If the contractor employs trenchless methods for portions
of the system, no adjustment in payment shall be made for deeper or shallower
trenching for those portions.
a.

14.

Payment for this item shall be on a unit basis, based on the amount of hard
rock that is required to be excavated for installation of the Collection System.
Measurement shall be on a cubic yard basis as determined by measurement
in the field by the Engineer and based on theoretical neat lines of trench. An
estimated quantity of hard rock is provided in the Bid Form for purposes of
comparing bids only. Final payment will be based on actual quantities
encountered.

Payment for this item shall be on a unit basis, based on the amount of
additional excavation beyond the design depth that is required for installation
of the Collection System. Measurement shall be on a cubic yard basis as
determined by measurement in the field by the Engineer and based on
theoretical neat lines of trench. An estimated quantity of additional
excavation is provided in the Bid Form for purposes of comparing bids only.
Final payment will be based on actual quantities encountered. Note that in
the event that trench excavation is able to be shallower than shown on the
Drawings, the unit cost provided by the Contractor for this Bid Item will be
used to deduct payment from the Owner to the Contractor, with the quantity
basis for the deduction being design excavation quantity less actual
excavation quantity.

Bid Item 14 – ADDITIVE – Relocate 3-inch Water Line: During the course of
installation of the new sewer mains and laterals within the public right-of-way for the
project, it is possible that existing water lines may need to be relocated so that the
water lines go above the new sewer pipe and meet minimum separation and
installation requirements per Details 4/C-501 and 5/C-502 on the Drawings. The
Contractor shall not relocate any water lines prior to obtaining approval from the
Engineer. It is anticipated that relocating water lines will entail removing a section of
water line, installing two vertical 45-degree bends on each side of the crossing (four
bends total) to allow for the water pipe to be routed up and over the new sewer pipe,
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installing joint restraints at each new bend, installing new pieces of C900 water pipe
(or SCH 80 PVC for 3-inch pipe), installing transition couplings to reconnect the
waterline (existing pipe is assumed to be asbestos cement), installing a new
combination air vacuum release valve with vault, and disinfecting all new pipe and
fittings. Payment shall include full compensation for all materials, labor, equipment,
and supervision necessary to perform the work. This work includes, but is not limited
to, utility locating, excavation, bedding, installation of pipe, restrained joint fittings
(glued PVC fittings for 3-inch pipe with restrained transition fittings as required,
restrained ductile iron fittings for all pipe 4 inches and greater in diameter),
appurtenances, tracer wire, warning tape, control of grade, installation of a
combination air vacuum release valve with vault, visual leakage testing, disinfection,
backfill and compaction, backfill from the invert of the water line to the top of grade
with cement slurry, compaction testing, surface restoration, and cleanup. Work for
this item shall also include effort associated with dewatering and water management.
Payment shall include full compensation for all materials, labor, equipment, and
supervision necessary to construct, execute, and maintain an effective dewatering
system including control of water, flushing, dechlorination, and proper disposal of
water from flushing and draining the active line as required for performing the work,
as well as any other dewatering activities required for this portion of the work. Items
covered by this include, but are not limited to, dewatering pumps, hoses and tanks,
dewatering bags, and a dechlorination basin for dewatering disposal. This additive
bid item shall only apply to relocating existing waterlines within the public right-ofway. The Contractor’s cost for all utility conflicts that can be reasonably anticipated
associated with installing laterals within private property shall be included in the
Contractor’s base bid for that item.
a.

Payment for this item shall be on a per each relocation basis. An estimated
quantity of relocations is provided in the Bid Form for purposes of comparing
bids only. Final payment will be based on actual relocations required.

15.

Bid Item 15 – ADDITIVE – Relocate 4-inch Water Line: Similar to Bid Item 14 but for
relocating 4-inch water lines.

16.

Bid Item 16 – ADDITIVE – Relocate 6-inch Water Line: Similar to Bid Item 14 but for
relocating 6-inch water lines.

17.

Bid Item 17 – ADDITIVE – Relocate 12-inch Water Line: Similar to Bid Item 14 but
for relocating 12-inch water lines.

Bid Items 18 – 19: Wastewater Treatment Plant
The Contractor has two options for constructing the Wastewater Treatment Plant (WWTP),
which is limited to all work that occurs within the WWTP site boundary as delineated on
Sheet G-004 of the Drawings. The first option includes cast-in-place septic and recirculation
tanks and recirculating gravel filters. The second option includes Xerxes (or approved equal)
septic tanks and Orenco Advantex AX Max (or approved equal) filter units. The intent is that
when construction is complete, either alternate provides a complete, functioning WWTP with
a septic tank, recirculation system, treatment filters, discharge pumps, a leach field, and all
other site improvements as shown on the site plans and details for the respective bid
alternates. The Contractor is required to provide a price for the lower cost alternative, as
described in Article 3 of Section 00410 of the Specifications.
18.

Specifications

Bid Item 18 – ALTERNATE #1 – Willow Creek Wastewater Treatment Plant, Cast-inPlace Septic and Recirculation Tanks and Recirculating Gravel Filters: Payment shall
include full compensation for all materials, labor, equipment and supervision
necessary to furnish and install all components required for a functioning WWTP.
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This Work includes all construction staking, demolition, excavation including rock
removal, grading, control of water, backfill, materials sampling and testing (including
but not limited to concrete and soils), compaction testing, pumps, concrete, septic
tank, recirculation tank, gravel filters, leach field, yard piping, valves, vaults, flow
meters, appurtenances, control building, paving, electrical service drop, electrical
panels, communication equipment, leased lines, breakers, equipment pads, conduit
and cables, pull boxes, generator, transfer switch, startup services, site lighting,
fencing, monitoring wells, and all other items as described in the Plans and
Specifications necessary to complete the WWTP. While there are other sheets that
are relevant to work at the WWTP, the work specific to this Bid Alternate Item is
shown on Sheets C-116 through C-120, the details referenced by these sheets, and
the Electrical, Mechanical, and Structural sheets associated with these sheets. The
Contractor is directed to the Geotechnical Report for the project that is provided in
Appendix A. The Contractor shall familiarize themselves with the Geotechnical
Report and the subsurface materials that will likely be encountered during
construction. It is likely that metamorphic rock will be encountered during excavation
for the installation of the WWTP components. The potential for encountering and
excavating hard rock as reasonably foreseeable upon examination of the
Geotechnical Report shall be included in the Contractor’s bid for this item.
a.

19.

Payment for this item shall be on a lump sum basis per the amount listed for
that item in the Bid Schedule. Measurement shall correspond to percent
complete as confirmed by the Engineer.

Bid Item 19 – ALTERNATE #2 – Willow Creek Wastewater Treatment Plant, Xerxes
Septic Tanks and Orenco Advantex AX Max Filter Units: Payment shall include full
compensation for all materials, labor, equipment and supervision necessary to furnish
and install all components required for a functioning WWTP. This Work includes all
construction staking, demolition, excavation including rock removal, grading, control
of water, backfill, materials sampling and testing (including but not limited to concrete
and soils), compaction testing, pumps, septic tanks, recirculation system, filters,
leach field, yard piping, valves, vaults, flow meters, appurtenances, control building,
paving, electrical service drop, electrical panels, communication equipment, leased
lines, breakers, equipment pads, conduit and cables, pull boxes, generator, transfer
switch, startup services, site lighting, fencing, monitoring wells, and all other items as
described in the Plans and Specifications necessary to complete the WWTP. While
there are other sheets that are relevant to work at the WWTP, the work specific to
this Bid Alternate Item is shown on Sheets C-121 through C-126, the details
referenced by these sheets, and the Electrical, Mechanical, and Structural sheets
associated with the WWTP. The Contractor is directed to the Geotechnical Report for
the project that is provided in Appendix A. The Contractor shall familiarize
themselves with the Geotechnical Report and the subsurface materials that will likely
be encountered during construction. It is likely that metamorphic rock will be
encountered during excavation for the installation of the WWTP components. The
potential for encountering hard rock as reasonably foreseeable upon examination of
the Geotechnical Report shall be included in the Contractor’s bid for this item. For
this alternate, the Contractor is responsible for coordinating with Xerxes and Orenco
(or approved equals) to provide a functioning system. Under this alternate, all pumps,
piping, controls, and other system components required for a complete WWTP that
are specific to the Xerxes and Orenco systems shall be designed by the Contractor
and its manufacturers.
a.

Measurement and Payment

Payment for this item shall be on a lump sum basis per the amount listed for
that item in the Bid Schedule. Measurement shall correspond to percent
complete as confirmed by the Engineer.
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SECTION 01 30 00
ADMINISTRATIVE REQUIREMENTS
PART 1
1.01.

GENERAL
SECTION INCLUDES

A.

Coordination and project conditions

B.

Field engineering

C.

Pre-bid meeting

D.

Preconstruction meeting

E.

Progress meetings

F.

Pre-Connection meetings

1.02.
A.

1.03.
A.
1.04.

MEASUREMENT AND PAYMENT
Measurement and payment for the items addressed in this Section shall be included in the
Mobilization/Demobilization Bid Item. No additional measurement or payment will be included
for the requirements of this section.
COORDINATION AND PROJECT CONDITIONS
Coordinate scheduling, submittals, and Work of various sections of Project to ensure efficient
and orderly sequence of installation of construction elements.
FIELD ENGINEERING

A.

The Contractor will provide construction staking services, given as a separate bid item as
called out in Section 01 22 00 – Measurement and Payment, Part 1.02.A.

B.

Protect survey control points prior to starting site Work; preserve permanent reference points
during construction.

C.

Promptly report to Engineer loss or destruction of reference point or relocation required
because of changes in grades or other reasons.

D.

Replace dislocated survey control points based on original survey control. Make no changes
without prior written notice to Engineer. The surveyor shall comply with the California
Professional Land Surveyors’ Act in replacement of all permanent survey monuments.

1.05.
A.

PRE-BID MEETING
Prior to awarding the Contract, a non-mandatory pre-bid meeting will occur as established in
the Advertisement for Bids. The pre-bid meeting shall be attended by District representatives
and the Engineer. While non-mandatory, it is highly recommended that the Contractor’s
construction superintendent and/or project manager attend the meeting.
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1.06.

PRECONSTRUCTION MEETING

A.

Contractor will schedule meeting after Notice of Award.

B.

Prior to the commencement of Work at the site, a preconstruction meeting will be held at a
mutually agreed upon time and place. The preconstruction meeting shall be attended by
District representatives, Engineer, construction foreman, contractor’s construction
superintendent, key subcontractors, and any other parties requested by the Contractor or the
Engineer.

C.

Unless previously submitted to the Engineer, the Contractor shall bring to the conference
three (3) copies of each of the following:
1.

Draft Construction Schedule.

2.

Procurement schedule of major equipment and materials and items requiring long
lead time.

3.

Shop Drawing/Sample/submittal schedule.

4.

Substitution requests.

5.

Contact sheet designating contact information for the construction foreman,
construction Superintendent, and Project Manager for the Contractor including cell
phone numbers or contact information to allow for emergency contact after business
hours.

D.

At the preconstruction meeting the District will provide the Contractor with three (3) sets of the
Contract Documents. It shall be the Contractor’s responsibility to arrange to pay all costs of
additional reproduction required by the Contractor.

E.

The purpose of the meeting is to designate responsible personnel and establish a working
relationship. Matters requiring coordination will be discussed and procedures for handling
such matters established.

F.

The Engineer will preside at the preconstruction conference and will arrange for keeping the
minutes and distributing the minutes to all persons in attendance.

G.

Agenda:
1.

Notice to Proceed date.

2.

Distribution of Contract Documents.

3.

Contractor’s tentative schedules.

4.

Submission of list of Subcontractors, list of products, schedule of values, and
progress schedule.

5.

Critical work sequencing.

6.

Designation of personnel representing parties in Contract, and Engineer.

Administrative Requirements
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1.07.

7.

Procedures and processing of field decisions, submittals, substitutions, requests for
information, applications for payments, proposal request, change orders, and contract
closeout procedures.

8.

Scheduling.

9.

Major equipment deliveries and priorities.

10.

Use of premises by Owner and Contractor.

11.

Owner's requirements and occupancy.

12.

Site Safety: Contractor’s assignments for safety and first aid.

13.

Construction facilities and controls provided by Owner.

14.

Temporary utilities provided by Owner.

15.

Pipeline installation procedures.

16.

Hydrofracture Contingency Plan.

17.

Application for payment procedures.

18.

Procedures for testing.

19.

Procedures for maintaining record documents.

20.

Requirements for system shut down and connection coordination.

PROGRESS MEETINGS

A.

The Engineer shall schedule, arrange and conduct progress meetings. These meetings shall
be conducted once per week, or as mutually agreed by Contractor and Owner, and shall be
attended by the Contractor’s superintendent and representatives of key Subcontractors,
utilities, and others, who are active in the execution of the Work. The purpose of these
meetings shall be to review the Contractor’s schedule provided in accordance with this
Section, resolve conflicts, and in general, coordinate and expedite the execution of the Work.

B.

Engineer will make arrangements for meetings, prepare agenda with copies for participants,
preside at meetings and record the meeting minutes.

C.

Attendance Required: construction superintendent, key subcontractors, Owner and Engineer,
as appropriate to agenda topics for each meeting.

D.

Agenda:
1.

Review and acceptance of minutes of previous meeting.

2.

Review of Work progress.

3.

Field observations, problems, and decisions.

4.

Site Safety.
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5.

Identification of problems impeding planned progress.

6.

Review of submittals schedule and status of submittals.

7.

Review of delivery schedules.

8.

Maintenance of progress schedule.

9.

Corrective measures to regain projected schedules.

10.

Planned progress during succeeding work period.

11.

Coordination of projected progress.

12.

Maintenance of quality and work standards.

13.

Effect of proposed changes on progress schedule and coordination.

14.
E.
1.08.

a.

Progress Payment.

b.

Change Orders.

c.

Claims.

d.

Field Work Directives

e.

Requests for Information

Other business relating to Work.

The Engineer shall record minutes and distribute copies within two days after meeting to
participants and those affected by decisions made.
PRE-START UP AND TESTING MEETINGS

A.

Coordination meetings will also be required prior to system testing and start up. These
meetings may also be incorporated into weekly progress meetings.

B.

Require attendance of parties directly affecting, or affected by, Work of specific connection.

C.

A minimum of fourteen (14) calendar days in advance of planned testing provide Engineer
with a schedule and procedures for start-up and testing..

D.

Engineer shall prepare agenda and preside at meeting:

E.

1.

Review procedures.

2.

Review schedule.

3.

Discussion of contingency plan if work does not proceed according to schedule.

Engineer shall record minutes and distribute copies within two days after meeting to
participants and those affected by decisions made.
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PART 2

PRODUCTS (NOT USED)

PART 3

EXECUTION (NOT USED)
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SECTION 01 33 00
SUBMITTAL PROCEDURES
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

Submittal procedures.

B.

Proposed products list.

C. Product data.
D. Shop drawings.
E.

Samples.

F.

Design data.

G. Test reports.
H. Certificates.

1.2

I.

Manufacturer's instructions.

J.

Manufacturer's field reports.

K.

Erection drawings.

L.

Construction photographs.

SUBMITTAL PROCEDURES
A.

Transmit each submittal with Engineer accepted form.

B.

Sequentially number transmittal forms. Mark revised submittals with original number
and sequential alphabetic suffix.

C. Identify Project, Contractor, subcontractor and supplier; pertinent drawing and detail
number, and specification section number, appropriate to submittal.
D. Apply Contractor's stamp, signed or initialed certifying that review, approval,
verification of products required, field dimensions, adjacent construction Work, and
coordination of information is in accordance with requirements of the Work and
Contract Documents.
E.

Schedule submittals to expedite Project, and deliver to Engineer. Coordinate
submission of related items.
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F.

For each submittal for review, allow 15 working days excluding delivery time to and
from Contractor.

G. Identify variations from Contract Documents and product or system limitations which
may be detrimental to successful performance of completed Work.
H. Allow space on submittals for Contractor and Engineer review stamps.

1.3

1.4

I.

When revised for resubmission, identify changes made since previous submission.

J.

Distribute copies of reviewed submittals as appropriate. Instruct parties to promptly
report inability to comply with requirements.

K.

Submittals not requested will not be recognized or processed.

PROPOSED PRODUCTS LIST
A.

Within 15 working days after date of Notice to Proceed, 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.

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 number of copies Contractor requires, plus three copies Engineer will retain.

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.
E.

1.5

After review, produce copies and distribute in accordance with SUBMITTAL
PROCEDURES article and for record documents described in Section 01 70 00 Execution and Closeout Requirements.

SHOP DRAWINGS
A.

Shop Drawings: Submit to Engineer for review for limited purpose of checking for
conformance with information given and design concept expressed in Contract
Documents.

B.

Indicate special utility and electrical characteristics, utility connection requirements,
and location of utility outlets for service for functional equipment and appliances.

Submittal Procedures

01 33 00-2

Specifications

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

C. Submit number of opaque reproductions Contractor requires, plus three copies
Engineer will retain. Alternatively, the engineer may require that all submittals are
completed electronically.
D. When required by individual specification sections, provide shop drawings signed and
sealed by professional engineer responsible for designing components shown on
shop drawings.
1. Include signed and sealed calculations to support design.
2. Submit drawings and calculations in form suitable for submission to and approval
by authorities having jurisdiction.
3. Make revisions and provide additional information when required by authorities
having jurisdiction.
E.

1.6

After review, produce copies and distribute in accordance with SUBMITTAL
PROCEDURES article and for record documents described in Section 01 70 00 Execution and Closeout Requirements.

SAMPLES
A.

Samples: Submit to Engineer for review for limited purpose of checking for
conformance with information given and design concept expressed in Contract
Documents.

B.

Samples For Selection as Specified in Product Sections:
1. Submit to Engineer for aesthetic, color, or finish selection.
2. Submit samples of finishes from full range of manufacturers' standard colors, in
custom colors selected, textures, and patterns for Engineer selection.

C. Submit samples to illustrate functional and aesthetic characteristics of Products, with
integral parts and attachment devices. Coordinate sample submittals for interfacing
work.
D. Include identification on each sample, with full Project information.
E.

Submit number of samples specified in individual specification sections; Engineer will
retain two samples.

F.

Reviewed samples which may be used in the Work are indicated in individual
specification sections.

G. Samples will not be used for testing purposes unless specifically stated in
specification section.
H. After review, produce duplicates and distribute in accordance with SUBMITTAL
PROCEDURES article and for record documents purposes described in Section
01 70 00 - Execution and Closeout Requirements.
1.7

DESIGN DATA
A.

Submit for Engineer's knowledge as contract administrator or for Owner.
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B.
1.8

1.9

Submit for information for limited purpose of assessing conformance with information
given and design concept expressed in Contract Documents.

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.

CERTIFICATES
A.

When specified in individual specification sections, submit certification by
manufacturer, installation/application subcontractor, or Contractor to Engineer’s, in
quantities specified for Product Data.

B.

Indicate material or product conforms to or exceeds specified requirements. Submit
supporting reference data, affidavits, and certifications as appropriate.

C. Certificates may be recent or previous test results on material or Product, but must be
acceptable to Engineer.
1.10 MANUFACTURER'S INSTRUCTIONS
A.

When specified in individual specification sections, submit printed instructions for
delivery, storage, assembly, installation, start-up, adjusting, and finishing, to Engineer
for delivery to Owner in quantities specified for Product Data.

B.

Indicate special procedures, perimeter conditions requiring special attention, and
special environmental criteria required for application or installation.

1.11 MANUFACTURER'S FIELD REPORTS
A.

Submit reports for Engineer’s benefit as contract administrator or for Owner.

B.

Submit report in duplicate within 15 working days of observation to Engineer for
information.

C. Submit for information for limited purpose of assessing conformance with information
given and design concept expressed in Contract Documents.
1.12 ERECTION DRAWINGS
A.

Submit drawings for Engineer's benefit as contract administrator or for Owner.

B.

Submit for information for limited purpose of assessing conformance with information
given and design concept expressed in Contract Documents.

C. Data indicating inappropriate or unacceptable Work may be subject to action by
Engineer or Owner.

Submittal Procedures
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1.13 CONSTRUCTION PHOTOGRAPHS
A.

Provide photographs of site and construction throughout progress of Work produced
by an experienced photographer, acceptable to Engineer.

B.

Each month submit photographs with Application for Payment.

C. Photographs: Digital color photographs with resolution suitable for printing at 8-1/2”
by 11” size.
D. Take five site photographs from differing directions and locations, and five interior
photographs of structures indicating relative progress of the Work, three working days
maximum prior to submitting an Application for Payment.
E.

Identify each print on front. Identify name of Project, contract number, orientation of
view, date and time of view.

PART 2 PRODUCTS - Not Used
PART 3 EXECUTION - Not Used
END OF SECTION
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SHOP DRAWING & SUBMITTAL REVIEW FORM
Date:

Contract Title: Wastewater Collection, Treatment and Disposal
System Project

To:
GHD, Inc.
718 Third Street
Eureka, CA 95501

GHD Job #: 11292834
From:
Contractor Name
Contractor Address Line 1
Contractor Address Line 2

Attention: Nathan Stevens, PE

Submitted By:

Email: Nathan.stevens@ghd.com
Phone: (707) 443-8326
Fax:
(707) 444-8330

Signature:

Phone:

Spec
Section
or Dwg

Submittal
No.

Rev.
No.

Qty.

Subject of Shop Drawing or Submittal

Review Action

Engineer’s Review Comments:

Signature:

Date:

Review Action Explanation:
1. No Exceptions Taken
2. Make Corrections Noted – No
Resubmittal Required
3. Amend and Resubmit

Shaded areas

4. Rejected – Resubmit
5. Answer provided
6. Not Reviewed – Filed Only

for Engineer use
only.

This review is only for general conformance with the design concept and the information given in the Construction Documents. Notations
made on the submittals during this review do not relieve the Contractor from compliance with the requirements of the construction
documents, including without limitation, the plans and specifications, and all applicable laws and codes. Review of that specific item shall
not include review of an assembly of which the item is a component. The Contractor is responsible for: dimensions to be confirmed and
correlated at the jobsite; information that pertains solely to the fabrication processes or to the means, methods techniques, sequences and
procedures of construction; and coordination of the Work with all other trades and performing all Work in a safe and satisfactory manner.
This review is not for constructability or Contractor’s means, methods, techniques, sequences, or procedures of construction, or the safety
precautions and programs incident thereto. This review is subject to all provisions of the Contract Documents.

This page left blank intentionally.

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

SECTION 01 40 00
QUALITY REQUIREMENTS
PART 1
1.01.

GENERAL
SECTION INCLUDES

A.

Quality control and control of installation

B.

Tolerances

C.

References

D.

Labeling

E.

Testing and Inspection Services

F.

Manufacturers' field services

G.

Examination

H.

Preparation

1.02.
A.

1.03.

MEASUREMENT AND PAYMENT
Measurement and payment for the items addressed in this Section shall be included in the Bid
Item to which they relate. No additional measurement or payment shall be made for the
requirements of this section.
QUALITY CONTROL AND CONTROL OF INSTALLATION

A.

Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce Work of specified quality.

B.

Comply with manufacturers' instructions, including each step in sequence.

C.

When manufacturers' instructions conflict with Contract Documents, request written
clarification from Engineer before proceeding.

D.

Comply with specified standards as minimum quality for the Work except where more
stringent tolerances, codes, or specified requirements indicate higher standards or more
precise workmanship.

E.

Perform Work by persons qualified to produce required and specified quality.

F.

Verify field measurements as indicated on Shop Drawings or as instructed by manufacturer.

G.

Secure products in place with positive anchorage devices designed and sized to withstand
stresses, vibration, physical distortion, or disfigurement.

Specifications
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1.04.

TOLERANCES

A.

Monitor fabrication and installation tolerance control of products to produce acceptable Work.
Do not permit tolerances to accumulate.

B.

Comply with manufacturers' tolerances. When manufacturers' tolerances conflict with
Contract Documents, request clarification from Engineer before proceeding.

C.

Adjust products to appropriate dimensions; position before securing products in place.

1.05.

REFERENCES

A.

For products or workmanship specified by association, trade, or other consensus standards,
comply with requirements of standard, except when more rigid requirements are specified or
are required by applicable codes.

B.

Conform to reference standard by date of issue current on notice to proceed date of Contract
Documents, except where specific date is established by code.

C.

Obtain copies of standards where required by product specification sections.

D.

When specified reference standards conflict with Contract Documents, request written
clarification from Engineer before proceeding.

E.

Neither contractual relationships, duties, nor responsibilities of parties in Contract nor those of
Engineer shall be altered from Contract Documents by mention or inference otherwise in
reference documents.

1.06.
A.

B.

1.07.
A.

LABELING
Label Information: Include manufacturer's or fabricator's identification, approved agency
identification, and the following information, as applicable, on each label:
1.

Model number.

2.

Serial number.

3.

Performance characteristics.

Manufacturer's Nameplates, Trademarks, Logos, and Other Identifying Marks on Products:
Not allowed on surfaces exposed to view in public areas, interior or exterior without the
Owner’s prior approval.
TESTING AND INSPECTION SERVICES
Employ and pay for services of an independent testing agency or laboratory acceptable to
Owner to perform specified testing.
1.

Before starting Work, submit testing laboratory name, address, and telephone
number, and names of full-time appropriately licensed or certified Professional
Engineer and responsible officer.

Quality Requirements
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2.

B.

Submit copy of report of laboratory facilities' inspection made by Materials Reference
Laboratory of National Bureau of Standards during most recent inspection, with
memorandum of remedies of deficiencies reported by inspection.

Independent firm will perform tests, inspections, and other services specified in individual
Specification Sections and as required by the Engineer.
1.

Laboratory: Authorized to operate in State of California.

2.

Laboratory Staff: Maintain full-time appropriately licensed or certified Professional
Engineer on staff to review services.

3.

Testing Equipment: Calibrated at reasonable intervals with devices of an accuracy
traceable to National Bureau of Standards or accepted values of natural physical
constants.

C.

Testing, inspections, and source quality control may occur on or off Project Site. Perform offSite testing as required by the Engineer or Owner.

D.

Reports shall be submitted by independent firm to the Engineer, Contractor, and authorities
having jurisdiction, in duplicate, indicating observations and results of tests and compliance or
noncompliance with Contract Documents.
1.

E.

Submit final report indicating correction of Work previously reported as noncompliant.

Cooperate with independent firm; furnish samples of materials, design mix, equipment, tools,
storage, safe access, and assistance by incidental labor as requested.
1.

Notify Engineer and independent firm forty-eight (48) hours before expected time for
operations requiring services.

2.

Make arrangements with independent firm and pay for additional Samples and tests
required for Contractor's use.

F.

Employment of testing agency or laboratory shall not relieve Contractor of obligation to
perform Work according to requirements of Contract Documents.

G.

Retesting or re-inspection required because of nonconformance with specified or indicated
requirements shall be performed by same independent firm on instructions from Engineer.
Payment for retesting or re-inspection will be charged to Contractor.

H.

Testing Agency Responsibilities:
1.

Test Samples of mixes submitted by Contractor.

2.

Provide qualified personnel at Site. Cooperate with Engineer and Contractor in
performance of services.

3.

Perform indicated sampling and testing of products according to specified standards.

4.

Ascertain compliance of materials and mixes with requirements of Contract
Documents.

5.

Promptly notify Engineer and Contractor of observed irregularities or nonconformance
of Work or products.

Specifications
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I.

J.

1.08.

6.

Perform additional tests required by Engineer.

7.

Attend preconstruction meetings and progress meetings, as requested.

Agency Reports: After each test, promptly submit two (2) copies of report to Engineer,
Contractor, and authorities having jurisdiction. When requested by Engineer, provide
interpretation of test results. Include the following:
1.

Date issued.

2.

Project title and number.

3.

Name of inspector.

4.

Date and time of sampling or inspection.

5.

Identification of product and Specification Section.

6.

Location in Project.

7.

Type of inspection or test.

8.

Date of test.

9.

Results of tests.

10.

Conformance with Contract Documents.

Limits on Testing Authority:
1.

Agency or laboratory may not release, revoke, alter, or enlarge on requirements of
Contract Documents.

2.

Agency or laboratory may not approve or accept any portion of the Work.

3.

Agency or laboratory may not assume duties of Contractor.

4.

Agency or laboratory has no authority to stop the Work.

MANUFACTURERS' FIELD SERVICES

A.

When specified in individual specification sections, require material or product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, conditions of
surfaces and installation, quality of workmanship, start-up of equipment, test, adjust and
balance of equipment as applicable, and to initiate instructions when necessary.

B.

Submit qualifications of observer to Engineer thirty (30) calendar days in advance of required
observations. Observer subject to approval of Engineer.

C.

Report observations and site decisions or instructions given to applicators or installers that
are supplemental or contrary to manufacturers' written instructions.

PART 2

PRODUCTS (NOT USED)

Quality Requirements
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PART 3
3.01.

EXECUTION
EXAMINATION

A.

Verify existing site conditions and substrate surfaces are acceptable for subsequent Work.
Beginning new Work means Contractor acceptance of existing conditions.

B.

Verify existing substrate is capable of structural support or attachment of new Work being
applied or attached.

C.

Examine and verify specific conditions described in individual specification sections.

D.

Verify utility services are available, of correct characteristics, and in correct locations.

PART 4
4.01.

PREPARATION
PREPARATION

A.

Clean substrate surfaces prior to applying next material or substance.

B.

Seal cracks or openings of substrate prior to applying next material or substance.

C.

Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to
applying new material or substance in contact or bond.
END OF SECTION 01 40 00
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SECTION 01 50 00
TEMPORARY FACILITIES AND CONTROLS
PART 1
1.01.

GENERAL
SECTION INCLUDES

A.

B.

C.

Public Utilities
1.

Agencies Affected

2.

Notification Requirements

3.

Contractor Responsibility

Temporary Utilities
1.

Temporary water

2.

Temporary electricity

3.

Temporary ventilation

4.

Temporary sanitary facilities

Existing Utilities and Improvements
1.

General

2.

District Right of Access

3.

Underground Utilities Indicated

4.

Underground Utilities not Indicated

5.

Approval of Repairs

6.

Maintain in Service

D.

Temporary Field Office and Storage Facility

E.

Vehicular Access

F.

Parking

G.

Progress Cleaning and Waste Removal

H.

Barriers

I.

Security

J.

Water Control

Specifications
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K.

Dust Control

L.

Erosion and Sediment Control

M.

Pollution Control

N.

Removal of utilities, facilities, and controls

O.

Related Sections

1.02.

1.

Section 01 33 00 – Submittal Procedures

2.

Section 01 57 13 – Erosion Control

3.

Section 01 57 19 – Environmental Requirements

MEASUREMENT AND PAYMENT

A.

1.03.

Measurement and payment for this item shall be included in the Mobilization/Demobilization
Bid Item, or other appropriate Bid Item. No additional measurement or payment will be
included for the requirements of this section.
SUBMITTAL REQUIREMENTS

A.
1.04.

Section 01 33 00 - Submittal Procedures.
PUBLIC UTILITIES

A.

B.

Agencies Affected
1.

Electrical: Pacific Gas & Electric. Where a structure that is known to receive service
does not have overhead service, underground service shall be assumed to exist.

2.

Gas: Pacific Gas & Electric Company has jurisdiction over gas lines.

3.

Telephone Service: Frontier Internet. Where a structure that is known to receive
service does not have overhead service, underground service shall be assumed to
exist.

4.

Water Service: WCCSD has jurisdiction over water usage.

5.

Drainage: Humboldt County Department of Public Works has jurisdiction over
drainage in the area, except for areas within the state highway where CALTRANS has
jurisdiction.

6.

Streets/Pavement: Humboldt County Department of Public Works and CALTRANS
has jurisdiction over streets and pavement in the area.

7.

Sewer Service: Individual owner provided sewer service.

Notification Requirements
1.

Prior to any excavation in the vicinity of any existing underground facilities, including
all water, sewer, storm drain, gas, or other pipelines; all buried electric power,
communications, or television cables; all traffic signal and street lighting facilities; and

Temporary Facilities and Controls
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all roadways; the Contractor shall notify the respective authorities representing the
owners or agencies responsible for such facilities not less than two (2) work days nor
more than seven (7) work days prior to excavation.
2.
C.

1.05.

Notify USA North at 811 or online at USANorth811.org at least two (2) work days, but
no more than fourteen (14) work days, prior to such excavation.

Contractor Responsibility
1.

The Contractor shall anticipate water, sewer, electrical, gas, communication, fiber
optic, drainage and telephone services. It may be expected that there will be variation
in location from that as shown on the Plans to the actual location. Contractor
responsible for verifying actual location in the field after pre-marking by the various
utilities affected.

2.

No extra payment will be allowed for the removal, replacement, repair, or possible
increased cost caused by inadvertent or planned interception and breaking of
underground obstructions which may exist.

3.

It should be understood that the various utilities are indicated on the Plans to show
only the approximate location and must be verified in the field by the Contractor. The
various utility agencies will cooperate with the Contractor to endeavor to familiarize
the Contractor with all known underground utilities obstructions, but this will not
relieve the Contractor from full responsibility in anticipating and locating their actual
location.

4.

The Contractor, in conjunction with the affected utility company(s), shall pothole and
establish the horizontal and vertical locations of all pertinent utilities shown on the
Plans and marked in the field. This may be done on an area-by-area basis, but shall
be accomplished at least five working days in advance of the date of construction
within such area. Any discrepancies (horizontal and/or vertical) between the locations
of utilities found by the potholing operation than that shown on the Plans shall be
brought to the Engineer's attention immediately. Potholing shall be required at the
connection to existing facilities prior to the shop drawing submittals.

TEMPORARY UTILITIES
A.

Temporary Water
1.

B.

C.

Contractor shall coordinate with WCCSD manager regarding temporary water, which
the District will provide free of charge.

Temporary Electricity
1.

Owner supplied temporary electricity is not available.

2.

Contractor will pay cost of energy used and is responsible for all necessary permits,
permissions, code and regulatory compliance associated with such use.

Temporary Ventilation
1.

Specifications

Ventilate enclosed areas, such as air relief enclosures and valve vaults to achieve
curing of materials, to dissipate humidity, and to prevent accumulation of dust, fumes,
vapors, or gases.
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2.
D.

1.06.

Contractor shall comply with all applicable OSHA requirements for working in
confined spaces.

Temporary Sanitary Facilities
1.

Provide and maintain required facilities and enclosures sufficient to accommodate
Contractor and Subcontractor personnel at locations easily accessible from work.
Existing facility use is not permitted. Provide facilities at time of project mobilization.

2.

Contractor is responsible for cleaning, maintenance, security, placement and removal
of facilities.

EXISTING UTILITIES AND IMPROVEMENTS
A.

B.

General
1.

The Contractor shall protect all underground utilities and other improvements that
may be impaired during construction operations. It shall be the Contractor’s
responsibility to ascertain the actual location of all existing utilities and other
improvements that will be encountered in its construction operations, and to see that
such utilities or other improvements are adequately protected from damage due to
such operations. The Contractor shall take all possible precautions for the protection
of unforeseen utility lines to provide for uninterrupted service and to provide such
special protection as may be necessary.

2.

In case it shall be necessary to move the property of any public utility or franchise
holder, such utility company or franchise holder will be notified by the Contractor to
move such property. Time of relocation of the utility by the utility company is not a
responsibility of the District. When utility lines that are to be removed are encountered
within the area of operations, the Contractor shall notify the Engineer a sufficient time
in advance for the necessary measures to be taken to prevent interruption of service.

3.

Where the proper completion of the Work requires the temporary or permanent
removal and/or relocation of an existing utility or other improvement that is indicated,
the Contractor shall remove and, without unnecessary delay, temporarily replace or
relocate such utility or improvement in a manner satisfactory to the Engineer and the
Utility owner. In all cases of such temporary removal or relocation, restoration to
former location shall be accomplished by the Contractor in a manner that will restore
or replace the utility or improvement as nearly as possible to its former location and to
equal or better condition as found prior to removal.

District Right of Access
1.

C.

The right is reserved by the District and the owners of public utilities and franchises to
enter at any time upon any public street, alley, right-of-way, or easement for the
purpose of making changes in their property when necessary during the performance
of the Work of this Contract.

Underground Utilities Indicated
1.

Existing utility lines that are indicated or the locations of which are made known to the
Contractor prior to excavation and that are to be retained, and all utility lines that are
constructed during excavation operations shall be protected from damage during
excavation and backfilling, and if damaged, shall be immediately repaired or replaced
by the Contractor.

Temporary Facilities and Controls
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D.

E.

Underground Utilities not indicated
1.

In the event that the Contractor damages any existing utility lines that are not
indicated or the locations of which are not made known to the Contractor prior to
excavation, a written report thereof shall be made by the Contractor to the District.

2.

All costs of locating, repairing damage not due to failure of the Contractor to exercise
reasonable care, and removing or relocating such utility facilities not shown in the
Contract documents with reasonable accuracy, and for equipment on the project
which was actually working on that portion of the Work which was interrupted or idled
during such Work will be paid for as extra Work.

Approval of Repairs
1.

F.

Maintain In Service
1.

1.07.

All repairs to a damaged utility or improvement are subject to inspection and approval
by an authorized representative of the utility or improvement Owner before being
concealed by backfill or other Work. Contractor to schedule with Owner for the
inspection and shall notify the Engineer of the schedule and place of the inspection a
minimum of three (3) calendar days prior to inspection.

All power and telephone or the communication cable ducts, gas and water mains,
sewer lines, storm drain lines, poles, and overhead power and communication wires
and cables encountered along the line of Work shall remain continuously in service
during all the operations under the Contract, unless other arrangements satisfactory
to the Engineer are made with the owner of said utilities. The Contractor shall be
responsible for and shall repair all damage due to its operations, and the provisions of
this section shall not be abated even in the event such damage occurs after
backfilling or is not discovered until after completion of the backfilling.

TEMPORARY FIELD OFFICE AND STORAGE FACILITY
A.

Contractor and Subcontractors:
1.

1.08.

The Contractor and their Subcontractors shall make arrangements for and maintain
temporary field offices and storage facilities as may be necessary for the proper
execution of the Work. These shall be located so as to cause no interference with any
Work to be performed on the site. Coordination and location of offices or storage
facilities shall be the responsibility of the Contractor.

VEHICULAR ACCESS
A.

Provide unimpeded access for Owner’s vehicles.

B.

Provide means of removing mud from vehicle wheels before entering streets.

C.

Use existing on-site roads and railroad alignment for construction traffic.

1.09.

PARKING
A.

Arrange for temporary surface parking areas to accommodate construction personnel.

B.

When site space is not adequate, provide additional off-site parking.

Specifications
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C.

Use of designated existing on-site streets and driveways used for construction traffic is
permitted.

D.

Tracked vehicles not allowed on paved areas.

E.

Maintenance

F.

G.

1.

Maintain traffic and parking areas in sound condition free of excavated material,
construction equipment, products, and mud.

2.

Maintain existing areas used for construction; promptly repair breaks, potholes, low
areas, standing water, and other deficiencies, to maintain surface course and
drainage in original, or specified, condition.

Removal, Repair
1.

Remove temporary materials and construction at Substantial Completion.

2.

Repair existing facilities damaged by use to original or better condition.

Mud From Site Vehicles
1.

1.10.

Provide means of removing mud from vehicle wheels before entering streets.

PROGRESS CLEANING AND WASTE REMOVAL
A.

Maintain areas free of waste materials, debris, and rubbish. Maintain site in clean and orderly
condition.

B.

Remove debris and rubbish from pipe chases, vaults and other closed or remote spaces,
prior to enclosing spaces.

C.

Collect and remove waste materials, debris, and rubbish from site weekly and dispose offsite.

1.11.

BARRIERS
A.

Provide barriers to prevent unauthorized entry to construction areas and to protect existing
facilities and adjacent properties from damage from construction operations.

B.

Protect vehicular traffic, stored materials, site, and structures from damage.

1.12.

SECURITY
A.

Security Program
1.

Protect Work, existing premises and Owner’s operations from theft, vandalism, and
unauthorized entry.

2.

Initiate security program in coordination with Owner’s existing security system at
project mobilization.

3.

Maintain program throughout construction period until Owner acceptance precludes
need for Contractor security.

Temporary Facilities and Controls
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B.

1.13.

Entry Control
1.

Restrict entrance of persons and vehicles into Work site.

2.

Owner will control entrance of persons and vehicles related to Owner’s operations.

WATER CONTROL
A.

1.14.

Grade Site to Drain
1.

Maintain excavations free of water.

2.

Provide, operate, and maintain pumping equipment.

DUST CONTROL
A.

1.15.

See Section 01 57 00 Environmental Requirements of these Specifications.
EROSION AND SEDIMENT CONTROL

A.

See Section 01 57 13 – Erosion Control

B.

See Section 01 57 19 – Environmental Requirements

1.16.

POLLUTION CONTROL
A.

1.17.

See Section 01 57 19 – Environmental Requirements
REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS

A.

Remove temporary utilities, equipment, facilities, materials, prior to Substantial Completion
inspection.

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.

PART 2

PRODUCTS (NOT USED)

PART 3

EXECUTION (NOT USED)
END OF SECTION 01 50 00
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SECTION 01 55 26
TEMPORARY TRAFFIC CONTROL SYSTEMS
PART 1
1.01.

GENERAL
THE REQUIREMENT

A.

The Contractor shall provide all materials, equipment, and labor necessary to furnish, place,
and maintain all temporary traffic control systems, including construction and maintenance
area traffic control devices and flaggers as required to perform the Work in accordance with
this Section, and all other appurtenant Work, complete in place, as shown on the Contract
Drawings and as specified herein.

B.

Work Specified in this Section

1.02.
A.
1.03.

1.

Review of proposed Work areas to determine temporary traffic control requirements.

2.

Verification of temporary traffic controls with the Humboldt County Public Works,
State of California Department of Transportation (Caltrans), and Engineer prior to
implementation.

3.

Maintenance of traffic control during the Work.

4.

Monitoring traffic control during the Work to determine necessary changes required to
maintain adequacy.

5.

Maintenance of traffic control during non-work hours to maintain adequacy.

6.

Removal of temporary traffic control systems after completion of the Work.

MEASUREMENT AND PAYMENT
Measurement and payment for traffic control shall be included in the Traffic Control Bid Item.
No additional measurement or payment will be included for the requirements of this section.
REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

A.

General Conditions, Section B-51 – Public Convenience.

B.

Humboldt County Public Works Encroachment Permit (to be completed by Contractor), see
Appendix C for draft for bid purposes.

C.

State of California Department of Transportation Encroachment Permit, see Appendix B.

D.

State of California, Department of Transportation (Caltrans) Specifications and Standards
1.

Specifications

Standard Specifications
a.

Section 7 Legal Relations and Responsibility

b.

Section 12 Construction Area Traffic Control Devices
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2.
E.

1.04.
A.

California Manual on Uniform Traffic Control Devices, Current Edition (California
MUTCD)

Commercial Standards
1.

State of California, Division of Industrial Safety, Department of Industrial Relations.

2.

Safety Orders of the Division of Industrial Safety, Department of Industrial Relations
of the State of California, current edition.

CONTRACTOR SUBMITTALS
Contractor shall finalize an Encroachment Permit from Humboldt County Public Works prior
to beginning the work. As part of the Encroachment Permit process, the Contractor shall
prepare traffic control plans for planned work within the public right-of-way for review and
acceptance by the County and Engineer. The development and implementation of the traffic
control plans shall include, but not necessarily be limited to, traffic controls, signs, and
flaggers conforming to the current California MUTCD. The Contractor will be required to
submit for review by the County and Engineer a Work Zone Traffic Control Plan that contains
only information specifically related to work zone traffic control, including pedestrian traffic
control. The items that the Contractor will be required to submit as a part of the Work Zone
Traffic Control Plan are anticipated to include, but not necessarily be limited to:
a.

Specific details for construction staging, including the location and limits of
the work zone.

b.

Identification of changeable message board locations.

c.

Locations of all excavations.

d.

MUTCD compliant pedestrian routing plans and details showing how
pedestrians will be routed through the work area.

e.

Plans for protection of the public from construction-related hazards.

f.

Lane closures and traffic routing including consideration of constructionrelated trucking routes.

g.

A trucking route. The route must minimize traffic on residential streets that
are not part of the project.

h.

Lane closure markings, barricade locations, and sign locations showing the
necessary signing, methods of delineation, and channelization, and
reference to the appropriate Caltrans standards and California MUTCD
details for all affected roads.

i.

Dimensions of lanes affected by traffic control that will be open to traffic.

j.

Dimensions and locations of signs and cone tapers.

k.

Identification of side streets and driveways affected by construction and how
they will be handled.

l.

Detail of how public transit will be handled through the construction area.

Temporary Traffic Control Systems
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m.

PART 2
2.01.
A.

PART 3
3.01.

Time periods of lane closures.

2.

The Work Zone Traffic Control Plan shall contain a title block which contains the
Contractor's name, address, phone number, project superintendent's name, contract
name, dates and hours traffic control will be in effect, and a space for review
acknowledgment.

3.

The Work Zone Traffic Control Plan shall be prepared by a licensed California Civil or
Traffic Engineer. The Work Zone Traffic Control Plan and other Encroachment Permit
application materials shall be submitted to the Engineer and other affected agencies
in conjunction with the County for review.

4.

No work will be allowed to commence prior to approval of the Encroachment Permit
and Work Zone Traffic Control Plan.

5.

A "Letter of Responsibility" shall be submitted on company letterhead, indicating the
names and telephone numbers of at least three different persons who shall be
available to be contacted in case of emergency at any time during the life of the
contract. Said persons must have decision-making authority within the company.

PRODUCTS
GENERAL
All construction area stationary and portable sign panels, lights, barricades, and traffic control
devices shall be the product of a commercial sign or safety device manufacturer conforming
to the requirements of Section 12, "Construction Area Traffic Control Devices," of the
Caltrans Standard Specifications, unless otherwise specified in this Section, shown on the
Drawings, and/or as directed by the Engineer.
EXECUTION
GENERAL

A.

No work in or affecting the public right-of-way shall commence until traffic control signing has
been approved by Humboldt County, Caltrans, and the Engineer.

B.

The Contractor shall provide all appropriate traffic control measures in accordance with this
Section prior to start of construction in the public right-of-way or in any area adjacent to the
street right-of-way where public safety is affected.

C.

The Contractor shall take all necessary precautions for the protection of the Work and the
safety of its employees and the public. Traffic shall be maintained through the construction or
maintenance zone in accordance with Sections 7-1.08, 7-1.09 and 12 of the Caltrans
Standard Specifications and Sections 01 11 00 – Summary of Work.

D.

The Contractor shall be responsible for developing a plan that is in conformance with the
Humboldt County encroachment permit, Caltrans encroachment permit, and the County’s
requirements.

E.

Field changes to traffic control plans shall be approved by the Engineer prior to installation.
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F.

When traffic cones or delineators are used to delineate a temporary edge of a traffic lane, the
line of cones or delineators shall be considered to be the edge of the traffic lane, however,
the Contractor shall not reduce the width of an existing lane to less than 10 feet without
written approval from the Engineer.

G.

All construction area signs, lights, barricades, and traffic control devices shall be furnished,
installed, maintained, and removed in conformance with the latest edition of the California
MUTCD. Additional or alternate signs may only be used when specifically authorized by the
Engineer.

H.

The Contractor shall monitor traffic and safety conditions and maintain adequate traffic
control measures during both work and non-work hours in order to maintain compliance with
the requirements of this Section.

I.

The Contractor shall conform to all requirements of the current "Safety Orders of the Division
of Industrial Safety, Department of Industrial Relations of the State of California."

J.

If a hazardous condition is observed and the Engineer notifies the Contractor either directly or
by telephone, the Contractor shall correct the condition immediately. If the Contractor fails to
correct the hazardous condition immediately, the District reserves the right to call in a local
contractor to perform the necessary work needed to improve public safety. The cost incurred
shall be billed to the Contractor. Should the Engineer point out any inadequacy of warning
and protective measures, such action on the part of the Engineer shall not relieve the
Contractor from responsibility for public safety nor abrogate the Contractor’s obligation to
furnish and pay for these devices.

K.

All construction area signs, lights, barricades, and temporary traffic control devices shall be
completely removed from the roadway when not in use. Locations and methods of storing
traffic control equipment adjacent to the roadway between interrupted use shall require prior
approval of the Engineer.

L.

The Contractor shall completely remove all temporary signs, striping and/or delineators and
restore the pavement, as necessary, upon removal or relocation of any temporary traffic
controls or constructed as part of the Work.

M.

Temporary traffic control measures shall be in effect only during work hours. Normal traffic
routing shall be reestablished at the end of each workday whenever possible.

N.

Contractor shall conduct operations as to offer the least possible obstruction and
inconvenience to the public and shall have under construction no greater amount of work
than can be prosecuted properly with due respect to the rights of the public. Contractor shall
provide personal advance notice to each affected resident or business informing them of
impending work and provide ample time to remove vehicles and estimated time of driveway
closure. This shall be accomplished by delivering a notice to all houses or businesses to be
affected by the impending work. The notice shall be typed and signed by the Contractor or
the Contractor’s designated superintendent. The format and contents of the notice shall be
approved by the Engineer prior to commencement of the Work.

O.

Construction operations shall be conducted in such a manner as to cause as little
inconvenience as possible to abutting property owners. Convenient access to driveways,
houses, and buildings along the line of the work shall be maintained, and temporary
approaches to crossings or intersecting roads shall be provided and kept in good condition.

Temporary Traffic Control Systems
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P.

Whenever the Contractor’s operations create a condition hazardous to the public, furnish,
erect, and maintain such fences, barricades, lights, signs and other devices as are necessary
to prevent accidents or damage or injury to the public.

Q.

Should the Contractor appear to be neglectful or negligent in furnishing warning and
productive measures as above specified, the Engineer may direct attention to the existence
of hazard, and the necessary warning and protective measures shall be furnished and
installed by the Contractor at his expense, without cost to the Owner. Should the Engineer
point out any inadequacy of warning and protective measures, such action on the part of the
Engineer shall not relieve the Contractor from responsibility for public safety nor abrogate his
obligation to furnish and pay for these devices.

R.

Under no circumstances shall access to businesses or residences be held up more than
fifteen (15) minutes at any one time. The Contractor may coordinate with property and
business owners to schedule work so that delays longer than 15 minutes do not adversely
affect residents or business owners to their satisfaction. In addition, Contractor shall give
personal notice to all affected property owners as specified in paragraph N, hereinbefore. No
streets shall be closed to through traffic at any time. Contractor shall at all times provide
access to public facilities such as schools, etc. and make provisions for passage of
emergency vehicles.

S.

Note that there is a school on The Terrace Lane between Walnut Way and Country Club
Road. The Contractor is responsible for safety in all areas of the project. However, the
Contractor shall be particularly aware of children and staff when working in this area.

3.02.

PEDESTRIAN TRAFFIC

A.

The Contractor is directed to Chapter 6D, Pedestrian and Worker Safety, in the California
MUTCD, the Drawings, and these Specifications.

B.

Pedestrians shall be provided with a safe, convenient and accessible path that, at a
minimum, replicates the most desirable characteristics of the existing path.

C.

The Contractor shall construct and maintain temporary pedestrian pathways through the work
zone, where required, that shall be in compliance with the requirements of California MUTCD.

D.

Pedestrian routes shall not be impacted for the purposes of any non-construction activities
such as parking of vehicles or equipment, or stock piling of materials.

E.

Pedestrians shall not be led into conflicts with work site vehicles, equipment or operations.
END OF SECTION 01 55 26
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SECTION 01 57 13
EROSION CONTROL
PART 1
1.01.

GENERAL
GENERAL

A.

Minimize the extent of all ground-disturbing activities and avoid Work in any drainage
channels if at all feasible.

B.

Heavy equipment shall be placed outside of drainage channels except when absolutely
necessary to perform the Work.

C.

Upon completion of construction activities, natural drainage shall be restored and recontoured as nearly as practicable to pre-project conditions and shall match adjacent natural
channel contours.

D.

In addition to ongoing erosion control measures, all disturbed areas resulting in bare earth
shall be treated with seed and straw upon completion of the project. Seed shall be per
Caltrans standards for roadside seeding in the project region. Seed shall be applied at a
minimum rate of 100 pounds per acre. All disturbed areas shall be covered with straw by
hand broadcasting at an application rate so that no earth can be seen through the straw.

1.02.

RELATED SECTIONS

Related work specified in other sections:
A.

Section 01 57 19 – Environmental Requirements

B.

Section 31 00 00 – Earthwork

1.03.
A.

1.04.

MEASUREMENT AND PAYMENT
Measurement and payment for erosion control shall be included in the appropriate Bid Item
for that work. No additional measurement or payment will be included for the requirements of
this section.
SUBMITTALS

A.

Mill Certificate or Affidavit. A mill certificate or affidavit shall be provided attesting that the
fabric and factory seams meet chemical, physical, and manufacturing requirements specified
below.

B.

Erosion Control Plan.

C.

Proposed Seed Mix

1.05.

REFERENCES

A.

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to in the text by basic designation only.

B.

American Society for Testing and Materials (ASTM)
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C.

1.

ASTM D4439 - Standard Terminology for Geosynthetics.

2.

ASTM D4491 - Standard Test Methods for Water Permeability of Geotextiles by
Permittivity.

3.

ASTM D4533 - Standard Test Method for Trapezoid Tearing Strength of Geotextiles.

4.

ASTM D4632 - Standard Test Method for Grab Breaking Load and Elongation of
Geotextiles.

5.

ASTM D4751 - Standard Test Method for Determining Apparent Opening Size of a
Geotextile.

6.

ASTM D4873 - Standard Guide for Identification, Storage, and Handling of
Geosynthetic Rolls and Samples.

California State Water Resources Control Board:
1.

1.06.
A.

National Pollutant Discharge Elimination System (NPDES) General Permit Discharge
from Construction Activities.

EROSION AND SEDIMENT CONTROLS
The controls and measures required of the Contractor are described but not limited to the
below.
1.

Structural Practices: Structural practices shall be implemented to divert flows from
exposed soils, temporarily store flows, or otherwise limit runoff and the discharge of
pollutants from exposed areas of the site. Structural practices shall be implemented
in a timely manner during the construction process to minimize erosion and sediment
runoff. Structural practices shall include the following devices.
a.

Silt Fences. The Contractor shall provide silt fences as a temporary structural
practice to minimize erosion and sediment runoff. Silt fences shall be
properly placed and installed to effectively retain sediment immediately after
completing each phase of work where erosion would occur in the form of
sheet and rill erosion (e.g. clearing and grubbing, trench excavation,
backfilling, and grading). Silt fences shall be installed in the locations as
directed by the Engineer. Final removal of silt fence barriers by the
Contractor shall be upon approval of the Engineer.

b.

Fiber Rolls (sediment logs or wattles): Contractor shall provide fiber rolls as
temporary structural practice to minimize erosion and sediment runoff. Fiber
rolls shall be properly placed and installed to effectively retain sediment
immediately after completing each phase of work (e.g., clearing and
grubbing, trench excavation, backfill, and grading) in each independent runoff
area (e.g., after clearing and grubbing in an area between a ridge and drain,
fiber rolls shall be placed as work progresses; fiber rolls shall be
removed/replaced/relocated as needed for work to progress in the drainage
area). Final removal of fiber roll barriers by the Contractor shall be upon
approval by the Engineer. Fiber Rolls shall be provided as follows, or as
required to conform to the intent of this section:
1)

Erosion Control

Along the downhill perimeter edge of all areas disturbed.
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c.

PART 2
2.01.
A.

2)

Along the top of the slope or top bank of drainage ditches, channels,
swales, etc. that traverse disturbed areas.

3)

Along the toe of all cut slopes and fill slopes of the construction
areas.

4)

Perpendicular to the flow in the bottom of existing drainage ditches,
channels, swales, etc. that traverse disturbed areas or carry runoff
from disturbed areas. Rows shall be spaced a maximum of 100 feet
apart.

5)

Perpendicular to the flow in the bottom of new drainage ditches,
channels, and swales. Rows shall be spaced a maximum of 100 feet
apart.

6)

At the entrance to culverts that receive runoff from disturbed areas.

To minimize wildlife entanglement and plastic debris pollution, the use of
plastic netting (such as polypropylene, nylon, polyethylene, polyester, or
other synthetic fibers used in fiber rolls, erosion control blankets, and mulch
control netting) in temporary rolled erosion and sediment control products is
prohibited. Any erosion control associated netting shall be made of natural
fibers and constructed in a loose-weave design with movable joints between
the horizontal and vertical twines.

PRODUCTS
SILT FENCES
Ultraviolet stabilized woven polypropylene face. The filter fabric shall meet the following
requirements:
Physical Property

Test Procedure

Required Value

Grab Tensile

ASTM D 4632

160 lbs. min.

Elongation (%)

ASTM D 1682

25 % max.

ASTM D 3876

350

US Standard Sieve

30-70

ASTM D 4355

70

ASTM D 3776

4

Mullen Burst
Strength, psi, min.
Equivalent Opening
Size, max.
Ultraviolet Radiation Resistance, %
Strength Retention
Weight oz./sq. yd.
B.

Mill Certificate or Affidavit. A mill certificate or affidavit shall be provided attesting that the
fabric and factory seams meet chemical, physical, and manufacturing requirements specified
above.

C.

The Contractor may use either wooden stakes or steel posts for silt fence construction.
Wooden stakes utilized for silt fence construction, shall have a minimum cross section of 2
inches by 2 inches when oak is used and 4 inches by 4 inches when pine is used. Steel posts
(standard "U" or "T" section) utilized for silt fence construction, shall have a minimum weight
of 1.33 pounds per linear foot.
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2.02.

FIBER ROLLS (SEDIMENT LOGS OR WATTLES)

A.

Composed of certified weed free rice straw or coconut fiber in 8.5 to 9-inch diameter rolls with
and approximate weight of 2lbs/lineal foot, contained in a core, jute, or burlap netting.

B.

Manufacturers:

C.

PART 3
3.01.

1.

Earth Savers 9”-Coir Log

2.

Erosion Control Blanket, 9-inch Stenlog

3.

Substitutions: Section 01 60 00 - Product Requirements.

The Contractor shall use wooden stakes for fiber roll installation. Wooden stakes used for
fiber roll installation shall have a minimum cross section of 1 inch by 2 inches, or as
suggested by the fiber roll manufacturer.
EXECUTION
INSTALLATION OF SILT FENCES

A.

Silt fences shall extend a minimum of 16 inches above the ground surface and shall not
exceed 34 inches above the ground surface. Filter fabric shall be from a continuous roll cut to
the length of the barrier to avoid the use of joints. When joints are unavoidable, filter fabric
shall be spliced together at a support post, with a minimum 6 inch overlap, and securely
sealed. A trench shall be excavated approximately 4 inches wide and 4 inches deep on the
upslope side of the location of the silt fence. The 4-inch by 4-inch trench shall be backfilled
and the soil compacted over the filter fabric. Silt fences shall be removed upon approval by
the Engineer.

B.

Maximum spacing for post supports shall be 6 feet on center. Posts shall be buried 12 inches
minimum and shall not exceed 36 inches above the ground surface.

3.02.

INSTALLATION OF FIBER ROLLS (SEDIMENT LOGS OR WATTLES)

A.

Fine grade the subgrade by hand, dressing where necessary to remove local deviations and
to remove larger stones or debris that will inhibit intimate contact of the fiber roll with the
subgrade. Prior to roll installation, contour a concave key trench 2 to 4 inches deep along the
proposed installation route. Soil excavated in trenching should be placed on the uphill or flow
side of the roll to prevent water from undercutting the roll.

B.

Place fiber rolls into the key trench and stake on both sides of the roll within 6 feet of each
end. Spacing for stakes shall be 3 to 5 feet. Stakes are typically driven in on alternating sides
of the roll. Stakes shall be buried 12 inches minimum.

C.

When more than one fiber roll is placed in a row, the rows shall be abutted securely to one
another to provide a tight joint, not overlapped. Fiber rolls shall be placed in a single row,
lengthwise on the contour, with ends of adjacent rolls tightly abutting one another.

3.03.
A.

MAINTENANCE
The Contractor shall maintain the temporary and permanent vegetation, erosion and
sediment control measures, and other protective measures in good and effective operating
condition by performing routine inspections to determine condition and effectiveness, by

Erosion Control
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restoration of destroyed vegetative cover, and by repair of erosion and sediment control
measures and other protective measures. The following procedures shall be followed to
maintain the protective measures.

PART 4
4.01.
A.

B.

1.

Silt Fence Maintenance. Silt fences shall be inspected in accordance with PART 4.
Any required repairs shall be made promptly. Close attention shall be given to the
repair of damaged silt fence resulting from end runs and undercutting. Should the
fabric on a silt fence decompose or become ineffective, and the barrier is still
necessary, the fabric shall be replaced promptly. Sediment deposits shall be
removed when deposits reach one-third of the height of the barrier. When a silt fence
is no longer required, it shall be removed. The immediate area occupied by the fence
and any sediment deposits shall be shaped to an acceptable grade. The areas
disturbed by this shaping shall be re-vegetated to match predistrubance conditions.

2.

Fiber Roll Maintenance. Fiber roll barriers shall be inspected in accordance with
PART 4. Close attention shall be given to the repair of damaged rolls, end runs and
undercutting beneath rolls. Necessary repairs to barriers or replacement of rolls shall
be accomplished promptly. Sediment deposits shall be removed when deposits reach
one-half of the height of the barrier. Roll rows used to retain sediment shall be turned
uphill at each end of each row. When a fiber roll barrier is no longer required, it shall
be removed. The immediate area occupied by the roll and any sediment deposits
shall be shaped to an acceptable grade. The areas disturbed by this shaping shall be
re-vegetated.

INSPECTION
SITE INSPECTIONS
Person(s) Responsible for Inspecting Site
1.

The person inspecting the site may be on the Contractor’s staff or a third party hired
by the Contractor to conduct such inspection. The Contractor is responsible for
ensuring that the person who conducts inspections is a “qualified person.”

2.

A “qualified person” is a person knowledgeable in the principles and practice of
erosion and sediment controls and pollution prevention, who possesses the skill to
access conditions at the construction site that could impact stormwater quality, and
the skills to assess the effectiveness of any stormwater controls selected and
installed to meet the requirements of this Specification section.

Frequency of Inspections:
1.

Specifications

At a minimum, conduct a site inspection in accordance with one of the two schedules
listed below:
a.

At least once every seven (7) calendar days; or

b.

Once every 14 calendar days and within 24 hours of the occurrence of a
storm event of 0.25 inches or greater. To determine if a storm event of 0.25
inches or greater has occurred on the project site, the Contractor must either
keep a properly maintained rain gauge on the site, or obtain the storm event
information from a weather station that is representative of the project
location. For any day of rainfall during normal business hours that measures
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0.25 inches or greater, you must record the total rainfall measured for that
day.
c.
C.

Reduction in Inspection Frequency:
1.

Inspection frequency may be reduced as follows:
a.

D.

E.

Inspections are only required during the project’s normal working hours.

For Stabilized Areas. Contractor may reduce frequency of inspection to once
per month in any area of the site where the site has been stabilized as
approved by the Engineer. If construction activity resumes in this portion of
the site at a later date, the inspection frequency immediately increases to
that required in Part 4.01.B. Contractor must document the beginning and
ending dates of this period in their records.

Areas that need to be inspected. During site inspection, the Contractor must at a minimum
inspect the following areas of the site:
1.

All areas that have been cleared, graded, or excavated and that have not yet
completed stabilization.

2.

All stormwater controls (including pollution prevention measures) installed at the site.

3.

Materials, waste, borrow, or equipment storage and maintenance areas.

4.

All areas where stormwater typically flows within the site, including drainageways
designed to divert, convey and/or treat stormwater;

5.

All points of discharge from the site; and

6.

All locations where stabilization measures have been implemented.

Requirements for Inspections. During site inspection, the Contractor’s inspector must at a
minimum:
1.

Check whether all erosion and sediment controls and pollution prevention controls
installed, appear to be operational, and are working as intended to minimize pollutant
discharges. Determine if any controls need to be replaced, repaired, or maintained.

2.

Check for presence of conditions that could lead to spills, leaks, or other
accumulations of pollutants on the site;

3.

Identify any locations where new or modified stormwater controls are necessary to
meet the requirements of these Specifications or the applicable permit conditions;

4.

At points of discharge and, if applicable, the banks of any surface waters flowing
within site boundaries or immediately adjacent to the site, check for signs of visible
erosion and sedimentation that have occurred and are attributable to your discharge;
and

5.

Identify all incidents of noncompliance observed.

6.

If a discharge is occurring during inspection, the Contractor’s inspector is required to:

Erosion Control
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7.
F.

Identify all points of the property from which there is a discharge

b.

Observe and document the visual quality of the discharge, and take note of
the characteristics of the stormwater discharge, including color, odor,
floating, settled, or suspended solids, foam, oil sheen, and other obvious
indicators or stormwater pollutants; and

c.

Document whether the stormwater controls are operating effectively, and
describe any such controls that are clearly not operating as intended or are in
need of maintenance.

Based on the results of the inspection, initiate corrective action under Part 5.

Inspection Report
1.

2.

4.02.

a.

Requirements to Complete Inspection Report: the Contractor or Contractor’s
representative must complete an inspection report within 24 hours of completing any
site inspection. Each inspection report must include the following:
a.

The inspection date;

b.

Names and titles of the personnel making the inspections;

c.

A summary of inspection findings, covering at a minimum the observations
made in accordance with Part 4.01.E;

d.

If the site is being inspected at the frequency specified in Part 4.01.B.1. and
an inspection was conducted because of rainfall measuring 0.25 inch or
greater, you must include the applicable rain gauge or weather station
readings that triggered the inspection; and

e.

If it has been determined that it is unsafe to inspect a portion of the site, the
reasons it was found to be unsafe must be described, and the locations that
this condition applied to must be specified.

Record Keeping Requirements: Contractor is required to keep a current copy of all
inspection reports at the site or at an easily accessible location, so that it can be
made available at the time of an onsite inspection or upon request by the Owner,
Engineer, County or CA Regional Water Quality Control Board. The inspection
reports may be kept electronically if the records are:
a.

In a format that can be read in a similar manner as a paper record;

b.

Legally dependable with no less evidentiary value than their paper
equivalent; and

c.

Accessible to the inspector during an inspection to the same extent as a
paper copy stored at a site would be, if the records were stored in paper
form. All inspection reports completed for this part must be retained for at
least 3 years from the date that the Notice of Completion for this project is
filed.

INSPECTIONS BY REGULATORY AGENCIES
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A.

PART 5
5.01.
A.

5.02.

Allow Regional Water Quality Control Board, or any authorized representative of this or other
applicable agencies, to conduct the following activities at reasonable times:
1.

Enter onto areas of the site, including any construction support activity areas, and
onto locations where records are kept.

2.

Access and copy any records that must be kept under the conditions of this
Specification section;

3.

Inspect the construction site, including any construction support activity areas
covered by this Contract and any stormwater controls installed and maintained at the
site; and

4.

Sample or monitor for the purpose of ensuring compliance.

CORRECTIVE ACTION
“CORRECTIVE ACTIVE” DEFINED
Corrective actions are actions taken in compliance with this Specification section, which
include:
1.

Repair, modify, or replace any stormwater control used at the site;

2.

Clean up and properly dispose of spills, releases, or other deposits; or

3.

Remedy a permit violation

REQUIREMENTS FOR TAKING CORRECTIVE ACTION

A.

Contractor must complete the following corrective action in accordance with the deadlines
specified in this Part. In all circumstances, Contractor must immediately take all reasonable
steps to minimize or prevent the discharge of pollutants until a permanent solution is installed
and made operational, including cleaning up any contaminated surfaces so that the material
will not discharge in subsequent storm events.

B.

For any of the following conditions on the site, Contractor must install a new or modified
erosion control measure and make it operational, or complete the repair, but no later than
seven (7) calendar days from the time of discovery. If it is infeasible to complete the
installation or repair within seven (7) calendar days, Contractor must document in their
records why it is infeasible to complete the installation or repair within seven (7) calendar
days and document the schedule for installing the stormwater control(s) and making it
operational as soon as practicable after the seven (7) day timeframe.
1.

A required storm water control was never installed, was installed incorrectly, or not in
accordance with the requirements of Section 01 57 13.

2.

If the Contactor determines that erosion control measures installed are not effective
enough for the discharge to meet applicable water quality standards.

3.

Any of the prohibited discharges listed below are occurring or has occurred:
a.

Erosion Control

Wastewater from washout of concrete or slurry, unless managed by an
appropriate control.
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5.03.
A.
5.04.
A.

b.

Wastewater from washout and cleanout of any other construction materials,
unless managed by an appropriate control.

c.

Fuels, oils, or other pollutants used in vehicle and equipment operation and
maintenance.

d.

Soaps, solvents, or detergents used in vehicle and equipment washing.

e.

Drilling muds, or toxic or hazardous substances from a spill or other release.

CORRECTIVE ACTION REQUIRED BY REGULATORY AGENCY
Contractor must comply with any corrective actions required by the State as a result of an
inspection carried out under Part 4.02.
CORRECTIVE ACTION REPORT
For each corrective action taken in accordance with this Part, Contractor must complete a
corrective action report, which includes the applicable information listed below. Note that
these reports must be maintained in Contractor’s records but do not need to be provided to
any regulatory agency except upon request.
1.

2.

3.

Specifications

Within 24 hours of discovering the occurrence of one of the triggering conditions in
Part 5.02.B at the site, Contractor must complete a report of the following:
a.

Which condition was violated

b.

The nature of the condition identified; and

c.

The date and time of the condition identified and how it was identified.

Within seven (7) calendar days of discovering the occurrence of one of the triggering
conditions in Part 5.02.B at the site, Contractor must complete a report of the
following:
a.

Any follow-up actions taken to review the design, installation, and
maintenance of stormwater controls, including the dates such actions
occurred;

b.

A summary of stormwater control modifications taken or to be taken,
including a schedule of activities necessary to implement changes, and the
date the modifications are completed or expected to be completed.

Record Keeping Requirements: Contractor is required to keep a current copy of all
inspection reports at the site or at an easily accessible location, so that it can be
made available at the time of an onsite inspection or upon request by the Owner,
Engineer, County or CA Regional Water Quality Control Board. The inspection
reports may be kept electronically if the records are:
a.

In a format that can be read in a similar manner as a paper record;

b.

Legally dependable with no less evidentiary value that their paper equivalent;
and
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c.

PART 6
6.01.
A.

Accessible to the inspector during an inspection to the same extent as a
paper copy stored at a site would be, if the records were stored in paper
form. All corrective action reports completed for this part must be retained for
at least 3 years from the date that the Notice of Completion for the project
has been filed.

STAFF TRAINING REQUIREMENTS
STAFF TRAINING REQUIREMENTS
Prior to commencement of earth-disturbing activities or pollutant-generating activities,
whichever occurs first, Contractor must ensure that the following personnel understand the
requirements of the applicable permits, this Specification section, and their specific
responsibilities with respect to those requirements:
1.

Personnel who are responsible for the design, installation, maintenance, and/ or
repair of stormwater controls (including pollution prevention measures);

2.

Personnel responsible for the application and storage of chemicals, petroleum
products, or other hazardous or toxic materials;

3.

Personnel who are responsible for conducting inspections as required in Part 4.01;
and

4.

Personnel who are responsible for taking corrective actions as required in Part 5.02.

B.

Contractor is responsible for ensuring that all activities on the site comply with the
requirements of this Specification. Contractor is not required to provide or document formal
training for subcontractors or other outside service providers, but must ensure that such
personnel understand any requirements of the applicable permits or these specifications that
may be affected by the Work they are subcontracted to perform.

C.

At a minimum the personnel listed in Part 6.01 A must be trained to understand the following
if related to the scope of their job duties (e.g., only personnel responsible for conducting
inspections need to understand how to conduct inspections):
1.

The location of all stormwater controls on the site required by this permit, and how
they are to be maintained;

2.

The proper procedures to follow with respect to the project’s pollution prevention
requirements; and

3.

When and how to conduct inspections, record applicable findings, and take corrective
actions.

END OF SECTION 01 57 13
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SECTION 01 57 19
ENVIRONMENTAL REQUIREMENTS
PART 1
1.01.

SUMMARY
A.

Section includes mitigation and project measures to reduce or avoid adverse effects,
resulting from construction of the project.

B.

Related Sections

C.

1.02.

1.

Section 01 50 00

Temporary Facilities and Controls

2.

Section 01 55 26

Temporary Traffic Control Systems

3.

Section 01 57 13

Erosion Control

4.

Section 01 74 00

Site and Area Cleanup

5.

Section 31 23 19

Dewatering

6.

RWQCB Permit for Wastewater System Discharges (See Appendix A of these
Specifications)

7.

Final Geotechnical Report, “WCCSD Wastewater System Final Design Willow Creek,
Humboldt County, CA”, prepared by Crawford and Associates, Inc., dated February
2020, File No. 15-196.2.

The Owner has contacted and obtained confirmation from the California Department of Fish
& Wildlife, the California State Lands Commission, the California State Water Quality Control
Board, and the U.S. Army Corps of Engineers that permits from these agencies are not
required for this project. Any permit requirements mandated by these agencies upon
implementation of the Work that vary significantly or impact the Work detailed in these
specifications or other Contract Documents shall be paid for as extra work.
MEASUREMENT AND PAYMENT

A.

1.03.

1.04.

GENERAL

Measurement and payment for the items addressed in this Section shall be included in the
Bid Item to which they relate. No additional measurement or payment will be included for the
requirements of this section.
DEFINITIONS

A.

Project Measures: Measures and practices are included as part of the Project to reduce or
avoid adverse effects that could result from construction or operation of the wastewater
collection and treatment system.

B.

Mitigation Measures: Measures and practices are included as part of the Project to reduce
or avoid adverse effects that could result from construction or operation of the pipeline and
require monitoring and checking for compliance prior, during, and following construction.
SUBMITTALS

Specifications
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A.

Erosion Control Plan – Submit under Specification 01 57 13 – Erosion Control

B.

General Construction Permit Application

C.

Flushed Water Disposal Plan

D.

Dewatering Plan

E.

Fire Safety Plan

F.

Work Zone Traffic Control Plan

PART 2
2.01.

PRODUCTS
PRODUCTS

A.

The use of rodenticides containing any anticoagulant compounds including, but not limited to
Warfarin, Bromadiolone, Brodifacoum, or Diphacinone is prohibited.

B.

The use of herbicides is prohibited.

PART 3
3.01.

EXECUTION
PROJECT-WIDE MEASURES:

A.

Implement Air Quality Emission Control Measures during Construction. The principal
concern about the effect of construction projects on air quality relates to the potential for
earthwork and other activities to generate dust, including inhalable particulate matter (PM 10)
that poses a human health hazard. To address the potential for dust generation, the
Contractor will be required to implement the following BMPs. These measures will also apply
to ground disturbing maintenance activities and equipment exhaust:
1.

All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded areas, and
unpaved access roads) shall be watered twice per day, and additionally as necessary
during dusty conditions or as directed by the Engineer.

2.

All haul trucks transporting soil, sand, or other loose material on- or off-site shall be
covered;

3.

Sweep paved access roads and parking areas daily. The use of dry power sweeping
shall be prohibited;

4.

All visible mud or dirt tracked out onto adjacent public roads shall be removed using
wet power vacuum street sweepers as needed. The use of dry power sweeping shall
be prohibited;

5.

All vehicle speeds on unpaved areas shall be limited to 15 miles per hour;

6.

All paving shall be completed as soon as possible after trenching work is finished;

7.

Idling times shall be minimized either by shutting equipment off when not in use or
reducing the maximum idling time to five minutes (as required by the California
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airborne toxics control measure Title 13, Section 2485 of California Code of
Regulations);

B.

8.

All construction equipment shall be maintained and properly tuned in accordance
with manufacturer’s specifications. All equipment shall be checked by a certified
mechanic and determined to be running in proper condition prior to operation.

9.

Refer to Section 01 50 00, “Temporary Facilities and Controls,” for additional BMPs
and requirements.

Erosion Control. The following erosion control measures shall be implemented by the
construction Contractor to prevent soil erosion and sedimentation during construction.
Erosion and sediment control measures will be in effect and maintained by the Contractor on
a continuous basis until all disturbed areas are stabilized.
1.

Stockpiled material will be covered or watered to eliminate excessive dust, as
necessary.

2.

Fiber rolls, silt fences, or similar products will be utilized in appropriate locations to
reduce sediment runoff from disturbed soils, as necessary.

3.

Erosion control measures must be employed to prevent water runoff containing silt
and debris from entering the Trinity River, Willow Creek, and other waterways;

4.

A stabilized construction entrance will be maintained to minimize tracking of mud and
dirt from construction vehicles onto public roads.

5.

Storm drain inlets receiving storm water runoff will be equipped with inlet protection,
as necessary.

6.

A concrete washout area will be designated to clean concrete trucks and tools, if
necessary. The washout area shall be located at least 100 feet from all waters,
drainage courses, and storm drain inlets and shall be implemented in a manner that
controls runoff and prevents leaching to underlying soils.

7.

Refer to Section 01 57 13 – Erosion Control for additional BMPs and requirements.

C.

Construction Schedule. Daytime work hours shall be limited to the hours of 7:00 a.m. to
7:00 p.m., Monday through Saturday. Construction outside of these hours, on Sunday, or
legal or County holidays shall not be allowed without prior approval from the Engineer.

D.

Site Restoration and Demobilization. Following construction, the contractor shall
demobilize and remove all equipment, supplies, and construction wastes. Disturbed areas
shall be revegetated, and final erosion and sediment controls shall be installed. All disturbed
areas of the project site shall be restored to original pre-construction conditions.

E.

Groundwater Dewatering. If required, temporary groundwater dewatering shall be
conducted to provide a dry work area. Groundwater shall be pumped to a percolation area
consisting of a hay bale perimeter to allow it to infiltrate back into the soil (or other method
proposed by the Contractor). The Contractor shall submit a dewatering plan for review and
approval by the Engineer. The Contractor may also:
1.

Reuse the water on-site for dust control, compaction, or irrigation, as appropriate.

2.

Retain the water on-site in a grassy or porous area to allow infiltration/evaporation.

Specifications
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Refer to Section 31 23 19 – Dewatering for additional BMPs and requirements.
3.02.

SITE SPECIFIC MITIGATION MEASURES:
A.

Air Quality
1.

B.

Dust Control Measures
a.

All exposed surfaces (e.g., parking areas, staging areas, soil piles, graded
areas and unpaved access roads) shall be watered two times per day.

b.

All haul trucks transporting soil, sand, or other loose material off-site shall be
covered.

c.

Limit idling times to less than 5 minutes.

d.

All vehicle speeds on unpaved areas shall be limited to 15 miles per hour.

e.

All paving shall be completed as soon as possible after work is finished.

Biological Resources
1.

Bird Surveys for Nesting Birds
a.

Clearing of shrubs or other vegetation, if necessary for construction or
maintenance, shall be conducted if possible during the fall and/or winter
months from August 16th to March 14th, outside of the active bird breeding
season for northern California.

b.

If vegetation removal or ground disturbance cannot be confined to work
during the non-breeding season, the District shall have a qualified biologist
conduct pre-construction surveys within the vicinity of the impact area, to
check for nesting activity of native birds and to evaluate the site for presence
of raptors and special-status bird species.

c.

The biologist shall conduct a minimum of one day pre-construction survey
within the 7-day period prior to the start of any construction within the nesting
season (March 15 – August 15). The Engineer shall be given a minimum two
weeks’ notice prior to any construction activities beginning.

d.

Pre-construction bird surveys shall be conducted by a qualified biologist
working on behalf of the Owner within seven days prior to the start of any
construction within the nesting season (March 15 – August 15). The Engineer
shall be given a minimum two weeks’ notice prior to any construction
activities beginning.

e.

If active nests are detected within 500 feet of construction activities, the
Owner shall flag locations that are supporting breeding, and no grounddisturbing work or vegetation removal shall commence within the buffers until
the nests have fledged. Construction activities shall avoid nest sites until the
biologist determines that the young have fledged or nesting activity has
ceased. If nests are documented outside of the construction (disturbance)
footprint, but within 500 feet of the construction area, buffers will be
implemented if deemed appropriate in coordination with CDFW. The buffer
size for sensitive species (CESA and ESA) would be 300 feet and the buffer
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size for raptors would be 500 feet, if deemed appropriate in coordination with
CDFW.
f.

C.

Buffer sizes will take into account factors such as (1) noise and human
disturbance levels at the construction site at the time of the survey and the
noise and disturbance expected during the construction activity; (2) distance
and amount of vegetation or other screening between the construction site
and the nest; and (3) sensitivity of individual nesting species and behaviors
of the nesting birds.

Cultural Resources
1.

Identify and Avoid or Minimize Impacts to Unknown Historic and/or
Archaeological Resources. The Contractor shall ensure that if concentrations of
prehistoric or historic-period materials are encountered as a result of grounddisturbing activity attributable to the Project, all work in the immediate vicinity shall
halt until a qualified archaeologist can evaluate the finds and make
recommendations. The recommendations of the archaeologist shall be implemented.
Prehistoric materials could include:
•
obsidian and chart flakes or lithic materials
•
grinding implements (e.g., pestles, handstones, mortars, slabs)
•
bedrock outcrops and boulders with mortar cups
•
locally darkened midden
•
deposits of shell, dietary bone, and human burials
Historic materials could include:
•
ceramics/pottery
•
glass, metal, can and bottle dumps
•
cut bone
•
barbed wire fences
•
building pads
•
structures
•
trails/roads
•
railroad rails and ties, trestles, etc.
If such materials are encountered during construction, the Contractor shall
immediately halt all Work in the vicinity and notify the Engineer. The District shall
retain a qualified archaeologist who shall be present during subsequent surface and
subsurface activities in the vicinity of the sensitive materials as determined necessary
by the archaeologist. With respect to these areas of sensitive materials:

Specifications

•

Ground disturbance shall be monitored by a qualified archaeologist with
the authority to temporarily halt work and redirect equipment if cultural
materials are discovered.

•

If cultural resources, such as chipped or ground stone, historic-era
debris, building foundations, or bones are discovered during grounddisturbances, the Contractor shall stop Work within 20 meters (66 feet) of
the discovery, per the requirements of CEQA (Title 14 CCR §15064.5[f])
and Section 106 (36 CFR 800).
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•

If cultural materials are discovered, the archaeologist shall asses the
discovery to determine if it constitutes either a unique archaeologist
resource or a historical resource for purpose of the CEQA (Title 14 CCR
§15064.5[a]).

•

If the archaeologist determines that the materials do not constitute either
a unique archaeological resource or a historical resource, their presence
shall be noted but need not be considered further (Title 14 CCR
§15064.5[c] [3]).

•

If the archaeologist determines: (a) that the materials do constitute a
unique archaeological resource or historical resource; and, (b) they are
subject to substantial adverse change as defined in CCR Title 14
§15064.5[b], the archaeologist shall provide recommendations to the
District for appropriate treatment which, among other options, may
include preservation in place or archaeological data recovery.
Preservation in place is preferred, if it is feasible.

Any additional Work requirements due to changes in alignment, re-excavation, and
standby time will be paid for under a negotiated change order.
2.

Evaluation and Treatment of Paleontological Resources. If paleontological
resources (e.g. vertebrate bones, teeth, or abundant and well-preserved
invertebrates or plants), are encountered during construction, the Contractor shall
ensure work in the immediate vicinity shall be diverted away from the find until a
professional paleontologist assesses and salvages the find, as appropriate.
If such materials are encountered during construction, the Contractor shall
immediately halt all Work within 50 feet of the find and notify the Engineer. The
District shall retain a qualified paleontologist to assess and salvage the find. Based
on the scientific value or uniqueness of the find, the paleontologist may record the
find and allow work to continue, or recommend salvage and recovery of the material,
if it is determined that the find cannot be avoided. The paleontologist shall make
recommendations for any necessary treatment that is consistent with currently
accepted scientific practices. Any fossils collected from the area shall then be
deposited in an accredited and permanent scientific institution where they will be
properly curated and preserved.
Work shall not proceed until the Contractor receives written clearance to proceed
from the District. The Contractor shall continue Work in other areas of the Project
during the Stop Work Order, and it is not anticipated that additional payment shall be
required; however, if Work in other areas is impossible, standby time shall be paid for
under a negotiated change order and per the General Conditions.

3.

Procedures regarding Encountering Human Remains. Human remains may be
encountered, given the reported presence of prehistoric sites in the vicinity. If human
remains, associated grave goods, or items of cultural patrimony are encountered
during construction, the following procedures shall be followed as required by Public
Resources Code § 5097.9 and Health and Safety Code § 7050.5:
a.

The Contractor shall halt the Work at the discovery location, within 20 meters
(66 feet), and any nearby area reasonably suspected to overlie adjacent to
human remains (Health and Safety Code, Section § 7050.5).

Environmental Requirements
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4.

D.

b.

The Humboldt County Coroner must be immediately contacted at the
Coroner’s office, Ernie Stewart, 3012 I Street, Eureka, CA 95501; Phone 707
445-7242.

c.

The Engineer will be notified.

d.

If the coroner determines that the remains are of Native American origin, the
Coroner will notify the Native American Heritage Commission (NAHC) within
24 hours of identification. The NAHC will contact the most likely descendant
(MLD).

e.

The MLD has 48 hours after contact to inspect the site of the discovery of the
human remains and make recommendations for their treatment and
disposition, with appropriate dignity, of the human remains and any
associated grave goods, as provided in PRC 5097.98.

f.

If the NAHC is unable to identify a descendant, the descendant fails to make
a recommendation, or the landowner refuses the descendants
recommendation, the landowner is required to reinter the remains and burial
items with appropriate dignity on the property in a location not subject to
further disturbance (PRC 5097.98 [b]).

g.

A qualified archaeologist, the Contractor, Owner, and the MLD shall make all
reasonable efforts to develop an agreement for the treatment, with
appropriate dignity, of any human remains and associated or unassociated
funerary objects. The agreement would take into consideration the
appropriate excavation, removal, recordation, analysis, custodianship, and
final disposition of the human remains and associated or unassociated
funerary objects.

Protect Tribal Cultural Resources during Construction Activities. In the event
that any tribal cultural resources are discovered during construction-related earthmoving activities:
a.

The Contractor shall halt all ground-disturbing activity in the vicinity of the
resources

b.

An appropriate tribal representative(s)/archaeologist shall be notified

c.

If the find is determined to constitute a tribal cultural resource per Public
Resources Code Section 21074, the appropriate tribal
representative(s)/archaeologist shall develop appropriate mitigation to protect
the integrity of the resource and ensure that no additional resources are
affected.

d.

Mitigation could include but would not necessarily be limited to avoidance,
preservation in place, archival research, subsurface testing, or excavation
and data recovery.

Geology and Soils
1.

Specifications

See Appendix B, Geotechnical Report by Crawford & Associates for
recommendations in the Geotechnical Report.
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2.

Contractor shall review the geotechnical report for the project (Crawford & Associates
2015) and perform all site preparation and earthwork activities in accordance with the
recommendations listed in Section 7 – Conclusion and Recommendations, in the
geotechnical report. This may include, but would not be limited to, one or more of the
following measures (or equivalent measures) to meet the performance standards:
a.

Maintain wet optimum moisture content of clay soils where the soils will
support foundations, concrete slabs, and asphalt concrete pavements, until
covered with permanent construction and install moisture barriers.

b.

Remove organic topsoil from planned structure areas prior to construction.

c.

The project shall be designed and constructed in conformance with the
specific recommendations contained in the geotechnical report, including
recommendations for grading, ground improvement, foundations, concrete
slabs and asphalt concrete pavements. The recommendations made in the
geotechnical report shall be incorporated into the final plans and
specifications and implemented during construction. Professional inspection
of foundation and excavation, earthwork and

3.
E.

Hazards and Hazardous Materials
1.

2.

Contaminated Materials Handling and Disposal. If needed, the Willow Creek
Community Services District will retain a qualified consultant to recommend actions in
accordance with the Comprehensive Environmental Response, Compensation and
Liability Act to reduce the risk of handling contaminated soil or groundwater during
construction. If potentially contaminated soils or groundwater are encountered during
construction (based on visual discoloration or odors observed) then recommended
actions may include, but are not limited to:
a.

Soil excavated shall be stockpiled and characterized to determine suitability
for re-use at the site or to determine appropriate methods of disposal off-site;

b.

Groundwater generated from dewatering of excavations shall be
containerized for chemical analysis, and depending on analytical results,
shall be discharged to an approved offsite facility for treatment.

Fire Safety Plan. The Contractor shall develop and implement a Fire Safety Plan for
use during Project construction. The Fire Safety Volunteer Fire District for review and
approval prior to commencement of construction. The Fire Safety Plan shall contain
the following requirements:
a.

Fires shall be immediately reported to 911, the Willow Creek Volunteer Fire
Department, the Engineer and the Owner.

b.

The construction Contractor shall maintain fire toolbox pursuant to California
Code – Section 4428.

c.

Fire safety measures shall be posted for the duration of construction on the
project bulletin board at the Contractor’s field office of other central location
and areas visible to employees.

Environmental Requirements
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d.

All internal combustion engines used at the project site shall be equipped
with spark arresters in working order, as applicable.

e.

Mufflers on motor vehicles shall be maintained in good working order and
motor vehicles shall only be used off-road if the area has been cleared of
vegetation.

f.

Equipment parking areas and small stationary engine sites shall be cleared
of all flammable materials.

g.

Personnel shall be trained in the practices of the Fire Safety Plan relevant to
their duties.

h.

Smoking shall be limited to approved areas cleared of all combustible
vegetation.

END OF SECTION 01 57 19
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SECTION 01 60 00
PRODUCT REQUIREMENTS
PART 1
1.01.

GENERAL
SECTION INCLUDES

A.

Products.

B.

Product delivery requirements.

C.

Product storage and handling requirements.

D.

Product options.

1.02.

PRODUCTS

A.

Furnish products of qualified manufacturers suitable for intended use. Furnish products of
each type by single manufacturer unless specified otherwise.

B.

Do not use materials or equipment removed from existing premises, except as specifically
permitted by the Contract Documents.

C.

Furnish interchangeable components from same manufacturer for components being
replaced.

1.03.
A.
1.04.

MEASUREMENT AND PAYMENT
Measurement and payment for this item shall be included in the Bid Item to which it relates.
No additional measurement or payment will be included for the requirements of this section.
PRODUCT DELIVERY REQUIREMENTS

A.

Schedule delivery of products or equipment as required to allow timely installation and to
avoid prolonged storage.

B.

Transport and handle products in accordance with manufacturer's instructions.

C.

Deliver products or equipment in manufacture’s original unbroken cartons or other containers
designed and constructed to protect the contents from physical or environmental damage.

D.

Promptly inspect shipments to ensure products comply with requirements, quantities are
correct, and products are undamaged.

E.

Provide equipment and personnel to handle products by methods to prevent soiling,
disfigurement, or damage.

F.

Clearly and fully mark and identify as to manufacturer, item, and installation location.

1.05.
A.

PRODUCT STORAGE AND HANDLING REQUIREMENTS
Store and protect products in accordance with manufacturer’s instructions. Provide
manufacturer’s instructions for storage and handling.
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B.

Store with seals and labels intact and legible.

C.

Store sensitive products in weather tight, climate controlled enclosures in an environment
favorable to product.

D.

For exterior storage of fabricated products, place on sloped supports above ground.

E.

Provide bonded off-site storage and protection when site does not permit on-site storage or
protection.

F.

Cover products subject to deterioration with impervious sheet covering. Provide ventilation to
prevent condensation and degradation of products.

G.

Store loose granular materials on solid flat surfaces in well-drained area. Prevent mixing with
foreign matter.

H.

Provide equipment and personnel to store products by methods to prevent soiling,
disfigurement, or damage.

I.

Arrange storage of products to permit access for inspection. Periodically inspect to verify
products are undamaged and are maintained in acceptable condition.

1.06.
A.

1.07.

STORAGE FACILITIES
Laydown and storage areas have been provided to the Contractor as shown on the Drawings.
It is believed that these areas will be sufficient for the execution of the work. However, if
required, the Contractor shall obtain all additional laydown and storage areas necessary for
the execution of the Work. Contractor shall obtain all necessary permissions and approvals
for use of laydown and storage areas and shall submit a signed statement from the property
owner granting permission and holding the District harmless from any and all damages that
may result from the Contractor’s use of the site. Contractor is responsible for all security and
safekeeping of materials in laydown and storage areas and additional payment shall not be
made for materials stolen or damaged while stored in these areas.
PRODUCT OPTIONS

A.

Products Specified by Reference Standards or by Description Only: Any product meeting
those standards or description.

B.

Products Specified by Naming One or More Manufacturers: Products of one of manufacturers
named and meeting specifications, no options or substitutions allowed, except as provided for
in the General Conditions.

C.

Products Specified by Naming One or More Manufacturers with Provision for Substitutions:
Submit request for substitution for any manufacturer not named in accordance with the
following article.

1.08.
A.

PRODUCT SUBSTITUTION PROCEDURES
General Conditions, Section B-14 – Conformity with Contract Documents and Allowable
Deviations.

PART 2

PRODUCTS (NOT USED)

PART 3

EXECUTION (NOT USED)

Product Requirements
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SECTION 01 70 00
EXECUTION REQUIREMENTS
PART 1
1.01.

GENERAL
SECTION INCLUDES:

A.

Closeout procedures.

B.

Final cleaning.

C.

Protecting installed construction.

D.

Project record documents.

E.

Operation and maintenance data.

F.

Spare parts and maintenance products.

1.02.
A.

1.03.

MEASUREMENT AND PAYMENT
Measurement and payment for the items addressed in this Section shall be included in the
Bid Item to which they relate. No additional measurement or payment will be included for the
requirements of this section.
CLOSEOUT PROCEDURES

A.

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

B.

Provide submittals to Engineer required by authorities having jurisdiction.

C.

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

1.04.

FINAL CLEANING

A.

Execute final cleaning prior to final project assessment.

B.

Clean equipment and fixtures to sanitary condition with cleaning materials appropriate to
surface and material being cleaned.

C.

Clean site; sweep paved areas, rake clean landscaped surfaces.

D.

Remove waste and surplus materials, rubbish, and construction facilities from site.

1.05.
A.

PROTECTING INSTALLED CONSTRUCTION
Protect installed Work and provide special protection where specified in individual
specification sections.
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B.

Provide temporary and removable protection for installed products. Control activity in
immediate work area to prevent damage.

C.

Provide protective coverings at pipe and conduit openings.

1.06.
A.

PROJECT RECORD DOCUMENTS
Maintain on site one set of the following record documents; record actual revisions to the
Work:
1.

Drawings.

2.

Specifications.

3.

Addenda.

4.

Change Orders and other modifications to the Contract.

5.

Reviewed Shop Drawings, Product Data, and Samples.

6.

Manufacturer's instruction for assembly, installation, operation, maintenance and
adjusting.

B.

Ensure entries are complete and accurate, enabling future reference by Owner.

C.

Store record documents separate from documents used for construction.

D.

Record information concurrent with construction progress, not less than weekly.

E.

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

F.

G.
1.07.

1.

Manufacturer's name and product model and number.

2.

Product substitutions or alternates utilized.

3.

Changes made by Addenda and modifications.

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

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

2.

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

3.

Field changes of dimension and detail.

4.

Details not on original Contract drawings.

Submit Record Documents to Engineer with claim for final Application for Payment.
OPERATION AND MAINTENANCE DATA

Execution Requirements
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A.

Submit data bound and organized in 8-1/2 x 11 inch (A4) text pages, three D side ring
binders with durable cloth covers. Provide one (1) copy for initial review by Engineer. Once
any requested changes have been completed, provide two (2) hard (paper) sets and two (2)
electronic sets on CD.

B.

Prepare binder cover with printed title "OPERATION AND MAINTENANCE
INSTRUCTIONS", title of project, date of submittal.

C.

Internally subdivide binder contents with permanent page dividers, logically organized as
described below; with tab titling clearly printed under reinforced laminated plastic tabs.

D.

Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger drawings
to size of text pages.

E.

Contents: Prepare Table of Contents for each volume, with each product or system
description identified, typed on white paper, in three parts as follows:
1.

Part 1: Directory, listing names, addresses, and telephone numbers of Engineer,
Contractor, Subcontractors, and major equipment suppliers.

2.

Part 2: Operation and maintenance instructions, arranged by specification section.
For each category, identify names, addresses, and telephone numbers of
Subcontractors and suppliers. Identify the following:

3.

1.08.

a.

Significant design criteria.

b.

List of equipment.

c.

Parts list for each component.

d.

Operating instructions.

e.

Maintenance instructions for equipment and systems.

Part 3: Project documents and certificates, including the following:
a.

Shop drawings and product data.

b.

Certificates.

c.

Photocopies of warranties and bonds.

SPARE PARTS AND MAINTENANCE PRODUCTS

A.

Furnish spare parts, maintenance, and extra products in quantities specified in individual
specification sections.

B.

Deliver to Project site and place in location as directed by Owner; obtain receipt prior to final
payment.

PART 2

PRODUCTS (NOT USED)

PART 3

EXECUTION (NOT USED)
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SECTION 01 74 00
SITE AND AREA CLEANUP
PART 1
1.01.

GENERAL
DESCRIPTION

A.

Maintain work areas free from accumulations of waste, debris, dust and mud caused by
Contractor's operations as the work progresses.

B.

At completion of Work, remove all waste materials, tools, equipment, machinery, surplus
materials; leave property clean; leave all right-of-ways in a condition equal to pre-project
conditions.

C.

Related Sections

1.02.
A.

1.

Section 01 50 00 – Temporary Facilities and Controls

2.

Section 01 57 19 – Environmental Requirements

MEASUREMENT AND PAYMENT
Measurement and payment for this item shall be included in the Mobilization/ Demobilization
Bid Item. No additional measurement or payment will be included for the requirements of this
section.

PART 2

PRODUCTS (NOT USED)

PART 3

EXECUTION

3.01.

PROTECTION

A.

The Contractor shall contact Northern California Underground Service Alert (USA) 811 in
accordance with the requirements of Section 01 50 00 – Temporary Facilities and Controls.

B.

The Contractor shall be solely responsible for the protection of adjacent properties,
structures, streets, and utilities. Any damaged items shall be repaired to original condition or
better, as determined by the Engineer, at the Contractor’s expense.

C.

The Contractor shall protect benchmarks, survey control points, and existing structures not
identified for removal from damage or displacement.

3.02.
A.

CLEARED MATERIAL
Clearing and grubbing shall consist of removal of all objectionable material within the limits of
work shown on the Plans and as directed by the Engineer. Objectionable materials shall
include but are not limited to all abandoned or removed pipes or other appurtenances,
conduits, waste concrete, waste drilling mud, trash, unused construction materials, unused
sand or aggregate, extra asphalt paving, packing materials, silt fences and other erosion
control materials as approved by Engineer and any other objectionable material identified by
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the Engineer . All objectionable cleared material shall become the property of the Contractor
and shall be removed from the project site and disposed of or recycled properly.
3.03.

REMOVAL

A.

Remove objectionable materials, trash, debris, rock, and extracted plant life from site.

B.

Remove paving as indicated on Drawings. Neatly saw cut edges at right angle to surface.
Dispose of at approved disposal or recycling facility.

C.

Do not burn or bury materials on site. Leave site in clean condition.

3.04.

TOP SOIL EXCAVATION

A.

Excavate topsoil from areas to be further excavated, re-landscaped, or re-graded without
mixing with foreign materials for use in finish grading.

B.

Stockpile and protect from erosion. Stockpile material on impervious material and cover over
with same material until reuse.

C.

Remove excess topsoil not intended for reuse from site.

3.05.

DURING CONSTRUCTION

A.

Execute cleaning to ensure that any private property, grounds and especially access roads
and public properties are maintained free from accumulation of waste materials, dust, mud
and debris.

B.

The Contractor shall keep all access roads clean and free of dust, mud and debris resulting
from Contractor’s operations.

C.

All waste materials, debris and rubbish shall be disposed of at sites to be chosen by
Contractor. Prior to dumping soils on any private property, a letter allowing such dumping
shall be obtained from the property Owner and presented to the Engineer and the Humboldt
County Department of Environmental Health for approval.
Senior REHS, Solid Waste Program
DHHS, Department of Environmental Health
100 H Street, Suite 100
Eureka, CA 95501

D.

3.06.
A.

If, in the opinion of the Engineer, the Contractor has not sufficiently cleaned the project area,
the Engineer shall issue a written notice to the Contractor stating that the Contractor shall
clean the project area to the satisfaction of the Engineer within forty-eight (48) hours. If the
Contractor does not properly clean up (in the opinion of the Engineer or the Owner), then
either the Engineer or the Owner shall have the option of using outside equipment to perform
the Work and such cost will be withheld from the Contract.
AFTER CONSTRUCTION
If, in the opinion of the Engineer, the Contractor has not sufficiently cleaned the project area,
the Engineer shall issue a written notice to the Contractor stating that the Contractor shall
clean the project area to the satisfaction of the Engineer within forty-eight (48) hours. If the
Contractor does not properly clean up (in the opinion of the Engineer or the Owner), then
either the Engineer or the Owner shall have the option of using outside equipment to perform
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the Work and such cost will be withheld from the Contract. Site shall be left in a condition
equal to or better than existed prior to construction.
END OF SECTION 01 74 00
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SECTION 02 00 10
PART 1
1.01.

GENERAL

SITE CONDITIONS

INFORMATION ON SITE CONDITIONS
A.

All information obtained by the Owner regarding site conditions, surface topography,
subsurface information, groundwater elevations, existing construction of site facilities,
existing underground utilities, and similar data will be available to prospective Bidders upon
request and at the office of the Engineer prior to bid opening.

B.

Investigations conducted by a Geotechnical Engineer of subsurface conditions were made
for the purpose of study and design, and neither the Engineer nor the Owner assume any
responsibility in respect to the sufficiency or accuracy of the test pits, or of other
investigations that have been made, or of the interpretations made thereof, and there is no
warranty or guarantee, either expressed or implied, that the conditions indicated by such
investigations are representative of those existing throughout such area, or any part thereof,
or that unforeseen for developments may not occur. The Geotechnical Report has been
included as an Appendix to these Specifications.

C.

Any logs of test borings, pits, geotechnical reports, or topographic maps showing a record of
the data obtained by the investigations of surface and subsurface conditions that are made
available, shown on the Drawings, or bound herewith shall not be considered a part of the
Contract Documents, said logs representing only the opinion of the Geotechnical Engineer
as to the character of the materials encountered in their investigations and are provided only
for the convenience of the Bidders.

D.

Information derived from inspection of logs of test borings, pits, topographic maps,
geotechnical reports, or from Drawings showing locations of utilities and structures will not in
any way relieve the Contractor from any risk, or from properly examining the site and making
such additional investigations as the Contractor may elect, or from properly fulfilling all the
terms of the Contract Documents.

1.02.

CONTRACTOR'S RESPONSIBILITIES
A.

The Contractor shall satisfy themselves as to the nature and location of the Work and the
general and local conditions, particularly those bearing upon horizontal directional drilling
tooling and methods, availability of transportation, disposal, limited access to site, handling
and storage of materials, availability of labor, water, electric power, roads, and uncertainties
of weather, river stages, or similar physical conditions at the site, the conformation and
conditions of the ground, the character of equipment facilities needed prior to and during the
prosecution of the Work, and all other matters which can in any way affect the Work or the
cost thereof under this Contract.

B.

The Contractor shall further satisfy themselves as to the character, quality, and quantity of
surface and subsurface materials to be encountered during the course of execution of the
work by inspecting the site, as well as any exploratory work performed by the Engineer, and
information presented in the Drawings and Specifications made a part of this Contract. Any
failure by the Contractor to become acquainted with all available information will not relieve
the Contractor from responsibility for properly estimating the difficulty or cost of successfully
performing the Work. Refer to the reports included in the Appendices of the Contract
Documents.

C.

The Contractor shall anticipate underground obstructions such as utility lines, concrete,
water table, soil conditions, and debris. No extra payment will be allowed for the removal,
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replacement, repair or possible increased cost caused by underground obstructions. Any
such lines or obstructions indicated on the map show only the approximate location and must
be verified in the field by the Contractor. The Engineer will endeavor to familiarize the
Contractor with all known underground obstructions, but this will not relieve the Contractor
from full responsibility in anticipating and locating all underground obstructions.
D.

The Contractor shall note that some of the roadways experience minimal traffic flow, and
heavy truck and equipment operations may cause roadway damage in excess of normal
usage. Damage caused to roadways by the Contractor's operations shall be repaired to a
condition equal or better than the original condition at the Contractor's expense.

E.

Contractor shall submit a Site Security Plan, which shall include staging areas, fencing, and
description of how to secure the project materials from damages and unauthorized access.

1.03.

ADDITIONAL INFORMATION
A.

1.04.

Prior to bidding, Bidders may make their own subsurface investigations subject to time
schedules and arrangements approved in advance by the Owner. Before any subsurface test
holes are excavated, Bidder must submit insurance documents and receive written approval
from the Owner.
SURFACE FACILITIES

A.

The Contractor is advised that the Plans were prepared based on available information;
therefore, all existing surface facilities may not be shown on the Drawings. It is the
Contractor's responsibility to become acquainted with existing site conditions per this Section
and anticipate those surface facilities which are typically encountered (fences, signs,
mailboxes, sidewalks, driveways, ditches, AC pavement, AC dikes, curbing, power poles,
overhead lines, landscaping, irrigation, etc.) and will affect the work. The Contractor shall
provide adequate security to protect the public and Work. No extra payment will be made to
the Contractor for the repair, removal and replacement of such facilities. Full payment for this
work shall be as included in the various bid items.

PART 2

PRODUCTS (NOT USED)

PART 3

EXECUTION (NOT USED)
END OF SECTION 02 00 10

Site Conditions
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SECTION 02 83 00
LEAD-RELATED CONSTRUCTION
PART 1
1.01.
A.

B.

C.

GENERAL
SUMMARY OF LEAD-RELATED WORK
GENERAL
1.

The work described by these specifications is applicable to the Willow Creek
Community Services District (WCCSD) Future Wastewater Treatment Plant Site,
Outbuilding Demolition Project (Project).

2.

Work at the project site is understood to meet the Cal/OSHA definition of construction
work (1532.1[a]) and includes the planned impaction of presumed lead based paint
and/or known lead containing surface coatings, thus, is subject to regulation by
governmental agencies and standards, including those denoted herein.

SPECIFIC LOCATIONS
1.

This work will involve disturbance of finishes and components at the project site that
are known or assumed to contain lead and meet the definition of Lead Based Paint
(LBP) and/or Lead Containing Paint (LCP), thus disturbance of paint, coatings,
and/or ceramic glazing at the project site shall be understood to impact lead.

2.

The Contractor shall determine and implement applicable California Department of
Industrial Relations, Division of Occupational Safety and Health (Cal/OSHA) worker
protection requirements, including Title 8 of the California Code of Regulations,
Section 1532.1 (8CCR1532.1) in a manner that protects Contractor personnel, site
employees, the public, and the environment from potential lead contamination
resultant from Contractor work in association with this project.

Contractor shall furnish all labor, materials, services, insurance and equipment which are
specified, shown or reasonably implied for effective containment, dust suppression, cleaning,
impaction, transport, and disposal of LBP and/or LCP from the project site including the
following work:
1.

Removal of loose and peeling paint from all painted/coated components and surfaces
to be impacted during Project work.

2.

Clean up and disposal of all interior lead contaminated debris from selective
demolition, loose paint removal, and surface preparation.

3.

The work includes the proper containment, removal, transport, and disposal of the
following lead-contaminated materials associated with lead-related construction
activities including, but not limited to, the following:

4.

All materials used for work area preparation

5.

All discarded personnel protective equipment

6.

All other potentially contaminated materials
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7.
D.

All lead contaminated waste and debris

Properly dispose of lead-related debris, as listed below:
1.

Lead Based Paint (LBP): waste stream is to be segregated and representative
samples for laboratory analysis collected by the Contractor as per this specification.

2.

Lead Containing Paint (LCP): waste stream is to be segregated and representative
samples for laboratory analysis collected by the Contractor as per this specification.

3.

Paint waste or other debris that has been classified as hazardous due to the
characteristics of toxicity, as determined by required testing performed by the
Contractor in accordance with California Code of Regulations (CCR), Title 22, Div.
4.5 and this specification.

E.

Upon completion of Contractor’s work, all interior and exterior surfaces located within the
Contractor’s scope of work are to be free of visible lead-containing debris and/or lead-dust
hazards.

F.

All resulting demolition, surface preparation, removal, and clean-up wastes are to be
disposed of by the Contractor as hazardous wastes unless proven otherwise by waste
characterization sampling.

G.

All work shall be supervised by experienced persons trained, knowledgeable and qualified in
the techniques of lead containing material impaction, proper handling, disposal requirements
and the subsequent cleaning of lead-contaminated areas.

1.02.

RELATED SECTIONS

A.

Section 02 81 00 Transport and Disposal of Hazardous Materials

B.

Section 02 82 00 Asbestos Remediation

1.03.
A.

1.04.
A.

B.

RELATED DOCUMENTS
Hazardous Materials Survey Report Willow Creek Community Services District Future
Wastewater Treatment Plant Willow Creek, California, Wooden Outbuilding
Structure Demolition Project (Rev. 0) prepared by GHD and dated December 29, 2020. See
Appendix D for Hazardous Materials Report.
REFERENCES
Code of Federal Regulations (CFR)
1.

29 CFR 1926, Construction Standards

2.

40 CFR Parts 261, 265, and 268, Hazardous Waste Management

3.

40 CFR Part 745, Lead: Identification of Dangerous Levels of Lead

4.

40 CFR Part 745, Subpart E Lead Renovation, Repair and Painting Program

5.

49 CFR Parts 172, 173, 178, 179, Hazardous Material Transportation

California Code of Regulations (CCR)
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1.05.
A.

1.

8 CCR Division 1, Chapter 4, Construction Safety Orders

2.

8CCR1532.1, Lead in Construction

3.

8 CCR 1537, Welding, Cutting, and Heating of Coated Metals

4.

8 CCR 1531, Respiratory Protection

5.

17 CCR Division 1, Chapter 8, Accreditation/Certification, and Work Practices in
Lead–Related Construction

6.

22 CCR Division 4.5, Environmental Health Standards for Management of Hazardous
Waste

DEFINITIONS
The following definitions apply to the work described by this section:
1.

Abatement – Hazardous materials related construction undertaken for the purpose of
eliminating or reducing existing recognized hazardous materials related hazards. Title
17 CCR, Division 1, Chapter 8 defines abatement as any set of measures designed
to reduce or eliminate lead hazards or lead-based paint for public and residential
buildings, but does not include containment or cleaning.

2.

Accreditation – Accreditation means that California Department of Public Health
(CDPH) has reviewed and finds acceptable a training provider’s written application
for accreditation, and has conducted and finds acceptable, an on-site audit as
specified in Title 17 CCR, Division 1, Chapter 8, subsection 35078(e). Accredited
training provider means any individual, corporation, partnership or other
unincorporated association or public entity to which the Department has granted
accreditation or provisional accreditation to offer lead-related construction courses
and continuing education instruction.

3.

Action Level (AL) – Cal/OSHA employee exposure level for airborne concentrations
of lead of 30 micrograms per cubic meter of air (30 µg/m3) calculated as an eighthour time-weighted average (TWA) per CCR Title 8, Section 1532.1 Lead
(8CCR1532.1[b]).

4.

Airlock – A system for permitting ingress or egress with minimum air movement
between a contaminated area and an uncontaminated area, typically consisting of
two curtained doorways at least three feet apart.

5.

Air Monitoring – The process of measuring the air contaminant (e.g. lead) content of
a specified volume of air in a stated period of time. The purpose of air monitoring is to
determine compliance with regulatory occupational and specified environmental
exposure limits for airborne contaminates.

6.

Cal/OSHA – The State of California Department of Industrial Relations, Division of
Occupational Safety and Health.

7.

WCCSD – Susan O’Gorman, owner and operator of the project site, and WCCSD’s
authorized personnel and designated representatives.
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8.

Designated representative (WCCSD’s representative) – Person(s) designated or
appointed by WCCSD to represent them in matters concerning work project at the
site.

9.

CDPH – The State of California Department of Public Health.

10.

Certified Lead Supervisor – A certified lead supervisor is an individual who has
received a certificate or an interim certificate from CDPH as a “certified lead
supervisor.”

11.

Certified Lead Worker– A certified lead supervisor is an individual who has received a
certificate or an interim certificate from CDPH as a “certified lead worker.”

12.

Clearance Inspection – A clearance inspection means an on-site limited investigation,
as described in Chapter 15: Clearance, sections II-VI, “Guidelines for the Evaluation
and Control of Lead-Based Paint Hazards in Housing,” U.S. Department of Housing
and Urban Development, June 1995.

13.

Competent Person – An onsite supervisor who has been formally trained in leadrelated construction and who is capable of identifying lead hazards, substandard and
improper lead hazard controls, procedures, practices, and conditions and who has
sufficient experience and authority to take prompt corrective measures to take
corrective action.

14.

Containment – Protective physical barriers and associated means and methods used
to contain airborne contaminant dust within the work area and prevent contamination
of surfaces and grounds below and adjacent to areas where a hazardous material is
being disturbed.

15.

Contractor – the appropriately-licensed contractor, including contractor personnel
and/or affiliates, selected to remove the hazardous materials at the project site.

16.

Hazard Communication (HAZCOM) – Hazard communication training and product
labeling is required by Cal/OSHA to be implemented by WCCSD for each employee
exposed to hazardous materials. HAZCOM shall be in accordance with the Hazard
Communication Standard (8 CCR 5194). For this plan, HAZCOM training shall be
understood to include the hazards associated with lead containing materials and
surface coatings.

17.

Hazardous Lead Waste – Lead–containing debris shall be classified as hazardous
due to the characteristic of toxicity, as determined by testing in accordance with the
California Code of Regulations, Title 22, Division 4.5. Any substance(s) listed in
Chapter 11 Section 66261.24 at concentrations greater than the applicable listed
Soluble Threshold Limit Concentration (STLC) or Total Threshold Limit Concentration
(TTLC) is considered hazardous waste and may need to be further characterized by
the Toxicity Characteristic Leaching Procedure (TCLP) in accordance with 40 CFR
261 and other tests prior to disposal as a hazardous waste.

18.

Hazardous Waste – Waste material that is listed or meets the criteria for hazardous
waste as set forth in California Code of Regulations (CCR), Title 22, and Article 9
(see below). At minimum, regarding the project work, the following shall be
considered to be hazardous wastes associated with lead containing paint with
respect to this section:
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a.

Paint waste or other debris that has been classified as hazardous due to the
characteristics of toxicity, as determined by testing in accordance with CCR,
Title 22, Div. 4.5.

b.

Any substance listed in Chapter 11, Section 66261.24 at concentrations
greater than its listed Soluble Threshold Limit Concentration (STLC) of 5.0
part per million (ppm) or Total Threshold Limit Concentration (TTLC) of 1000
ppm. If the STLC or TTLC values are exceeded, the lead related waste will
need to be further characterized by the Toxicity Characteristics Leaching
Procedure (TCLP) in accordance with 40 CFR 261.

19.

HEPA Vacuum Equipment – High efficiency particulate air (HEPA) filtered vacuuming
equipment with a filter system capable of collecting and retaining lead dust. Filters
shall be certified to be of 99.97% efficiency for retaining particles of 0.3 microns
diameter or larger.

20.

HUD – United States Department of Housing and Urban Development.

21.

Intact LCP/LBP Components – LCP/LBP components (including equipment) removed
substantially intact with LBP firmly adhering to the surface.

22.

Lead Based Paint (LBP) – Paint that contains greater than or equal to 0.5 percent
lead by weight, or 5,000 ppm, when analyzed by atomic absorption spectroscopy
(AAS) or inductively coupled plasma-atomic emissions spectroscopy (ICP-AES) or
1.0 milligrams of lead per square centimeter (mg/cm2) as determined by x-ray
fluorescence (XRF) testing or laboratory analysis, or as identified by plan. Untested
paints or coatings must be presumed to contain LBP. The presence of LBP triggers
specific CDPH rules for residential and public buildings. LBP triggers certain
Cal/OSHA pre-job notification requirements, if quantity thresholds are exceeded.

23.

Lead Containing Paint – Consumer Product Safety Commission (CPSC) definition of
a paint or finish coating with a lead content of greater than 0.009 percent by weight
(90 ppm). Note: Cal/OSHA regulation requires compliance with worker protection
rules when impacting paint or material containing lead at any detectable level.
Untested paints must be presumed to contain lead at Lead Based Paint (LBP) levels
(see LBP definition, below).

24.

Lead Containing Material – Any material, other than a paint or coating, with a lead
content of 0.5 percent (5,000 ppm) or greater. Lead containing material may poise
occupational and environmental hazards depending on lead content (level), operation
or process, amount of disturbance, and other factors.

25.

Lead Contaminated Dust – Lead-contaminated dust means dust that contains an
amount of lead equal to, or in excess of:

26.

Specifications

a.

Forty micrograms per square foot (40 μg/ft2) for interior floor surfaces; or

b.

Two hundred and fifty micrograms per square foot (250 μg/ft2) for interior
horizontal surfaces; or

c.

Four hundred micrograms per square foot (400 μg/ft2) for exterior floor and
exterior horizontal surfaces.

Lead Contaminated Soil – Lead-contaminated soil means bare soil that contains an
amount of lead equal to, or in excess of, four hundred parts per million (400 ppm) in
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children’s play areas and one thousand parts per million (1000 ppm) in all other
areas.
27.

Lead Hazard – Lead hazard means deteriorated lead-based paint, lead contaminated
dust, lead contaminated soil, disturbing lead-based paint or presumed lead-based
paint without containment, or any other nuisance which may result in persistent and
quantifiable lead exposure.

28.

Lead Paint Surface Preparation – The process of conducting surface preparation to
remove loose, flaking, and deteriorated paint prior to selective or general work or
painting. Where the surface is being prepared for painting, lead-related work controls
apply for any additional surface preparation required for painting. Also referred to as
lead paint stabilization.

29.

Lead-Related Construction – Any construction, alteration, painting, demolition,
salvage, renovation, repair, or maintenance of any residential or public building,
including preparation and clean-up, that, by using or disturbing lead containing
material or soil, may result in significant exposure of adults or children to lead.

30.

Lead Related Waste – Paint chips, vacuum dust, and debris, used cleaning articles,
wastewater, plastic sheets and other disposable items used during lead/chromium
containing paint impaction are considered lead contaminated waste or suspect
hazardous waste pending further characterization.

31.

Parts Per Million (ppm) – Unit of measurement used to denote the lead concentration
of surface coatings. Note: ppm is equivalent to milligrams per kilogram (mg/kg).

32.

Permissible Exposure Limit (PEL) – This is the highest level of a regulated
contaminant in air that an employee can be permitted to be exposed to in an eighthour work day without respiratory protection. For longer workdays, the PEL is
lowered and can be determined by dividing 400 by the number of hours worked per
day. When the PEL is exceeded, action must be taken to lower the exposure level
and protect the worker per the applicable regulation.

33.

PEL (lead) – An exposure to airborne lead of 50 micrograms of lead per cubic meter
of air (50 µg/m3), averaged over an 8-hour workday referred to as a time weighted
average (TWA).

34.

Personal Protective Equipment (PPE) – Coveralls, respirators, gloves, eye and
hearing protection, hardhats and/or other personal equipment worn by individuals for
the purpose of shielding from exposure to potentially hazardous materials or site
conditions.

35.

Presumed Lead-Based Paint – Presumed lead-based paint means paint or surface
coating affixed to a component in or on a structure constructed prior to January 1,
1978. Presumed lead-based paint does not include paint or surface coating that has
been tested and found to contain an amount of lead less than one milligram per
square centimeter (1.0 mg/cm2) less than half of one percent (0.5%) by weight, or
less than 5,000 ppm.

36.

Public Building – A structure which is generally accessible to the public, including but
not limited to, schools, daycare centers, museums, airports, hospitals, stores,
convention centers, government facilities, office buildings and any other building
which is not an industrial building or a residential building.

Lead Related Construction
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37.

Qualified Person – The specially trained individual to be responsible for conducting
air sampling, calibration of air sampling pumps, evaluating sampling results, and
conducting respirator fit tests. This role is often assigned to the Competent Person.

38.

Regulated Area – A designated and controlled area in which hazardous material
impaction or hazardous materials–impacted work activities are undertaken, or which
may become contaminated as a result of such actions. A regulated area, also known
as a work area, is a controlled area delineated by barrier tape (or similar means) at
minimum and signage to restrict access to Authorized Personnel. In some instances,
a higher degree of physical isolation and control may be required and specified.

39.

Removal – Procedures specified as necessary to remove and clean–up hazardous
materials, paint and debris with heavy metal contamination or components with
heavy metal containing coatings from the designated areas and to dispose of these
materials at an acceptable site in accordance with Federal, State and Local
Regulations.

40.

Residential Building – Residential building means a structure, or part of a structure,
and its land, which is used or occupied, or intended to be used or occupied, in whole
or in part, as the home or residence of one or more persons.

41.

Stabilization – Process of stabilizing existing loose or deteriorated paint by removing
loose paint and preparing the surface for painting using lead trained workers and a
suitable containment system to prevent lead hazard to personnel or the environment.
Proper surface preparation with lead dust and contamination controls is required.
Stabilization is normally complete with removal of loose paint on components and
equipment to be demolished. However, the final step of stabilization for components
to remain is the application of a suitable or specified primer coat and, depending on
the project plans, finish coats when and as specified. Also referred to as lead paint
stabilization, surface preparation, or LBP stabilization.

42.

Trigger Task – Operation, process or task specifically identified by Cal/OSHA Lead
Standard - 8CCR1532.1 as a potential lead exposure hazard requiring certain
protective measures to be implemented prior to obtaining the results of an initial
exposure assessment. Trigger tasks include, but are not limited to, any of the
following tasks when materials or paints that contain lead are present and will be
disturbed:

43.

Specifications

a.

Manual work

b.

Manual scraping or sanding

c.

Heat gun applications

d.

Use of power tools for cleaning or removal

e.

Rivet busting

f.

Abrasive blasting and clean-up of spent abrasive

g.

Welding, cutting or torch burning

Transportation Storage Disposal (TSD) Facility – An USEPA or State permitted
facility for transportation, storage, and disposal of hazardous wastes.
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1.06.

44.

Universal Waste – Certain common designated hazardous wastes that are required
to be handled and disposed of or recycled in accordance with special rules. Includes
fluorescent light tubes, HID lamps, sodium vapor lamps, mercury switches, mercury
thermostats, NiCad, Silver, Mercury and other batteries (often used in building alarms
and emergency systems), and other items.

45.

USEPA – United States Environmental Protection Agency.

46.

USEPA RRP – United States Environmental Protection Agency Lead Renovation,
Repair and Painting Program (RRP) regulation (40 CFR 745, Subpart E) establishes
standard lead-safe work practices, training/certification requirements for entities
conducting renovation and/or demolition work within pre-1978 housing, child care
facilities and kindergartens.

47.

Visually Clean – Free of visible dust, paint chips, dirt, debris, or films removable by
vacuuming or wet cleaning methods specified. For outside soil or ground cover
areas, visually clean shall mean free of construction or paint debris, chips or dust
distinguishable from the initial soil or ground conditions.

48.

Washroom – A room or area established outside the work area for hand washing at
minimum. Where the lead PEL is exceeded, the washroom shall contain a shower
facility with hot and cold water and a water filtering system.

49.

Waste Coordinator – WCCSD individual(s) identified to provide waste material
handling, storage, transportation, disposal and general waste regulation compliance
oversight and guidance.

SUBMITTALS AND NOTICES

A.

Requirements are as set forth in the contract for items required to be submitted under this
section. Prior to the start of work at the project site, but not fewer than 14 calendar days prior
to the planned commencement of work, the Contractor shall submit copies of the following
documentation to WCCSD.

B.

Contractor Licensure, Certificates and Records
1.

Contractor shall hold the following license classifications:
a.

State of California Contractors State License Board (CSLB)
1)

C.

Contractor shall hold a valid CSLB Contractor’s license as well as
hold any other licenses applicable to specified trade work.

Agency Notifications
1.

Per Title 8, CCR, Chapter 4, Subchapter 4, Article 4, Section 1532.1(p), the employer
or Contractor are required to send notification to Cal/OSHA prior to the start of work
that impacts lead on the condition that one, or more, of the following criteria are met:
a.

The lead content of the material disturbed is greater than 0.5 percent, 5,000
parts per million or 1.0 mg/cm2

b.

The amount of lead-containing material is greater than 100 square feet or
100 linear feet

Lead Related Construction
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c.

D.

2.

Written notification, if required, is to be sent in a manner to reach the nearest
Cal/OSHA district office at least 24 hours prior to the start of lead work. Urgent and
unforeseen work may be reported by phone at the start of the job, but is required to
be followed by written confirmation to Cal/OSHA within 24 hours of the initial phone
notification.

3.

Where applicable, submit one copy of each required regulatory agency notification
prior to start of lead-related work.

Work Procedure and Lead Compliance Submittal
1.

E.

Torch cutting or welding for longer than one hour per shift is to occur

Contractor shall submit the following to WCCSD prior to the start of work applicable
to these specifications:
a.

Detailed work plan describing the methods to be used including products,
work procedures, tools and equipment, and lead containment and
contamination controls and clean-up methods.

b.

Cal/OSHA lead compliance plan for controlling worker exposure to lead.

c.

Name and training documentation for the Competent Person responsible for
lead compliance.

d.

Plan for disposal of lead-contaminated wastes generated by this work in
accordance with all applicable Federal, State and Local regulations

e.

Name and certification of laboratory to be used for waste characterization
analysis.

Personnel Qualification Submittal
1.

Contractor shall submit the following to WCCSD prior to the start of work applicable
to these specifications:
a.

Certification that all employees engaged in lead-related construction work
have attended lead hazard training appropriate to their assignments.

b.

All training for other lead-related construction activities shall be in
accordance with the worker training provisions in the Cal/OSHA and
California Department of Public Health (CDPH) lead regulations and this
specification.

2.

For any employee involved in lead abatement, lead demolition or other lead-related
construction activity, or is otherwise anticipated to be exposed over the Cal/OSHA
PEL for lead, submit CDPH accredited training certificates and CDPH lead worker
and/or supervisor certificates, as applicable.

3.

Documentation that all employees engaged in Trigger Tasks have had the
appropriate medical examinations specified in 8CCR1532.1 within the prescribed
time periods immediately preceding project start-up. Note: It shall be the Contractor’s
responsibility to secure any and all medical and exposure information releases
required for employee records in accordance with regulation. Evidence of medical
requirement compliance shall include, but are not necessarily limited to:
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F.

G.

a.

Documentation of medical surveillance examination by a licensed medical
physician prior to commencement of trigger task work.

b.

Documentation shall include baseline blood lead levels.

c.

Medical exams shall have been performed within the last 12 months and the
baseline blood lead shall have been within 30 days in advance of starting
work.

d.

Statement by the examining physician that employee is fit to wear a
respirator in accordance with 8 CCR 1531 within the last 12 months.

e.

Documentation that each employee required to wear respirators has passed
a respirator fit test within the past 12 months and has been assigned an
individual respirator based on the fit test.

f.

Updated training and medical certifications (as required herein) shall be
provided prior to assignment of new personnel and for existing personnel
prior to allowable time limits or expiration dates. The allowable intervals since
the last medical examination (12 months), blood lead test (6 months), or fit
test (12 months), shall not be exceeded.

Personnel Air Monitoring and Recording Submittal
1.

Contractor shall submit a written plan detailing methods and procedures for
monitoring employee airborne lead exposure as required by Cal/OSHA and airborne
lead levels outside regulated areas or regulated area containments during lead
component removal and surface preparation activities. Methods and procedures, at a
minimum, shall comply with requirements outlined in 8CCR1532.1. Include the name,
address, and certification information for laboratory to be used for air sample
analysis.

2.

If exposure above Action Level (AL) or PEL is anticipated, may potentially result from
site work, and/or is demonstrated by air monitoring, the Contractor shall maintain
documentation that employees receiving this exposure have received the following:
a.

Contractor shall maintain documentation affirming that employees have AL
training, if personnel exposure above AL may potentially result from site
work.

b.

Contractor shall maintain documentation affirming that employees have
appropriate CDPH lead worker or supervisor certification, if personnel may
be exposed above PEL while in a public building.

Lead-Related Construction Product and Equipment Submittal
1.

Contractor shall submit the following to WCCSD prior to the start of work applicable
to these specifications:

2.

Calibration data showing that the secondary flow rate standards (rotometers) used for
personal and general air monitoring equipment have been calibrated from a primary
standard within the last 30 days from the date of submittal.

3.

Product data including: manufacturer’s product safety data sheets (SDS), formerly
known as Material Safety Data Sheets (MSDS), specifications, samples, application
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instructions and other pertinent information regarding materials to be used onsite.
Products necessitating the submittal of SDS documentation may include, but are not
limited to: wetting agents, chemical paint removers, detergents, adhesives, and
abrasives.

H.

4.

Product data sheets and manufacturer's certification that HEPA vacuums, HEPA
ventilation equipment, and other equipment required or to be used to contain
airborne dust and fume.

5.

Third-party certifications for HEPA vacuums and HEPA ventilation equipment
reporting that such equipment meets the established HEPA requisite filtration
standard. Certifications for HEPA filtration testing shall be dated within 30 days of the
planned project start date.

6.

Product data sheets for all power tools and equipment used to remove LCP or
prepare surfaces containing LCP.

Lead-Related Construction Progress Submittal
1.

I.

A.

a.

Copies of initial and periodic personnel air monitoring laboratory results and
calculated eight-hour time weighted average results for each employee
monitored.

b.

Copies of environmental airborne lead sample results for samples collected
outside contained regulated areas, as applicable.

c.

Laboratory results of lead waste analysis (TTLC, STLC, TCLP).

Lead-Related Construction Close-out Submittal
1.

1.07.

Maintain copies of the following documents onsite at all times for review by WCCSD,
WCCSD affiliates and/or regulatory agencies. Submit the following documentation to
WCCSD within 10 calendar days of project completion, or as requested by WCCSD
during the course of the project:

Submit the following documentation to WCCSD within 10 calendar days of project
completion:
a.

Provide blood-lead test documentation for each worker required to undergo
blood lead monitoring prior to or during lead related work.

b.

Provide entry and exit logs for each of the Contractor’s work areas.

c.

Provide copies of disposal manifests and records as required herein for
project closeout.

d.

Provide all outstanding daily submittal documents and records not previously
submitted.

CONTRACTOR'S COMPLIANCE AND QUALITY ASSURANCE
Competent Person
1.

Specifications

The Contractor shall have a Competent Person onsite at all times while Lead-Related
Construction involving a trigger task is in progress. The Contractor's Competent
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Person shall communicate and coordinate with WCCSD with regard to work
schedules, inspections, daily submittals, and compliance issues.
2.

PART 2
2.01.

The Contractor's Competent Person shall:
a.

Ensure the Contractor's compliance with the plans, specifications, and
regulation.

b.

Conduct worker exposure monitoring using a Qualified Person and provide
results to WCCSD at the end of the project and/or upon request.

c.

Inspect regulated areas for compliance.

d.

Accompany WCCSD during on site regulated area inspections upon request.

e.

Ensure all of the Contractor's lead-related construction workers have current
valid medical, blood lead test, training, and respirator fit test records where
required and provide copies of all new or updated records to WCCSD for
approval before assigning the workers to any work within regulated areas.

f.

Take timely and appropriate corrective actions to ensure compliance with the
lead-related construction specifications and to eliminate unsafe, unhealthy,
and environmentally unsound work practices regardless of whether or not
they are brought to the Contractor's attention by WCCSD.

g.

Conduct waste stream characterization testing of each lead-related waste
stream and adhere to characterization of waste for proper packaging,
labeling, storage, transportation, and disposal of waste. Ensure any
additional waste testing required by the landfill is completed and ensure
proper storage, shipping and timely disposal of all hazardous waste.

PRODUCTS
PROTECTIVE COVERING

A.

Polyethylene sheets (poly) used onsite shall be fire resistant, of 6 mil thickness.

B.

Other reinforced impervious plastic sheeting products (10 mil thickness minimum) as may be
required for use as drop cloths protection of deck, grounds, flatwork, and other surfaces.

2.02.
A.

2.03.
A.

CLEANERS
Clean-up and decontamination agents shall be suitable for the cleansing of lead from
surfaces, shall not contain methyl bromide compounds and are subject to approval by
WCCSD.
CHEMICAL PAINT REMOVERS (STRIPPERS)
Chemical paint removal systems shall be selected on the basis of the type of paint to be
removed, the substrate type, and chemical compatibility with new coating systems to be
applied. The Contractor shall conduct test or pilot removals to determine the chemical
removal system for best suited to meet project requirements based on actual site conditions.
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B.

Chemical removal systems shall effectively remove paint without adversely affecting the
treated surface’s suitability for repainting or adversely affecting the bonding, appearance or
durability of the coatings to be applied.

C.

Chemical strippers, or other chemical products used onsite, shall not contain methylene
chloride compounds.

2.04.
A.

2.05.
A.

2.06.

PRIMER/SEALER COATINGS
The primer/sealer coatings applied after paint removal and/or paint stabilization shall be
compatible with the painting systems to follow under this contract and must conform to
applicable work specifications for each application.
TAPE
Self-adhesive tape capable of sealing joints of adjacent sheets of polyethylene sheeting and
for attachment of polyethylene sheeting to finished or unfinished surfaces of dissimilar
materials and capable of adhering under both dry and wet conditions.
DISPOSAL CONTAINERS FOR HAZARDOUS WASTE

A.

Provide six (6) mil thick polyethylene sheeting, six (6) mil leak-tight polyethylene bags and
other impervious containers or drums as required by applicable regulations.

B.

Provide labels for all waste container as all waste shall be labeled as hazardous or presumed
hazardous waste unless proven otherwise by appropriate sampling and laboratory analysis
unless otherwise noted.

C.

All hazardous waste shipping containers shall meet applicable DOT requirements.

2.07.
A.

B.

WARNING SIGNS AND LABELS
Caution Signs
1.

Signs are to be large enough to be readable from a distance and include the
following phrase in minimum two-inch high letters:
CAUTION LEAD HAZARD
KEEP OUT UNLESS AUTHORIZED

2.

Signs shall be posted at each approach to each lead or abatement regulated area or
area where lead-related construction work is conducted.

Cal/OSHA Lead Warning Signs
1.

Signage including the following phrase shall be posted at the entrance to each
regulated area:
DANGER
LEAD WORK AREA
MAY DAMAGE FERTILITY OR THE UNBORN CHILD
CAUSES DAMAGE TO THE CENTRAL NERVOUS SYSTEM
DO NO EAT, DRINK OR SMOKE IN THIS AREA

C.

Labels

Specifications
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1.

2.08.

Hazardous waste shall be labeled according to Federal, State and Local regulations
including but not limited to the California Code of Regulations, Title 22, Chapter 30
and the United States Department of Transportation 49 CFR Parts 172, 173, 178 and
179.

PERSONAL PROTECTIVE EQUIPMENT

A.

Personal protective equipment shall comply with the requirements of 8CCR1532.1.

B.

Minimum protective clothing and equipment for trigger tasks pending initial exposure
monitoring and any operation known to exceed the PEL shall consist of disposable, full-body
coveralls, disposable boots, gloves, or equivalent in accordance with ANSI Z41. Sleeves at
wrists and cuffs at ankles shall be secure.

C.

All disposable clothing worn during each work shift shall be removed prior to exiting the
regulated area and shall be properly segregated and placed in containers for proper waste
characterization. The Contractor shall bear full responsibility for additional costs associated
with waste profiling and disposal if wastes are not properly segregated.

D.

Eye protection and hard hats shall be available to employees, always worn when conducting
work, and shall conform to ANSI 87.1 and ANSI 89.1

E.

The Contractor shall provide Authorized Visitors with suitable disposable protective clothing,
headgear, respirators, and footwear whenever authorized visitors are required to enter the
regulated area.

2.09.

RESPIRATORS

1.

For trigger tasks pending initial exposure assessment results and any operation
known to exceed the PEL, provide workers with personally issued respiratory
equipment approved by NIOSH and suitable for the lead exposure level in the
regulated area and any other airborne contaminate hazards present. The following
general conditions shall apply to respirator use:
1.

All respirators used must be certified by NIOSH and a respirator program shall be
established and implemented.

2.

Respirators shall be used whenever airborne lead concentrations will exceed, or are
likely to exceed 50 micrograms of lead per cubic meter of air (µg/m3) and for any of
the Trigger Tasks which have not been demonstrated to be below the PEL by initial
monitoring, and for all operations involving the removal of LCP or lead contamination
regardless of airborne lead concentrations.

B.

The Contractor shall conduct daily monitoring to represent each employee’s exposure to
determine of the respirators in use provide adequate protection and are appropriate for the
task. Prior to initial monitoring, the level of protection shall follow Cal/OSHA requirements for
the specific Trigger Task.

C.

The Contractor is responsible for determination of airborne lead concentration for the
Contractor's personnel and for providing and enforcing use of appropriate personnel
respirator protection based upon airborne lead concentrations and this specification.

D.

Respirators shall not be removed inside the regulated area. Workers shall proceed to the
designated washing area and clean the external surface of the respirator body before
removing the respirator.

Lead Related Construction
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E.

Respirators worn shall be selected based on measured or reasonably expected airborne
concentrations of lead as listed in the following table:
Table 1 – Respirator Protection Factors
Maximum Airborne
Lead Concentration
Protection Factor
Minimum Acceptable Respirator
Outside Respirator
>500 µg/m3

Up to 10

Half-face mask air purifying respirator with HEPA filter
cartridges (P-100)

>1,250 µg/m3

Up to 25

Loose-fitting hood or helmet powered air purifying
respirator (PAPR) with HEPA filter cartridges (P-100)

>50,000 µg/m3

Up to 1,000

Full-face powered air purifying respirator (PAPR) with
HEPA filter cartridges (P-100)

>50,000 µg/m3

Up to 1,000

>500,000 µg/m3

>10,000

Hood or helmet supplied air respirator, operated in
continuous-flow mode; or full face supplied air
respirator, operated in continuous flow, pressuredemand, or other positive-pressure mode
Full face, helmet or hood self-contained breathing
apparatus (SCBA) operated in pressure-demand or
other positive pressure mode

Notes:
• Greater respiratory protection is always acceptable regardless of lead concentrations.
• Disposable (single use) respirators are not to be worn for protection against lead.
2.10.

TOOLS AND EQUIPMENT

A.

Provide suitable tools for the removal of LCP and lead contamination including HEPA
vacuums, HEPA exhaust units, ground fault circuit interrupters (GFCIs), ladders, scaffold,
and garden sprayers.

B.

All tools and equipment brought onsite shall be clean and free of lead and other hazardous
material contaminants. HEPA vacuums shall be labeled with a lead warning label and
dedicated to lead-impacted construction work to prevent commingling of lead wastes with
asbestos or other vacuum wastes.

C.

Provide enough support equipment, including but not limited to, lumber, nails, hardware,
shower stalls, hoses, plumbing, drain pans, sump pumps, and waste water storage drums to
construct and operate the required hand washing system and, where required, a portable
Wash Room with showers.

PART 3
3.01.
A.

EXECUTION
GENERAL
All work impacting known or presumed lead containing material must be accomplished in
conformance with these specifications, applicable regulations and provisions of the contract
documents. In addition to the lead hazard controls of these specifications, the applicable
requirements for selective demolition, surface preparation, painting, restoration, patching, and
repair shall be adhered to.
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B.

Public and worker warning and safety information to be posted: Inside the designated
construction area, post signs at all approaches to the lead removal or trigger task regulated
area entrance to read:
CAUTION LEAD HAZARD
KEEP OUT UNLESS AUTHORIZED

C.

3.02.
A.

B.

In addition, post the Cal/OSHA Lead Hazard Warning Poster at the immediate regulated area
entrance where trigger tasks are conducted unless monitoring results show airborne
exposure levels to be below PEL.
GENERAL WORK AREA PREPARATION
The following requirement apply to lead-impacted work involving trigger tasks or other work
that is likely or known to disturb material containing lead in a manner that will generate lead
containing dust and debris within the regulated area.
1.

Where feasible, the regulated area shall be established within construction fencing or
barriers. Otherwise, cordon off the regulated area extending at a minimum of 10 feet
horizontally beyond the area of Lead-Impacted Construction regulated area with
barrier tape and warning signs as specified herein.

2.

Pre-clean visible suspect lead-containing dust and debris around and under areas
where LCP or LCP coated components will be removed or disturbed. Use HEPA
vacuums and wet methods to perform this cleaning which shall include, at minimum,
the designated regulated area.

Interior Areas:
1.

C.

For demolition, debris clean-up, and paint stabilization activities:
a.

Install critical barriers, decontamination area and hygiene facilities, as
needed, to prevent migration of lead contamination outside of the regulated
area.

b.

Cover interior floors and non-movable objects within the regulated area,
ensuring protection of existing interior finishes to remain, during demolition
and/or paint stabilization work.

Exterior Areas:
1.

For demolition, debris clean-up, and paint stabilization activities:
a.

Cover and protect ground and/or horizontal surfaces within regulated area as
to contain the lead hazard within the established work area.

b.

Extend groundcover from a sufficient distance beyond the work activity, as
needed, to contain all lead-related construction debris within the
containment.

D.

Seal all seams and secure plastic to prevent undesired movement. The means used to seal
plastic to building components shall not damage the existing finishes to remain.

E.

Where lead-containing material removal is likely to generate airborne dust or paint chips,
devise a suitable containment to control such dust and prevent dispersal by wind.

Lead Related Construction
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F.

Provide a designated entry/exit point to regulated areas suitable for workers to properly
decontaminate and exit from the regulated area as specified herein. Install lead caution and
warning signage as specified above and provide at minimum a hand washing facility.

G.

Lead-related construction work shall not initially proceed until WCCSD has checked and
approved regulated area preparations.

3.03.

WORKER PROTECTION AND DECONTAMINATION

A.

The Contractor shall use only workers trained and medically qualified for the assigned lead
work and respirator usage for trigger tasks or other work known or reasonably expected to
generate airborne exposures to lead in excess of the AL or PEL.

B.

Medically-qualified shall mean that the worker who perform trigger tasks, abatement or other
Lead-Related Construction tasks likely to exceed the AL, has had at minimum biological
monitoring and a medical evaluation for use of respiratory protection in accordance with
8CCR1532.1 (j).

C.

If the AL is anticipated to exceeded on any project for 30 days or more per year, the
employee shall be enrolled in an occupational medical exam for lead exposure and periodic
biological monitoring per 8CCR1532.1 (j) (2) and (3).

D.

Each worker shall have successfully completed lead training in accordance with 8CCR1532.1
(l). All workers shall have had a minimum lead hazard communication training tailored to their
particular job assignments.

E.

All workers and their supervisors performing lead-related construction work anticipated or
determined to exceed the AL are required to have formal documented training in lead
hazards meeting 8CCR1532.1 (l) (2).

F.

Where the workers and their supervisors are assigned work that is determined or reasonably
expected to exceed the PEL, both the workers and their supervisors shall be trained by a
CDPH-accredited training provider for lead related construction and certified as lead workers
and supervisors by CDPH.

G.

In the absence of personnel air monitoring data showing exposure below the PEL, each
worker and Authorized Visitor, prior to entering the lead-related construction work area, shall
enter the designated clean change room or area and don full body reusable or disposable
coveralls, booties or shoe covers, respirator with HEPA cartridges (P100) and gloves before
entering the regulated area.

H.

When exiting a regulated area HEPA vacuum the exterior of reusable work clothing and/or
dispose of disposable protective clothing in separate labeled waste containers dedicated to
personal protection equipment (PPE) for proper waste characterization, as applicable.
Proceed to a designated hygiene facility; decontaminate hands and face (and respirator, if
applicable).

I.

All tools and equipment shall be decontaminated by HEPA vacuuming and/or wet wiping prior
to being taken out of the regulated area. Tools and equipment with inaccessible internals
shall be externally wet wiped, bagged and sealed prior to being removed from the regulated
area.

J.

Workers shall not eat, drink, smoke, apply cosmetics, or chew gum within the work area.

3.04.

REMOVAL OF LOOSE AND PEELING PAINT
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A.

Prepare the regulated area as indicated herein to ensure the protection of surfaces to remain
and the environment.

B.

Using wet methods, remove loose and peeling paint using scrapers, putty knives, wire
brushes, and other tools deemed appropriate to achieve a surface with firmly adhered paint.
Use only enough wetting to slightly dampen the surface and control dust emissions.

C.

Clean up paint chips and debris using wet methods and HEPA vacuuming as the removal
proceeds.

D.

When complete, proceed to complete surface preparation for painting to complete
stabilization.

3.05.

SURFACE PREPARATION

A.

Prepare the surface for the primer coating in accordance with the painting specifications of
this contract. Use of wet methods and HEPA-equipped vacuums is required. If power tools
are to be used to impact painted surfaces, such tools shall be equipped with HEPA filtration.

B.

Feather the coating edge transitions from substrate to coatings and from one coat to the next
to obtain a smooth, clean, adhered surface for painting.

3.06.

LEAD-RELATED DEMOLITION

A.

Prior to demolition start, perform paint stabilization by removing loose and peeling paint from
the substrates to be demolished and from substrates and components to remain within the
work area.

B.

Minimize dust generation and use wet methods and HEPA-equipped vacuums during
demolition work whenever dust may be produced.

C.

Remove entire components when possible, to avoid excessive surface coating disturbance.

D.

Use HEPA-equipped power tools when impacting surface coatings containing lead.

E.

Containerize paint dust and debris for disposal as hazardous waste using wet methods and
HEPA vacuums.

3.07.

LEAD-CONTAMINATED DEBRIS CLEAN UP

A.

Segregate and remove non-debris and non-disposable building components for salvage that
are not fastened or attached to the building. Decontaminate, wrap and tag items to remain
per contract documents.

B.

Clean up and containerize all lead contaminated dust and debris using wet methods and
HEPA vacuums.

C.

After removal of all visible dust and debris, complete a final cleaning and decontamination of
all exposed surfaces, structures, and finishes to remain.

D.

All removed dust and debris shall be considered lead hazardous waste for disposal purposes.

3.08.

MECHANICAL PAINT REMOVAL AND SURFACE PREPARATION

Lead Related Construction
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A.

Surface preparation and loose paint removal by power tool methods such as sanders shall
utilize only tools that are equipped with HEPA filtered dust collection systems.

B.

All indoor power tool surface preparation and loose paint removal shall be conducted only in
negative pressure containment with HEPA exhaust.

C.

Protective equipment including respirators shall be selected in accordance with Cal/OSHA
lead requirements and shall not be downgraded without valid exposure monitoring data
indicating adequacy of selected equipment.

D.

No visible emissions shall be permitted outside the regulated work area.

3.09.

CHEMICAL REMOVAL OF PAINT CONTAINING LEAD

A.

Prepare regulated area by establishing a warning signage and installing poly sheeting a
sufficient distance from the chemical application to contain any migration of chemical or leadrelated debris, including water.

B.

Stage or install temporary emergency eyewash capable of providing a 15-minute flush within
the immediate work area if corrosive organic or inorganic paint strippers are used, or as
recommended by the product manufacturer.

C.

A hygiene facility (shower or hand-washing station) shall be available onsite within a sufficient
distance of the work area to accommodate prompt emergency personnel decontamination.

D.

Each worker shall wear appropriate protective equipment including chemical goggles, face
shields, impervious gloves, aprons, and booties over standard disposable coveralls prior to
handling corrosive and/or toxic chemical removers.

E.

Apply chemical paint removers (and any associated neutralizers) in accordance with the
manufacturer’s instructions.

F.

3.10.
A.

a.

Remove all paints and coatings down to bare substrate. Ensure that the
chemical systems and paint removal methods leave a clean and smooth
surface capable of receiving a suitable primer/sealer coating after final
cleaning and surface preparation.

b.

Product data sheets and SDS documentation shall be available onsite for
each chemical product used by the Contractor.

c.

Containerize all chemical and paint removal wastes in impervious containers
labeled as hazardous waste.

d.

Package all contaminated rags, protective equipment, disposable cleaning
materials, and plastic sheeting in labeled impervious containers and transfer
to a secure hazardous waste storage area.

Clean and decontaminate the regulated area in accordance with the procedures outlined
herein. Decontaminate all tools and equipment before removing them from the work area.
Place tools and equipment in sealed bags (or equivalent) prior to being transferred to another
non-contiguous regulated area.
CLEANING AND DECONTAMINATION OF WORK AREAS
Perform the following clean-up procedures daily:
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B.

1.

Clean regulated areas until they are free of loose dust and debris using HEPA and/or
wet wiping after pick-up of large debris.

2.

Wet debris with a fine mist of water and collect and containerize the material. All
material to be properly segregated, double bagged or containerized, sealed, and
moved to a designated, secure, waste storage area for waste characterization.

3.

At the end of each workday the Contractor's Competent Person shall inspect work
performed to ensure the work has been completed and no visible dust or residue
remains on the areas removed and/or in the regulated area. WCCSD’s
Representative shall be included in that inspection process when and if they request
inclusion.

Final Clean up and Decontamination of Regulated Areas:
1.

At completion of lead-related construction work involving trigger tasks or task which
produce lead-containing dust and debris, perform cleaning as follows:
a.

Clean all regulated areas where lead-related construction was performed by
vacuuming all surfaces with a HEPA vacuum followed by wet-wiping using
methods and materials sufficient to prevent cross contamination.

b.

Disassemble and remove containment barriers at each regulated area
location after cleaning as specified above. Place containment construction
material debris into waste bags and remove to the temporary waste storage
area.

c.

Place containment membranes and plastic sheeting and waste rags in
labeled six mil plastic bags or containers, seal and store in a designated,
secure, waste storage area for waste characterization.

C.

The cleaning procedure employed by the Contractor shall prevent spread of contamination
and effectively clean surfaces, while producing minimal waste.

D.

All tools and equipment potentially contaminated with lead shall be decontaminated prior to
exiting the regulated area and/or appropriately containerized to avoid dispersion of lead to
other areas of the project site.

3.11.

CLEARANCE INSPECTION AND TESTING

A.

All lead-impacted work that generates dust and/or debris that may contain lead contamination
is subject to review by WCCSD to determine if clean-up and decontamination of the regulated
area is adequate, once a work task is completed.

B.

Interior Clearance Inspection and Testing
1.

After the final clean-up of each regulated area by the Contractor, WCCSD may
conduct a visual inspection to ensure that all visible dust and debris has been
removed. If the regulated area is not visibly clean, as determined by WCCSD, the
Contractor shall re-clean and decontaminate the regulated area as described herein
at their own cost until the regulated area passes inspection.

2.

If the results of the final visual inspection are unsatisfactory, or there is reason to
believe that lead contamination may persist in the Contractor’s regulated area,
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WCCSD may proceed to collect clearance dust wipe samples. The decision to collect
wipe samples will be at the sole discretion of WCCSD.

3.12.
A.

3.13.

3.

The visibly clean regulated area shall not contain surface lead dust contamination at
or in excess of the established clearance criteria.

4.

Dust wipe samples may be taken by WCCSD to assess adequacy of the Contractor’s
cleaning and decontamination procedures.

5.

All dust wipe samples will be analyzed for lead using either AAS or ICP for total lead.
At least two working days will be allowed from the time of collection to receipt of
results from the laboratory. The results will be provided to the Contractor within two
working days of receipt of sample results.

6.

If collected, dust wipe samples will be sent under proper chain of custody protocol to
an American Industrial Hygiene Association (AIHA) Environmental Lead Laboratory
Accreditation Program (ELLAP) accredited laboratory.

7.

The Contractor’s cleaning and decontamination shall be deemed adequate when all
collected and analyzed dust wipe sample results from the regulated area are below
the following clearance criteria levels for lead:
a.

Interior floors – 40 µg/ft²

b.

Interior horizontal window surfaces – 250 µg/ft²

c.

Exterior floors and exterior horizontal window surfaces – 800 µg/ft²

8.

If dust wipe samples are determined by the analyzing laboratory to exceed the
clearance criteria, the entire regulated area representative of such sampling must be
cleaned and retested until the clearance criteria are met. The Contractor shall pay all
laboratory and delivery charges for additional dust wipe samples taken in each
regulated area upon clearance failure.

9.

If a regulated area fails the visual or analytical clearance criteria specified above, the
Contractor shall re-clean the entire regulated area at no additional cost and shall be
responsible for any additional cost incurred by WCCSD for failed clearance tests,
including labor and laboratory costs.

LEAD CONTAMINATION OF THE ENVIRONMENT
In the event that removed lead-containing material, dust, or debris is not properly contained
within the regulated area and thereby migrates outside established barriers, the Contractor
shall stop work immediately, notify WCCSD immediately, and commence clean-up and
decontamination procedures as described herein or directed by WCCSD.
WASTE STORAGE, SEGREGATION, AND CHARACTERIZATION

A.

The Contractor shall provide for secure onsite temporary storage of lead-containing material
and/or related waste. Waste storage location, equipment, containers and methods are
subject to prior approval by WCCSD.

B.

Intact LCP components are not normally considered to be hazardous wastes and may often
be removed and disposed of as non-hazardous construction wastes. However, it is the
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Contractor’s sole responsibility to ensure the waste produced by the Contractor’s means and
methods is properly characterized and disposed of.
C.

The Contractor shall be responsible for secure onsite temporary storage for known or suspect
hazardous LBP paint chip, dust/debris, and clean–up related waste.

D.

The waste shall be packaged, stored, handled, transported and disposed of for each category
of waste generated based on the testing results and regulatory protocol.

E.

Suspect hazardous waste streams and waste categories listed below shall be considered
lead hazardous waste until proven otherwise through testing. Suspect hazardous waste shall
be segregated by the WCCSD based on potential for exhibiting hazardous waste
characteristics.

F.

Lead related wastes, at a minimum, are to be segregated into the below listed categories:

G.

1.

Category I: Paint removed by chemical stripping, mechanical removal or abrasive
media, paint chips, vacuum bags, used cleaning materials. These materials are
typically hazardous wastes and shall be assumed hazardous unless proven
nonhazardous via approved laboratory analysis.

2.

Category II: Plastic sheeting and tape, disposable clothing, and equipment. These
materials shall be non-hazardous if properly cleaned and decontaminated. However,
these items are to be considered hazardous wastes subject to testing.

3.

Category III: Work dust and debris from lead painted finishes and structures
undergoing work are to be considered hazardous waste subject to testing.

Waste streams shall be tested by the Contractor using the lead testing protocol thresholds
listed in the following tables for determination of hazardous waste characterization.

Table 2 – California Environmental Protection Agency (Cal/EPA) Testing Protocol for Lead
Laboratory Analytical Method for Determination of
Lead Content

Hazardous Waste
Threshold

Total Threshold Limit Concentration (TTLC)

≤50 ppm

Total Threshold Limit Concentration (TTLC)

>50 ppm - ≤1,000 ppm

Total Threshold Limit Concentration (TTLC)

>1,000 ppm

Waste Characterization
Non-Hazardous Waste
Run STLC
Hazardous Waste

Soluble Threshold Limit Concentration (STLC)

≤5 mg/L

Non-Hazardous Waste

Soluble Threshold Limit Concentration (STLC)

>5 mg/L

Hazardous Waste

Table 3 – USEPA Testing Protocol for Lead
Hazardous Waste
Threshold

Laboratory Analytical Method

Waste Characterization

Toxicity Characteristic Leaching Procedure (TCLP)

>5 mg/L

Hazardous Waste

Toxicity Characteristic Leaching Procedure (TCLP)

≤5 mg/L

Non-Hazardous Waste
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H.

Based on the above testing protocols, any representative waste stream having a soluble lead
concentration greater than or equal to five ppm lead as determined by STLC or TCLP
analyses or any waste greater than or equal to 1,000 ppm lead using the TTLC analysis shall
be considered a lead hazardous waste. If the TTLC result for a waste stream is less than 50
ppm lead, then no further testing is required for the sampled waste stream unless the waste
changes in character or composition.

I.

Composite representative samples shall be taken of each waste stream category generated
and shall be composited into one sample for analysis. A minimum of four composite samples
shall be taken to represent each category of waste generated. It will be the responsibility of
the Contractor to ensure representative samples are taken from each category of segregated
waste.

J.

Each category of suspect hazardous waste shall be tested and characterized according to
requirements of the selected permitted waste disposal site.
1.

K.

All testing shall be performed by a laboratory that complies with and is certified under the
Environmental Laboratory Accreditation Program (ELAP) established by CDPH.
1.

L.

A.

The cost of all waste characterization or waste profiling required by the approved
landfill will be the responsibility of the Contractor.

In the event that WCCSD determines that the waste is not properly segregated, the mixed
waste stream shall be considered hazardous.
1.

3.14.

If other hazardous constituents are known or suspected to be present, the testing
shall also include those substances or conditions.

The Contractor shall be responsible for the costs associated with any additional
testing required. The Contractor shall bear full responsibility for additional costs
associated with waste disposal and characterization if waste is not properly
segregated as required herein.

HAZARDOUS WASTE DISPOSAL:
Site Storage and Handling
1.

The Contractor shall adhere to the requirements of 40 CFR 262 and 265 and Title 22,
Division 4.5 for the onsite handling of hazardous waste, with special attention given
to the time of storage, amount of material stored at any one time, use of proper
containers, and personnel training

2.

All waste shall be stored in secure, locked, labeled, sealed impervious containers and
not placed on the unprotected ground.

3.

All containers shall be shielded adequately to prevent dispersion of the debris by
wind or rain and shall be labeled as hazardous waste.

4.

The exterior of waste containers shall be cleaned using a HEPA vacuum and/or wet
wiping prior to removing them from the work area.

5.

Each suspect lead hazardous waste produced shall be placed in properly
segregated, labeled and sealed impervious containers by the Contractor.
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6.

Hazardous containers, bags, and packaged waste shall be stored in a designated,
secure, locked waste storage area and be labeled with the following information:
Waste Category: Lead UN2291, 6.1, PGIII
Waste Code: The USEPA waste code designation for lead is D008.
USEPA Identification Number: (WCCSD to provide to Contractor)
Date Accumulated: (Insert Date)
Future Wastewater Treatment Plant Site
135 Willow Road, P.O. Box 8, Willow Creek, California 95573
Origin of waste: (Insert Waste Stream Name, i.e. Paint Chips, Vacuum Bags)

B.

The Contractor shall arrange to have the lead hazardous waste transported from the site in
accordance with the requirements of 40 CFR 263 and 264, and disposed of properly in
accordance with 40 CFR 268, 8 CCR Articles 40 and 41, 49 CFR Parts 172, 173, 178, and
179 and Title 22, Chapter 30, Articles 5, 6, 6.5 and 8.
1.

No waste characterized as hazardous waste or originating from a waste stream
characterized as hazardous shall be stored onsite for more than 90 days prior to
being properly transported for disposal.

2.

All equipment, materials, and waste generated on this project must be removed
offsite to their proper locations by the Contractor within seven calendar days from
completion of all abatement and lead-impacted construction work.

3.

Containers to be loaded for transportation from the storage area must be removed by
workers who have entered from uncontaminated areas, dressed in clean coveralls

4.

Wastes shall not be treated or processed in an attempt to mitigate the waste streams
hazardous characteristics; as such treatment is prohibited by RCRA.
a.

5.

C.

3.15.

Any evidence of improper storage shall be cause for immediate shutdown of
the project until a corrective action is taken.

The Contractor shall submit to WCCSD the Name, Class, and USEPA ID Number of
the waste disposal site(s) to be used for each waste category that has been
determined by testing to exceed the hazardous waste thresholds provided herein.

The Contractor shall prepare hazardous waste shipping manifests for review by WCCSD.
Upon waste or material pickup by the selected waste transporter, manifests shall be signed
by WCCSD and copies retained to verify that all steps of the handling and disposal process
have been completed properly.
1.

Copies of the completed manifests and landfill weight tickets shall be provided to
WCCSD.

2.

The Contractor shall be responsible for all costs associated with transportation and
disposal of all wastes generated as the result of this work.

ALTERNATIVE PROCEDURES
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A.

3.16.
A.

B.

3.17.
A.

If specified procedures cannot be utilized, a request shall be made in writing to WCCSD
providing details of the problem encountered and recommended alternatives.
1.

Alternative procedures shall provide equivalent or greater employee protection than
procedures that are replaced.

2.

Any alternative procedure must be approved in writing by WCCSD or authorized prior
to the implementation of the procedure.

STOP WORK ORDERS
WCCSD has the authority to stop work if it is determined that conditions or procedures are
not in compliance with the specifications and/or applicable regulations, to the extent of
potential endangerment of people or the environment.
1.

The work stoppage shall remain in effect until conditions have been corrected,
corrective measures have been taken to the satisfaction of WCCSD and the
Contractor has received written approval from WCCSD to recommence work.

2.

All standby time and testing costs required to correct the identified issues resulting in
a work stoppage or stop work order shall be borne solely at the Contractor's
expense.

Examples of conditions that might result in a work stoppage include but are not limited to:
1.

Uncontrolled visible emissions which escape the established regulated area or
breach physical protective barriers within the regulated area.

2.

Ambient airborne levels of lead outside the construction area at more than 15 µg/m3
of lead averaged over an eight-hour work period. Measurement of the ambient
airborne lead levels may be made outside the immediate regulated area and at the
nearest areas occupied by unprotected personnel or the public.

3.

Waste storage area left unsecured and/or improper containment of lead hazardous
waste.

4.

Lead surface contamination outside the regulated area above clearance or pre-start
background levels, whichever is higher as determined by wipe tests.

PROJECT CLOSEOUT
Prior to approval of final payment request, the Contractor must provide the following
information:
1.

Copies of all hazardous waste manifests, profile sheets and weight tickets for all
hazardous wastes.

2.

Copies of all required worker and environmental air monitoring results.

3.

Copies of all outstanding daily submittals not previously submitted to WCCSD.
END OF SECTION
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE
PART 1
1.01.
A.

B.

1.02.
A.

B.

GENERAL
SUMMARY
Section Includes:
1.

Formwork.

2.

Reinforcement.

3.

Accessories.

4.

Cast-in place concrete.

5.

Finishing and curing.

Related Sections:
1.

Section 26 05 00 - Common Work Results for Electrical

2.

Section 26 05 33 - Raceway and Boxes for Electrical Systems

REFERENCES
American Concrete Institute:
1.

ACI 301 - Specifications for Structural Concrete.

2.

ACI 305 - Hot Weather Concreting.

3.

ACI 306.1 - Standard Specification for Cold Weather Concreting.

4.

ACI 318 - Building Code Requirements for Structural Concrete.

5.

ACI 350.4 – Design Considerations for Environmental Engineering Concrete
Structures.

ASTM International:
1.

ASTM C31/C31M - Standard Practice for Making and Curing Concrete Test
Specimens in the Field.

2.

ASTM C33 - Standard Specification for Concrete Aggregates.

3.

ASTM C39/C39M - Standard Test Method for Compressive Strength of Cylindrical
Concrete Specimens.

4.

ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete.

Specifications

03 30 00-1

Cast-In-Place Concrete

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

1.03.

5.

ASTM C143/C143M - Standard Test Method for Slump of Hydraulic Cement
Concrete.

6.

ASTM C150 - Standard Specification for Portland Cement.

7.

ASTM C172 - Standard Practice for Sampling Freshly Mixed Concrete.

8.

ASTM C173/C173M - Standard Test Method for Air Content of Freshly Mixed
Concrete by the Volumetric Method.

9.

ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete.

10.

ASTM C494/C494M - Standard Specification for Chemical Admixtures for Concrete.

11.

ASTM C618 - Standard Specification for Coal Fly Ash and Raw or Calcined Natural
Pozzolan for Use as a Mineral Admixture in Concrete.

12.

ASTM C1017/C1017M - Standard Specification for Chemical Admixtures for Use in
Producing Flowing Concrete.

13.

ASTM C1064/C1064M - Standard Test Method for Temperature of Freshly Mixed
Hydraulic-Cement Concrete.

14.

ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement
Grout (Nonshrink).

15.

ASTM E1643 - Standard Practice for Selection, Design, Installation, and Inspection of
Water Vapor Retarders Used in Contact with Earth or Granular Fill under Concrete
Slabs.

SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures: Submittal procedures.

B.

Product Data: Submit data on joint devices, attachment accessories and admixtures.

C.

Design Data:
1.

2.
D.
1.04.
A.

Submit concrete mix design for each concrete strength. Submit separate mix designs
when admixtures are required for the following:
a.

Hot and cold weather concrete work.

b.

Air entrained concrete work.

Identify mix ingredients and proportions, including admixtures.

Manufacturer's Installation Instructions: Submit installation procedures and interface required
with adjacent Work.
CLOSEOUT SUBMITTALS
Project Record Documents: Accurately record actual locations of embedded utilities and
components concealed from view in finished construction.
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1.05.

QUALITY ASSURANCE

A.

Perform Work in accordance with ACI 301.

B.

Conform to ACI 305 when concreting during hot weather.

C.

Conform to ACI 306.1 when concreting during cold weather.

D.

Acquire cement and aggregate from one source for Work.

E.

Maintain one copy of each document on site.

1.06.
A.

PART 2
2.01.

COORDINATION
Coordinate placement of joint devices with erection of concrete formwork and placement of
form accessories.
PRODUCTS
FORM MATERIALS AND ACCESSORIES

A.

Form Materials: At discretion of Contractor. New materials to be used.

B.

Form Release Agent: Colorless mineral oil not capable of staining concrete or impairing
natural bonding characteristics of coating intended for use on concrete.

2.02.

REINFORCEMENT MATERIALS

A.

Reinforcing Steel: ASTM A615/A615M, 60 ksi yield, deformed billet bars, uncoated finish.
Welded reinforcing: ASTM A704/A704M, 60 ksi yield.

B.

Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for support of reinforcing; plastic
tipped or non-corroding for supports in slabs forming finished ceilings or where supports are
exposed to weather.

C.

Fabricate concrete reinforcement in accordance with ACI 318.

D.

Weld reinforcement in accordance with AWS D1.4.

2.03.

CONCRETE MATERIALS

A.

Cement: ASTM C150, Portland Cement Type II – Moderate.

B.

Normal Weight Aggregates: ASTM C33.
1.

C.
2.04.
A.

Coarse Aggregate Maximum Size: 1 inch in accordance with ACI 318.

Water: ACI 318; potable, clean and without deleterious amounts of chloride ions.
ADMIXTURES
Air Entrainment: ASTM C260, containing no chlorides or other corrosion causing chemicals.
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B.

Chemical: ASTM C494/C494M Type A – Water Reducing, Type D – Water Reducing and
Retarding, containing no chlorides or other corrosion causing chemicals.

C.

Fly Ash: ASTM C618 Class C or F.

D.

Plasticizing: ASTM C1017/C1017M Type I, plasticizing and Type II, plasticizing and retarding.

2.05.

ACCESSORIES

A.

Epoxy Bonding Compound: ASTM C881. Provide Type I for bonding hardened concrete to
hardened concrete; Type II for bonding freshly mixed concrete to hardened concrete; and
Type III as a binder in epoxy mortar or concrete, or for use in bonding skid-resistant materials
to hardened concrete. Provide Grade 1 or 2 for horizontal surfaces and Grade 3 for vertical
surfaces. Provide Class A if placement temperature is below 40 degrees F; Class B if
placement temperature is between 40 and 60 degrees F; or Class C if placement
temperature is above 60 degrees F.

B.

Vapor Retarder: ASTM E1745 10 mil thick; type recommended for below grade application.
Furnish joint tape recommended by manufacturer.

C.

Non-Shrink Grout: ASTM C1107/C1107M; Grade A; premixed compound consisting of nonmetallic aggregate, cement, water reducing and plasticizing agents; capable of developing
minimum compressive strength of 3,000 psi in 72 hours and 7,000 psi in 28 days.

D.

Aluminum Metal Isolation: Two coats of a high build polymide epoxy paint, such as Tnemec
66, or equal (8 mils). Total thickness of system DFT = 8.0 mils.

2.06.

JOINT DEVICES AND FILLER MATERIALS

A.

Joint Filler: ASTM D1751; Asphalt impregnated fiberboard or felt, 1/4 inch thick; tongue and
groove profile.

B.

Joint Sealant: ASTM C920 unless otherwise noted; suitable for materials to which applied.

2.07.

1.

Horizontal Joints: Grade P, use T.

2.

Vertical Joints: Grade NS.

CONCRETE MIX

A.

Mix and deliver concrete in accordance with ASTM C94, Option C.

B.

Select proportions for concrete in accordance with ACI 301.

C.

Provide concrete to the following criteria:

D.

For all concrete shown on structural drawings:
Material and Property

Measurement

Compressive Strength (28 day)

4,500 psi

Cement Type

ASTM C150

Water-Cement Ratio (maximum)

0.45 by weight (mass)

Aggregate Size (maximum)

1.0 inch
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E.

F.

G.

PART 3
3.01.

Air Content

6 percent plus or minus 2 percent

Fly Ash Content

Maximum 25 percent, minimum 15 percent of total
weight of cementitious materials

Slump

One (1) inch minimum, four (4) inches maximum, as
measured at point of placement.

For all miscellaneous concrete not shown on structural drawings:
Material and Property

Measurement

Compressive Strength (28 day)

3,000 psi

Cement Type

ASTM C150

Water-Cement Ratio (maximum)

0.59 by weight (mass)

Aggregate Size (maximum)

1.0 inch

Air Content

6 percent plus or minus 2 percent

Fly Ash Content

Maximum 25 percent, minimum 15 percent of total
weight of cementitious materials

Slump

One (1) inch minimum, four (4) inches maximum, as
measured at point of placement.

Admixtures: Include admixture types and quantities approved through the submittal process.
1.

Use accelerating admixtures in cold weather only when approved by the Engineer.
Use of admixtures will not relax cold weather placement requirements.

2.

Do not use calcium chloride nor admixtures containing calcium chloride.

3.

Use set retarding admixtures during hot weather only when approved by the
Engineer.

4.

Add air entrainment admixture to concrete mix for work exposed to exterior.

Evaporation Retardant:
1.

Provide to retard rapid evaporation of water from fresh exposed concrete.

2.

Fluorescent color tint which shall disappear completely upon drying is optional.

3.

Manufacturers:
a.

Master Builders Co., Cleveland, OH, Confilm or Confilm LL-898.

b.

Evelid Chemical Co., Cleveland, OH, Eucobar.

c.

Or approved equal.

EXECUTION
FORMWORK ERECTION
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A.

Erect formwork, shoring, and bracing to achieve design requirements. Use new materials for
all formwork.

B.

Camber slabs and framing to achieve ACI 301 tolerances.

C.

Provide bracing to ensure stability of formwork.

D.

Form external corners of equipment pads with 3/4 inch chamfer.

E.

Apply form release agent to formwork prior to placing form accessories and reinforcement.

F.

Do not apply form release agent where concrete surfaces will receive special finishes or
applied coverings affected by agent.

G.

Clean forms as erection proceeds, to remove foreign matter.

3.02.

INSERTS, EMBEDDED COMPONENTS, AND OPENINGS

A.

Provide formed openings where required for work to be embedded in and passing through
concrete members.

B.

Coordinate work of other sections in forming and setting openings, slots, recesses, chases,
sleeves, bolts, anchors, and other inserts.

C.

Install concrete accessories straight, level, and plumb.

3.03.

REINFORCEMENT PLACEMENT

A.

Place reinforcement, supported and secured against displacement.

B.

Ensure reinforcing is clean, free of loose scale, dirt, or other foreign coatings.

C.

Weld reinforcement in accordance with AWS D1.4.
1.

Do not weld crossing reinforcement bars for assembly except as permitted by
Architect/Engineer.

D.

Space reinforcement bars with minimum clear spacing in accordance with ACI 318.

E.

Maintain concrete cover around reinforcement in accordance with ACI 318.

3.04.

EXAMINATION

A.

Verify requirements for concrete cover over reinforcement.

B.

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.

3.05.

PREPARATION

A.

Prepare previously placed concrete by cleaning with steel brush and applying bonding agent.
Remove laitance, coatings, and unsound materials.

B.

In locations where new concrete is doweled to existing work, drill holes in existing concrete,
insert steel dowels and pack solid with non-shrink grout.
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C.

Remove debris and ice from formwork, reinforcement, and concrete substrates.

D.

Remove water from areas receiving concrete before concrete is placed.

3.06.

PLACING CONCRETE

A.

Place concrete in accordance with ACI 301.

B.

Notify testing laboratory minimum 48 hours prior to commencement of operations.

C.

Ensure reinforcement, inserts, embedded parts, formed expansion and contraction joints, and
anchor bolts are not disturbed during concrete placement.

D.

Install vapor retarder under interior slabs on grade in accordance with ASTM E1643. Lap
joints minimum 6 inches and seal watertight in accordance with manufacturer’s
recommendations.

E.

Repair vapor retarder damaged during placement of concrete reinforcing. Repair with vapor
retarder material; lap over damaged areas minimum 6 inches and seal watertight in
accordance with manufacturer’s recommendations.

F.

Separate slabs on grade from vertical surfaces with 1/4 inch thick joint filler.

G.

Deposit concrete at final position. Prevent segregation of mix.

H.

Place concrete in continuous operation for each panel or section determined by
predetermined joints.

I.

Do not interrupt successive placement: do not permit cold joints to occur.

J.

Consolidate concrete.

K.

Maintain records of concrete placement. Record date, location, quantity, air temperature, and
test samples taken.

L.

Saw cut joints within 12 hours after placing. Saw cut joints as soon as concrete surface is firm
enough not to be torn or damaged by blade and before random shrinkage cracks can form.
Use 3/16 inch thick blade, cut into 1/4 depth of slab thickness.

M.

Screed slabs on grade level, maintaining surface flatness of maximum 1/4 inch in 10 ft.

3.07.

CONCRETE FINISHING

A.

Finish concrete floor surfaces in accordance with ACI 301 and ACI 302.1.

B.

Steel trowel surfaces which are indicated to be exposed.

C.

In areas with floor drains, maintain floor elevation at walls; pitch surfaces uniformly to drains
as indicated on drawings.

3.08.
A.

CURING AND PROTECTION
Immediately after placement, protect concrete from premature drying, excessively hot or cold
temperatures, and mechanical injury.
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B.

Maintain concrete with minimal moisture loss at relatively constant temperature for period
necessary for hydration of cement and hardening of concrete.

C.

Cure slab surfaces in accordance with ACI 301.

3.09.

FIELD QUALITY CONTROL

A.

Field inspection and testing will be performed by Contractor’s testing laboratory in
accordance with ACI 301 and under provisions of General Conditions.

B.

Submit proposed mix design of each class of concrete to inspection and testing firm for
review prior to commencement of Work.

C.

Concrete Inspections:

D.

E.

F.

1.

Continuous Placement Inspection: Inspect for proper installation procedures.

2.

Periodic Curing Inspection: Inspect for specified curing temperature and procedures.

Strength Test Samples:
1.

Sampling Procedures: ASTM C172.

2.

Cylinder Molding and Curing Procedures: ASTM C31/C31M, cylinder specimens,
field cured.

3.

Sample concrete and make one set of four 4” x 8” cylinders for every 100 cu yds or
less of each class of concrete placed each day and for every 5,000 sf of surface area
for slabs and walls.

4.

When volume of concrete for any class of concrete would provide less than 5 sets of
cylinders, take samples from five randomly selected batches, or from every batch
when less than 5 batches are used.

5.

Make one additional cylinder during cold weather concreting, and field cure.

Field Testing:
1.

Slump Test Method: ASTM C143/C143M.

2.

Air Content Test Method: ASTM C173/C173M.

3.

Temperature Test Method: ASTM C1064/C1064M.

4.

Measure slump and temperature for each compressive strength concrete sample.

5.

Measure air content in air entrained concrete for each compressive strength concrete
sample.

Cylinder Compressive Strength Testing:
1.

Test Method: ASTM C39/C39M.

2.

Test Acceptance: In accordance with ACI 318.

Cast-In-Place Concrete
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G.
3.10.

3.

Test one cylinder at 7 days.

4.

Test three cylinders at 28 days.

5.

Retain one for testing when requested by Engineer.

6.

Dispose remaining cylinders when testing is not required.

Maintain records of concrete placement. Record date, location, quantity, air temperature and
test samples taken.
PATCHING

A.

Allow Engineer to inspect concrete surfaces immediately upon removal of forms.

B.

Excessive honeycomb or embedded debris in concrete is not acceptable. Notify
Architect/Engineer upon discovery.

C.

Patch imperfections in accordance with ACI 301.

3.11.

DEFECTIVE CONCRETE

A.

Defective Concrete: Concrete not conforming to required lines, details, dimensions,
tolerances or specified requirements.

B.

Repair or replacement of defective concrete will be determined by Engineer.

C.

Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express
direction of Engineer for each individual area.
END OF SECTION
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SECTION 03 48 00
PRECAST CONCRETE UTILITY BOXES
PART 1
1.01.
A.

1.02.

GENERAL
SUMMARY
Section Includes:
1.

Precast concrete valve boxes.

2.

Precast concrete clean out boxes.

3.

Precast check valve box.

RELATED SECTIONS

Related work specified in other sections:
A.

Section 01 30 00 Administrative Requirements

B.

Section 01 40 00 Quality Requirements

C.

Section 01 70 00 Execution Requirements

D.

Section 02 53 20 HDPE Pipe and Fittings

E.

Section 31 23 17 Trenching

1.03.

REFERENCED CODES AND SPECIFICATIONS

The following standards apply:
A.

American Society for Testing and Materials:
1.

ASTM A48 - Standard Specification for Gray Iron Castings.

2.

ASTM A185 - Standard Specification for Steel Welded Wire Fabric, Plain, for
Concrete Reinforcement.

3.

ASTM A536 - Standard Specification for Ductile Iron Castings.

4.

ASTM A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars
for Concrete Reinforcement.

5.

ASTM C33 - Standard Specification for Concrete Aggregates.

6.

ASTM C150 - Standard Specification for Portland Cement.

7.

ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete.

8.

ASTM C857 - Minimum Structural Design Loading for Underground Precast Concrete
Utility Structures.

Specifications

03 48 00-1

Precast Concrete Utility Boxes

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

1.04.

9.

ASTM C858 - Underground Precast Concrete Utility Structures.

10.

ASTM C890 - Standard Practice for Minimum Structural Design Loading for
Monolithic or Sectional Precast Concrete Water and Wastewater Structures.

11.

ASTM C913 - Standard Specification for Precast Concrete Water and Wastewater
Structures.

12.

ASTM C990 - Standard Specification for Joints for Concrete Pipe, Manholes, and
Precast Box Sections Using Preformed Flexible Joints Sealants.

DESIGN CRITERIA

A.

Watertight precast reinforced air-entrained concrete structures designed to ASTM C890 live
loading and installation conditions, and manufactured to conform to ASTM C913.

B.

Minimum 28-day Compressive Strength: 5,000 psi.

C.

Honeycombed or retempered concrete is not permitted.

1.05.

SUBMITTALS

Submit the following in accordance with Section 01 33 00 – Submittal Procedures:
A.

Shop Drawing: Provide dimensional drawings and details for each precast concrete utility
box. Indicate plan, location and inverts of connecting piping.

B.

Product Data: Submit data on valve vaults and meter boxes

C.

Manufacturer’s Certificates: Submit Statement of Compliance, supporting data, from
materials suppliers attesting that precast concrete valve vaults and meter boxes provided
meet or exceed ASTM Standards and specification requirements.

D.

Manufacturer’s Installation Instructions: Submit special procedures for precast concrete valve
vaults and meter boxes installation.

1.06.

QUALITY ASSURANCE

A.

Perform Work in accordance with applicable encroachment permits.

B.

Maintain one copy of each document on site.

1.07.

DELIVERY, STORAGE AND HANDLING

A.

Section 01 60 00 - Product Requirements: Requirements for transporting, handling, storing
and protecting products.

B.

Delivery, Storage and Handling:

1.08.

1.

Transport and handle precast concrete units with equipment designed to protect units
from damage.

2.

Do not place concrete units in position to cause overstress, warp or twist.

ENVIRONMENTAL REQUIREMENTS

Precast Concrete Utility Boxes
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A.

Section 01 60 00 - Product Requirements: Environmental conditions affecting products on
site.

B.

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.

1.09.

COORDINATION

A.

Section 01 30 00 - Administrative Requirements: Requirements for coordination.

B.

Coordinate work with the Owner.

PART 2
2.01.
A.

PRODUCTS
PRECAST CONCRETE VALVE BOXES AND OWNER METER BOXES
Manufacturers:
1.

B.

Oldcastle Precast
a.

Valve Boxes: Model G05T with ADS plastic extension

b.

Owner Water Meter Box: Model as indicated on the Contract Drawings.

2.

Vaughn Concrete Products, Inc.

3.

Jensen Precast, or approved equal.

4.

Substitutions: Section 01 60 00 - Product Requirements.

Materials:
1.

Portland Cement: ASTM C150, Type II.

2.

Coarse Aggregates: ASTM C33; Graded 1 inch to No. 4 Sieve.

3.

Sand: ASTM C33; 2.35 fineness modulus.

4.

Water: Potable; clean and free of injurious amounts of acids, alkalis, salts, organic
materials, and substances incompatible with concrete or steel.

5.

Air-Entraining Admixtures: ASTM C260.

6.

Reinforcing Steel:

7.

a.

Deformed Bars: ASTM A615/A615M, Grade 40.

b.

Welded Wire Fabric: ASTM A185.

Joint Sealant:
a.

Specifications
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C.

Mixes: Design concrete mix to produce required concrete strength, air-entrainment,
watertight properties, and loading requirements.

D.

Frames and Covers:
1.

Manufacturer: Oldcastle Precast, Jensen Precast or approved equal.
a.

2.02.
A.
2.03.

Model: As indicated on the Contract Drawings

2.

Ductile Iron Castings: ASTM A536.

3.

Covers suitable for H-20 traffic loads.

4.

Contact surfaces machined and matched.

5.

Cast cover inscription with pipeline service.

PRECAST RESIDENTIAL WATER METER BOXES
Refer to Section 33 12 13.
BEDDING MATERIALS

A.

Where indicated in the drawings, bedding material below precast concrete boxes, shall
conform to the Caltrans Standard Specification Section 68-1.025, “Permeable Material”. Use
Class 2 Permeable Material

B.

Bedding material below precast concrete box frames shall conform to the Caltrans Standard
Specification Section 26-1.02A, “Class 2 Aggregate Base”. Use ¾” Class 2 aggregate base
below precast concrete box frames as shown on the Contract Drawings.

2.04.
A.

PART 3
3.01.

FABRICATION AND MANUFACTURER
Fabricate precast reinforced concrete boxes in accordance with ASTM C913, to dimensions
indicated on Drawings, and to specified design criteria.
EXECUTION
EXAMINATION

A.

Section 01 30 00 - Administrative Requirements: Verification of existing conditions before
starting work.

B.

Verify piping connection, size, location and invert are as indicated on Drawings.

3.02.
A.
3.03.
A.

FABRICATION
Fabrication of precast concrete structures shall be in accordance with an approved shop
drawing submittal.
PREPARATION
Excavate to the required depth and install Class 2 aggregate base below structure as shown
on the Contract Drawings.

Precast Concrete Utility Boxes
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B.
3.04.

Level the resting surface and verify top of aggregate base elevation so that top of box and
pipe and/or conduit elevations will be as indicated on the Contract Drawings.
INSTALLATION

A.

Install all precast concrete products in accordance with manufacturer’s instructions and as
shown on the Contract Drawings.

B.

Excavate for precast vaults in accordance with Section 31 23 17 in location and to depth
shown. Provide clearance around sidewalls of structure for construction operations.

C.

When groundwater is encountered. Prevent accumulation of water in excavations. Place
manholes (and structures) in dry trench.

D.

Assemble multi section vaults by lowering each section into excavation. Lower, set level, and
firmly position base section before placing additional sections.

E.

Lift precast components at lifting points designated by manufacturer.

F.

Remove foreign materials from joint surfaces and verify sealing materials are placed properly.
Maintain alignment between sections by using guide services affixed to lower section.

G.

Verify vaults installed satisfy required alignment and grade.

H.

Remove knockouts or cut structure to receive piping without creating openings larger than
required to receive pipe. Fill annular space with mortar.

I.

Set precast concrete sections plumb and aligned with the underlying sections with no more
than quarter (¼) inch maximum overlap.

J.

Exposed holes in the concrete sections required for handling or other purposes shall be filled
with non-shrinking grout or by grout in combination with concrete plugs.

3.05.

FIELD QUALITY CONTROL

A.

Section 01 40 00 - Quality Requirements and 01 70 00 - Execution Requirements: Field
inspecting, testing, adjusting, and balancing.

B.

Request inspection by Engineer prior to placing aggregate cover over piping.

C.

Compaction Testing: See Specification 31 23 17 – Trenching.

D.

Frequency of Tests: three compaction tests per valve or meter box installation.

3.06.
A.

PROTECTION OF FINISHED WORK
Section 01 70 00 - Execution and Closeout Requirements: Protecting finished work.
END OF SECTION
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SECTION 03 60 00
GROUT

PART 1
1.01.
A.

B.

1.02.

GENERAL
SUMMARY OF SECTION
The principal items specified herein are:
1.

Non-Shrink Grout: Non-Shrink grout is to be used unless another type is specifically
referenced or as shown on the Drawings.

2.

Epoxy Grout

3.

Cement Grout

The Contractor shall provide all materials, equipment, and labor necessary to furnish and
place grout and shall form, mix, place, cure, repair, finish, and do all other work as necessary
to produce finished grout as shown on the Drawings and as specified herein.
RELATED SECTIONS

Related work specified in other sections:
A.

Section 01 33 00

Submittals

B.

Section 03 33 00

Cast-In-Place Concrete

C.

Section 03 48 00

Precast Concrete Utility Boxes

1.03.

REFERENCED CODES AND SPECIFICATIONS

The following standards apply:
A.

Specifications, codes, and standards shall be as specified in Section 03 30 00, Cast-in-Place
Concrete, and as referred to herein.

B.

Commercial Standards:
1.

ASTM C 109 Test Method for Compressive Strength of Hydraulic Cement Mortars
(Using 2-In. or 50-mm Cube Specimens).

2.

ASTM C 531 Test Method for Linear Shrinkage and Coefficient of Thermal Expansion
of Chemical-Resistant Mortars, Grouts, and Monolithic Surfacings.

3.

ASTM C 579 Test Methods for Compressive Strength of Chemical-Resistant Mortars,
Grouts, and Monolithic Surfacings.

4.

ASTM C 827 Test Method for Change in Height of Early Ages of Cylindrical
Specimens from Cementitious Mixtures.

5.

ASTM D 696 Test Method for Coefficient of Linear Thermal Expansion of Plastics.
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6.
1.04.

CRD-C 621 Corps of Engineers Specification for Non-shrink Grout.

SUBMITTALS

Submit the following in accordance with Section 01 33 00 – “Submittal Procedures”:
A.

PART 2
2.01.
A.

B.

2.02.

Grout

Certificates of Compliance: Certificates of Compliance shall be provided for all products and
materials proposed to be used under this Section.

PRODUCTS
PREPACKAGED GROUTS
Non-Shrink Grout:
1.

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 packaged.
The specific formulation for each class of non-shrink grout specified herein shall be
that recommended by the manufacturer for the particular application.

2.

Non-shrink grouts shall have a minimum 28 day compressive strength of 7000 psi;
shall have no shrinkage (zero percent) and a maximum 4.0 percent expansion in the
plastic state when tested in accordance with ASTM C 827; and shall have no
shrinkage (zero percent) and a maximum of 0.2-percent expansion in the hardened
state when tested in accordance with CRD C 621.

3.

Application: Non-shrink grout shall be used for the repair of all holes and defects in
concrete members, grouting under all equipment base plates, and at all locations
where non-shrink grout is specified.

Epoxy Grout:
1.

Epoxy grout shall be a pourable, non-shrink, 100 percent solids system. The epoxy
grout system shall have three (3) components: resin, hardener, and specially blended
aggregate, all premeasured and prepackaged. The resin component shall not contain
any non-reactive diluents. Resins containing butyl glycidyl ether (BGE) or other highly
volatile and hazardous reactive diluents are not acceptable. Variation of component
ratios is not permitted unless specifically recommended by the manufacturer.
Manufacturer's instructions shall be printed on each container in which the materials
are packaged.

2.

The chemical formulation of the epoxy grout shall be that recommended by the
manufacturer for the particular application.

3.

The mixed epoxy grout system shall have a minimum working life of 45 minutes at 75
degrees F.

4.

The epoxy grout shall develop a compressive strength of 5000 psi in 24 hours and
10,000 psi in seven (7) days when tested in accordance with ASTM C 579, Method B.
There shall be no shrinkage (zero percent) and a maximum 4.0 percent expansion
when tested in accordance with ASTM C 827.

CEMENT GROUT
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A.

Cement Grout: Cement grout shall be composed of one (1) part cement, three (3) parts sand,
and the minimum amount of water necessary to obtain the desired consistency. Where
needed to match the color of adjacent concrete, white Portland cement shall be blended with
regular cement as needed. The minimum compressive strength at twenty-eight (28) days
shall be 4000 psi.

B.

Cement shall be as specified in Section 03 30 00, Cast-in-Place Concrete.

2.03.
A.

2.04.

CONSISTENCY
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 specified, it shall mean a grout of that consistency; the
type of grout to be used shall be as specified herein for the particular application.
MEASUREMENT OF INGREDIENTS

A.

Measurements for cement grout shall be made accurately by volume using appropriate
containers. Shovel measurement will not be allowed.

B.

Prepackaged grouts shall have ingredients measured by means recommended by the
manufacturer.

PART 3
3.01.

EXECUTION
GENERAL

A.

All surface preparation, curing, and protection of cement grout shall be as specified in Section
03 30 00, Cast-in-Place Concrete. The finish of the grout surface shall match that of the
adjacent concrete.

B.

All mixing, surface preparation, handling, placing, consolidation and other means of execution
for prepackaged grouts shall be done according to the printed instructions and
recommendations of the manufacturer.

3.02.
A.

CONSOLIDATION
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.
END OF SECTION
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SECTION 04 05 03
MASONRY MORTARING AND GROUTING
PART 1
1.01.

GENERAL
SUMMARY

A.

Section includes mortar and grout for masonry.

B.

Related Sections:

1.02.
A.

B.

1.

Section 01 30 00

Administrative Requirements

2.

Section 01 33 00

Submittals

3.

Section 01 40 00

Quality Requirements

4.

Section 04 20 00

Unit Masonry: Installation of mortar and grout.

REFERENCES
American Concrete Institute:
1.

ACI 530 - Building Code Requirements for Masonry Structures.

2.

ACI 530.1 - Specifications for Masonry Structures.

ASTM International:
1.

ASTM C5 - Standard Specification for Quicklime for Structural Purposes.

2.

ASTM C91 - Standard Specification for Masonry Cement.

3.

ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete.

4.

ASTM C143/C143M - Standard Test Method for Slump of Hydraulic Cement
Concrete.

5.

ASTM C144 - Standard Specification for Aggregate for Masonry Mortar.

6.

ASTM C150 - Standard Specification for Portland Cement.

7.

ASTM C199 - Standard Test Method for Pier Test for Refractory Mortars.

8.

ASTM C206 - Standard Specification for Finishing Hydrated Lime.

9.

ASTM C270 - Standard Specification for Mortar for Unit Masonry.

10.

ASTM C387/C387M - Standard Specification for Packaged, Dry, Combined Materials
for Mortar and Concrete.

11.

ASTM C404 - Standard Specification for Aggregates for Masonry Grout.
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1.03.

12.

ASTM C476 - Standard Specification for Grout for Masonry.

13.

ASTM C595 - Standard Specification for Blended Hydraulic Cements.

14.

ASTM C780 - Standard Test Method for Preconstruction and Construction Evaluation
of Mortars for Plain and Reinforced Unit Masonry.

15.

ASTM C1019 - Standard Test Method for Sampling and Testing Grout.

16.

ASTM C1142 - Standard Specification for Extended Life Mortar for Unit Masonry.

17.

ASTM C1314 - Standard Test Method for Compressive Strength of Masonry Prisms.

18.

ASTM C1329 - Standard Specification for Mortar Cement.

19.

ASTM C1357 - Standard Test Method for Evaluating Masonry Bond Strength.

SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures: Submittal requirements.

B.

Design Data: Submit design mix when Property specification of ASTM C270 is to be used,
required environmental conditions, and admixture limitations.

C.

Test Reports:
1.

Submit reports on mortar indicating conformance of mortar to property requirements
of ASTM C270 and compressive strength.

2.

Submit reports on grout indicating conformance of grout to property requirements of
ASTM C476.

D.

Manufacturer's Installation Instructions: Submit premix mortar manufacturer's installation
instructions.

E.

Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.04.
A.
1.05.

QUALITY ASSURANCE
Perform Work in accordance with ACI 530 and ACI 530.1.
ENVIRONMENTAL REQUIREMENTS

A.

Cold Weather Requirements: In accordance with ACI 530.1 when ambient temperature or
temperature of masonry units is less than 40 degrees F.

B.

Hot Weather Requirements: In accordance with ACI 530.1 when ambient temperature is
greater than 100 degrees F or ambient temperature is greater than 90 degrees F with wind
velocity greater than eight (8) mph.

PART 2
2.01.

PRODUCTS
COMPONENTS

Masonry Mortaring and Grouting
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A.

Masonry Cement: ASTM C91, Type S.

B.

Mortar Aggregate: ASTM C144, standard masonry type.

C.

Grout Aggregate: ASTM C404, fine and coarse.

D.

Water: Clean and potable.

E.

Calcium chloride is not permitted.

2.02.
A.

B.

C.

D.

PART 3
3.01.

MIXES
Mortar Mixes:
1.

Mortar for Structural Masonry: ASTM C270, Type S using proportion specifications.

2.

2,000 psi strength at 28 days.

Mortar Mixing:
1.

Thoroughly mix mortar ingredients in accordance with ASTM C270 in quantities
needed for immediate use.

2.

Achieve uniformly damp sand immediately before mixing process.

3.

Re-temper only within two hours of mixing.

Grout Mixes:
1.

2,000 psi strength at 28 days; eight (8) to eleven (11) inches slump; mixed in
accordance with ASTM C476 Fine or Coarse grout.

2.

Do not use admixtures unless approved by the Engineer.

3.

Do not use anti-freeze compounds to lower freezing point of grout.

Grout Mixing - Either of the following may be used:
1.

Mix grout in accordance with ASTM C94/C94M modified to use ingredients complying
with ASTM C476.

2.

Thoroughly mix grout ingredients in quantities needed for immediate use in
accordance with ASTM C476.

EXECUTION
EXAMINATION

A.

Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

B.

Request inspection of spaces to be grouted.

3.02.

INSTALLATION
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A.

Install mortar and grout in accordance with ACI 530.1 Specifications for Masonry Structures.

B.

Grouting Technique: At the contractor’s option, use either low-lift or high-lift grouting in
accordance with ACI 530.1 Specifications for Masonry Structures.

3.03.

FIELD QUALITY CONTROL

A.

Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.

B.

Testing Frequency: In accordance with TMS 602-16, test masonry by unit strength method
for every 5,000 sf of completed wall area.

C.

Testing of Mortar Mix: In accordance with ASTM C780 for aggregate ratio, water content, and
compressive strength.

D.

Testing of Grout Mix: In accordance with ASTM C1019 for compressive strength, and in
accordance with ASTM C143/C143M for slump.
END OF SECTION
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SECTION 04 20 00
UNIT MASONRY
PART 1
1.01.

GENERAL
SUMMARY

A.

Section includes concrete masonry units, reinforcement, anchorage, and accessories.

B.

Related Sections:

1.02.
A.

B.

1.03.
A.

1.

Section 01 30 00

Administrative Requirements

2.

Section 01 33 00

Submittals

3.

Section 04 05 03

Masonry Mortaring and Grouting: Mortar and grout.

REFERENCES
American Concrete Institute:
1.

ACI 530 - Building Code Requirements for Masonry Structures.

2.

ACI 530.1 - Specifications for Masonry Structures.

ASTM International:
1.

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and
Steel Hardware.

2.

ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI
Tensile Strength.

3.

ASTM A615/A615M - Standard Specification for Deformed and Plain Billet-Steel Bars
for Concrete Reinforcement.

4.

ASTM C90 - Standard Specification for Loadbearing Concrete Masonry Units.

5.

ASTM C140 - Standard Test Methods for Sampling and Testing Concrete Masonry
Units and Related Units.

PERFORMANCE REQUIREMENTS
Concrete Masonry Compressive Strength (f'm): 1,500 psi; determined by unit strength
method.
1.

1.04.

Concrete Masonry Units: 2000 psi minimum net area compressive strength.

SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures: Submittal requirements.

B.

Product Data:

Specifications
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1.
1.05.
A.
1.06.
A.
1.07.

Submit data for concrete masonry units and other accessories.

QUALITY ASSURANCE
Perform Work in accordance with ACI 530 Building Code Requirements for Masonry
Structures and ACI 530.1 Specification for Masonry Structures.
QUALIFICATIONS
Installer: Company specializing in performing Work of this section with minimum three years’
experience.
ENVIRONMENTAL REQUIREMENTS

A.

Cold Weather Requirements: In accordance with ACI 530.1 when ambient temperature or
temperature of masonry units is less than forty (40) degrees F.

B.

Hot Weather Requirements: In accordance with ACI 530.1 when ambient temperature is
greater than 100 degrees F or ambient temperature is greater than ninety (90) degrees F with
wind velocity greater than eight (8) mph.

1.08.

COORDINATION

A.

Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

B.

Coordinate masonry work with installation of doors and louvers.

PART 2
2.01.

PRODUCTS
COMPONENTS

A.

Hollow Load Bearing Concrete Masonry Units (CMU): ASTM C90; normal weight.

B.

Concrete Masonry Unit Size and Shape: Nominal modular size of 8x8x16 inches. Furnish
special units 90 degree corners, bond beams, and lintels.

C.

Color: Tan. Submit color sample to owner for approval prior to construction.

D.

Type: Split face.

2.02.

ACCESSORIES

A.

Reinforcing Steel: ASTM A615/A615M, 60 ksi yield grade, deformed billet bars, uncoated
finish.

B.

Anchor Rods: ASTM A307; Grade C; J-shaped or L-shaped; complete with washers and
heavy hex nuts; sized for minimum fifteen (15) inch embedment; galvanized finish.
1.

Hot-Dipped Galvanizing: ASTM A153/A153M.

C.

Mortar and Grout: As specified in Section 04 05 03.

D.

Cleaning Solution: Non-acidic, not harmful to masonry work or adjacent materials,
recommended by masonry unit manufacturer.
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PART 3
3.01.

EXECUTION
EXAMINATION

A.

Section 01 30 00 - Administrative Requirements: coordination and project conditions.

B.

Verify field conditions are acceptable and are ready to receive work.

C.

Verify items provided by other sections of work are properly sized and located.

D.

Verify built-in items are in proper location, and ready for roughing into masonry work.

3.02.

PREPARATION

A.

Direct and coordinate placement of metal anchors supplied to other sections.

B.

Furnish temporary bracing during installation of masonry work. Maintain in place until building
structure provides permanent support.

3.03.

INSTALLATION

A.

Establish lines, levels, and coursing indicated. Protect from displacement.

B.

Maintain masonry courses to uniform dimension. Form bed and head joints of uniform
thickness.

C.

Coursing of Concrete Masonry Units:

D.

E.

1.

Bond: Running.

2.

Coursing: One unit and one mortar joint to equal 8 inches.

3.

Mortar Joints: Concave.

Placing And Bonding:
1.

Lay hollow masonry units with face shell bedding on head and bed joints.

2.

Buttering corners of joints or excessive furrowing of mortar joints are not permitted.

3.

Remove excess mortar as work progresses.

4.

Interlock intersections and external corners.

5.

Do not shift or tap masonry units after mortar has achieved initial set. Where
adjustment is required, remove mortar and replace.

6.

Perform job site cutting of masonry units with proper tools to assure straight, clean,
unchipped edges. Prevent broken masonry unit corners or edges.

Grouted Components:
1.

Lap splices bar diameters required by code.

2.

Support and secure reinforcing bars from displacement.
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3.
F.

G.

H.

I.

3.04.

Place and consolidate grout fill without displacing reinforcing.

Reinforced Masonry:
1.

Lay masonry units with cells vertically aligned and cavities between wythes clear of
mortar and unobstructed.

2.

Place reinforcement bars as indicated on Drawings.

3.

Support and secure reinforcement from displacement.

4.

Place and consolidate grout fill without displacing reinforcing.

5.

Place grout in accordance with ACI 530.1 Specification for Masonry Structures.

Control Joints:
1.

Install control joints where indicated on Drawings:

2.

Do not continue horizontal joint reinforcement through control joints.

3.

Form control joint with sheet building paper bond breaker fitted to one side of hollow
contour end of block unit. Fill resultant core with grout fill. Rake joint at exposed unit
faces for placement of backer rod and sealant.

Built-In Work:
1.

As work progresses, install built-in metal door frames, and other items to be built-in
the work and furnished by other sections.

2.

Install built-in items plumb and level.

3.

Bed anchors of metal door frames in adjacent mortar joints. Fill frame voids solid with
grout or mortar.

4.

Do not build in materials subject to deterioration.

Cutting And Fitting:
1.

Cut and fit for pipes and gable end roof slope. Coordinate with other sections of work
to provide correct size, shape, and location.

2.

Obtain Engineer’s approval prior to cutting or fitting masonry work not indicated or
where appearance or strength of masonry work may be impaired.

ERECTION TOLERANCES

A.

Maximum Variation From Unit to Adjacent Unit: 1/16 inch.

B.

Maximum Variation from Plane of Wall: 1/4 inch in 10 ft and 1/2 inch in 20 ft or more.

C.

Maximum Variation from Plumb: 1/4 inch per story non-cumulative; 1/2 inch in two stories or
more.

D.

Maximum Variation from Level Coursing: 1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.

Unit Masonry
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E.

Maximum Variation of Joint Thickness: 1/8 inch in 3 ft.

F.

Maximum Variation from Cross Sectional Thickness of Walls: 1/4 inch.

G.

Maximum Variation for Steel Reinforcement:

3.05.
A.
3.06.

1.

Install reinforcement within the tolerances specified in ACI 530.1 for foundation walls.

2.

Plus or minus 1/2 inch when distance from centerline of steel to opposite face of
masonry is 8 inches or less.

3.

Plus or minus 1 inch when distance is between 8 and 24 inches.

4.

Plus or minus 1-1/4 inch when distance is greater than 24 inches.

5.

Plus or minus 2 inches from location along face of wall.

FIELD QUALITY CONTROL
Concrete Masonry Units: Test each type in accordance with ASTM C140.
CLEANING

A.

Remove excess mortar and mortar smears as work progresses.

B.

Replace defective mortar. Match adjacent work.

C.

Clean soiled surfaces with cleaning solution.

D.

Use non-metallic tools in cleaning operations.

3.07.

PROTECTION OF FINISHED WORK

A.

Protect exposed external corners subject to damage.

B.

Protect base of walls from mud and mortar splatter.

C.

Protect masonry and other items built into masonry walls from mortar droppings and staining
caused by mortar.

D.

Protect tops of masonry work with waterproof coverings secured in place without damaging
masonry. Provide coverings where masonry is exposed to weather when work is not in
progress.
END OF SECTION
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SECTION 05 50 00
MISCELLANEOUS METALS
PART 1
1.01.
A.

B.

1.02.
A.
1.03.
A.

GENERAL
SUMMARY
Section includes shop fabricated metal items.
1.

Ledge and shelf angles.

2.

Structural supports for miscellaneous attachments.

3.

Anchor bolts

Related Sections:
1.

Section 01 30 00

Administrative Requirements

2.

Section 01 33 00

Submittals

3.

Section 01 60 00

Product Requirements

4.

Section 03 30 00 Cast-In-Place Concrete: Execution requirements for embedded
anchors and attachments for metal fabrications specified by this section in concrete.

MEASUREMENT AND PAYMENT
Refer to Section 01 22 00 – Measurement and Payment.
REFERENCES
Aluminum Association:
1.

B.

AA DAF-45 – Designation System for Aluminum Finishes

ASTM International:
1.

ASTM A36/A36M - Standard Specification for Carbon Structural Steel.

2.

ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless.

3.

ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products.

4.

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and
Steel Hardware.

5.

ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel
Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General
Applications.
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C.

D.

6.

ASTM A269 - Standard Specification for Seamless and Welded Austenitic Stainless
Steel Tubing for General Service

7.

ASTM A276 - Standard Specification for Stainless Steel Bars and Shapes.

8.

ASTM A297/A297M - Standard Specification for Steel Castings, Iron-Chromium and
Iron-Chromium-Nickel, Heat Resistant, for General Application.

9.

ASTM A307 - Standard Specification for Carbon Steel Bolts and Studs, 60 000 PSI
Tensile Strength.

10.

ASTM A312/A312M - Standard Specification for Seamless and Welded Austenitic
Stainless Steel Pipes.

11.

ASTM A354 - Standard Specification for Quenched and Tempered Alloy Steel Bolts,
Studs, and Other Externally Threaded Fasteners.

12.

ASTM A500/A500M - Standard Specification for Cold-Formed Welded and Seamless
Carbon Steel Structural Tubing in Rounds and Shapes.

13.

ASTM A563 - Standard Specification for Carbon and Alloy Steel Nuts.

14.

ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

15.

ASTM A666 - Standard Specification for Annealed or Cold-Worked Austenitic
Stainless Steel Sheet, Strip, Plate, and Flat Bar.

16.

ASTM A992/A992M - Standard Specification for Structural Steel Shapes.

17.

ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded
Bars, Rods, Wire, Profiles, and Tubes.

18.

ASTM B695 - Standard Specification for Coatings of Zinc Mechanically Deposited on
Iron and Steel.

19.

ASTM F436 - Standard Specification for Hardened Steel Washers.

20.

ASTM F1554 - Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ksi
Yield Strength.

21.

ASTM F593 – Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and
Studs.

American Welding Society:
1.

AWS D1.1 - Structural Welding Code - Steel.

2.

AWS D1.6 - Structural Welding Code - Stainless Steel.

National Ornamental & Miscellaneous Metals Association:
1.

E.

NOMMA Guideline 1 - Joint Finishes.

SSPC: The Society for Protective Coatings:

Miscellaneous Metals
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1.04.

1.

SSPC - Steel Structures Painting Manual.

2.

SSPC SP 1 - Solvent Cleaning.

3.

SSPC SP 10 - Near-White Blast Cleaning.

4.

SSPC Paint 15 - Steel Joist Shop Paint.

5.

SSPC Paint 20 - Zinc-Rich Primers (Type I - Inorganic and Type II - Organic).

SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures: Submittal requirements.

B.

Shop Drawings: Indicate profiles, sizes, connection attachments, reinforcing, anchorage, size
and type of fasteners, and accessories. Include erection drawings, elevations, and details
where applicable. Indicate welded connections using standard AWS A2.0 welding symbols.
Indicate net weld lengths.

C.

Welders Certificates: Certify welders employed on the Work, verifying AWS qualification
within previous 12 months.

1.05.
A.
1.06.

QUALITY ASSURANCE
Finish joints in accordance with NOMMA Guideline 1.
DELIVERY, STORAGE, AND HANDLING

A.

Section 01 60 00 - Product Requirements: Product storage and handling requirements.

B.

Accept metal fabrications on site in labeled shipments. Inspect for damage.

C.

Protect metal fabrications from damage by exposure to weather.

1.07.
A.
PART 2
2.01.

FIELD MEASUREMENTS
Verify field measurements are as on shop drawings.
PRODUCTS
MATERIALS - STEEL

A.

Structural W-Shapes: ASTM A992/A992M.

B.

Structural Shapes: ASTM A992/A992M.

C.

Channels and Angles: ASTM A992/A992M.

D.

Steel Plate: ASTM A36/A36M.

E.

Hollow Structural Sections: ASTM A500/A500M, Grade B.

F.

Steel Pipe: ASTM A53/A53M, Grade B Schedule 40.
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G.

Bolts: ASTM A307; Grade A or B.
1.

H.

Nuts: ASTM A563 heavy hex type.
1.

I.

Finish: Hot dipped galvanized.

Finish: Hot dipped galvanized.

Washers: ASTM F436; Type 1.
1.

Finish: Hot dipped galvanized.

J.

Welding Materials: AWS D1.1; type required for materials being welded.

K.

Shop Primer: SSPC Paint 15, Type 1, red oxide.

L.

Touch-Up Primer: Match shop primer.

M.

Touch-Up Primer for Galvanized Surfaces: SSPC Paint 20 Type I Inorganic.

2.02.

MATERIALS - STAINLESS STEEL

A.

Bars and Shapes: ASTM A276; Type 304.

B.

Tubing: ASTM A269; Type 304.

C.

Pipe: ASTM A312/A312M, welded; Type 304.

D.

Plate, Sheet and Strip: ASTM A240/A240M OR ASTM A666; Type 304.

E.

Bolts, Nuts, and Washers: ASTM A354.

F.

Welding Materials: AWS D1.6; type required for materials being welded.

2.03.
A.

B.
2.04.

ANCHOR BOLTS
Anchor Rods: ASTM A307; Grade A.
1.

Shape: Hooked.

2.

Furnish with nut and washer; unfinished.

Stainless Steel Anchor Rods: ASTM F593, Type 316, 65 ksi min. yield
FABRICATION

A.

Fit and shop assemble items in largest practical sections, for delivery to site.

B.

Fabricate items with joints tightly fitted and secured.

C.

Grind exposed joints flush and smooth with adjacent finish surface. Make exposed joints butt
tight, flush, and hairline. Ease exposed edges to small uniform radius.

D.

Exposed Mechanical Fastenings: Flush countersunk screws or bolts; unobtrusively located;
consistent with design of component, except where specifically noted otherwise.

Miscellaneous Metals
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E.

2.05.

Supply components required for anchorage of fabrications. Fabricate anchors and related
components of same material and finish as fabrication, except where specifically noted
otherwise.
FACTORY APPLIED FINISHES - STEEL

A.

Clean surfaces of rust, scale, grease, and foreign matter prior to finishing.

B.

Do not prime surfaces in direct contact with concrete or where field welding is required.

C.

Prime paint items with two coats except where galvanizing is specified.

D.

Galvanizing: ASTM A123/A123M; hot dip galvanize after fabrication.

E.

Galvanizing for Fasteners, Connectors, and Anchors:

2.06.

1.

Hot-Dipped Galvanizing: ASTM A153/A153M.

2.

Mechanical Galvanizing: ASTM B695; Class 50 minimum.

FACTORY APPLIED FINISHES - STAINLESS STEEL

A.

Satin Polished Finish: Number 4, satin directional polish parallel with long dimension of
finished face.

B.

Mirror Polished Finish: Number 8, mirror polish with preliminary directional polish lines
removed.

PART 3
3.01.

EXECUTION
EXAMINATION

A.

Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

B.

Verify field conditions are acceptable and are ready to receive Work.

3.02.

INSTALLATION

A.

Install items plumb and level, accurately fitted, free from distortion or defects.

B.

Make provisions for erection stresses. Install temporary bracing to maintain alignment, until
permanent bracing and attachments are installed.

C.

Field weld components indicated on Drawings.

D.

Perform field welding in accordance with AWS D1.1.

E.

Obtain approval of Architect/Engineer prior to site cutting or making adjustments not
scheduled.

F.

After erection, touch up welds, abrasions, and damaged finishes with prime paint or
galvanizing repair paint to match shop finishes.
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SECTION 06 10 00
ROUGH CARPENTRY
PART 1

GENERAL

1.01 SUMMARY
A.

Section includes structural wall, and roof framing; wall and roof sheathing; preservative
treatment; and roof curbs and cants; blocking in wall and roof openings; wood furring and
grounds; electrical panel back boards, concealed wood blocking.

1.02 SUBMITTALS
A.

Shop Drawings: Indicate framing system, loads and cambers, bearing details, and framed
openings.

1.03 QUALITY ASSURANCE
A.

Perform Work in accordance with the following:
1.

Lumber Grading Agency: Certified by DOC PS 20.

2.

Wood Structural Panel Grading Agency: Certified by APA - The Engineered Wood
Association.

3.

Lumber: DOC PS 20.

4.

Wood Structural Panels: DOC PS 1 or DOC PS 2.

PART 2 - PRODUCTS
2.01 LUMBER MATERIALS
A.

Lumber Grading Rules: WCLIB

B.

Beam and Joist Framing: Douglas Fir-Larch (DF-L), #1 or better grade, 19 percent maximum
moisture content.

C.

Posts, Headers & Stiffeners (4x or less): Douglas Fir-Larch (DF-L), #1 grade, 19 percent
maximum moisture content.

D.

Studs: Douglas Fir-Larch (DF-L), #1 grade, 19 percent maximum moisture content.

E.

Engineered Wood Members (“Paralam, Verslam” etc.):
1.

F.

Boise Cascade Versalam 2.0E or approved equal/better.

Sill Plates and Wood exposed to earth and weather: Pressure treated.
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2.02 SHEATHING MATERIALS
A.

Plywood Roof Sheathing: 5/8 inch thick, Structural I plywood, Span Rating 32-16; Exterior
exposure. Minimum panel width 24 inches.

B.

Plywood Wall Sheathing: 1/2 inch thick, Structural I plywood; Exterior exposure (interior walls
may be exposure 1). Minimum panel width 24 inches.

2.03 ACCESSORIES
A.

Fasteners and Anchors: ASTM A153/A153M, hot dipped galvanized.

2.04 WOOD TREATMENT
A.

Wood Preservative (Pressure Treatment): AWPA U1, Commodity Specification A-Sawn
Products or F-Wood Composites using water-borne preservative.

B.

Moisture Content after Treatment: Redried Kiln dried (KDAT).
1.

Lumber: Maximum 19 percent.

2.

Structural Panels: Maximum 15 percent.

PART 3 - EXECUTION
3.01 FRAMING
A.

Set structural members level and plumb, in correct position.

B.

Fasten framing in accordance with chapter 23 of the 2019 CBC.

C.

Place horizontal members crown side up.

D.

Place full width continuous termite shield and sill flashing on foundations.

E.

Place sill gasket directly on sill flashing.

F.

Frame double joist headers at floor and ceiling openings. Frame rigidly into joists. Frame
double joists under wall studding.

G.

Bridge joists framing in excess of 8 feet span at mid-span members. Fit solid blocking
bridging at ends of members.

H.

Curb roof openings except where curbs are provided. Construct curb members of single
pieces for each side.

3.02 SHEATHING
A.

Fasten sheathing per plans and in accordance with chapter 23 of the 2019 CBC.

B.

Secure wall sheathing with ends staggered, over firm bearing.

C.

Use sheathing clips between sheets between roof framing members. Install solid edge
blocking between sheets.

Rough Carpentry
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D.

Install telephone and electrical panel back boards with plywood sheathing material where
required. Size back board by 12 inches beyond size of electrical panel.

3.03 SITE APPLIED WOOD TREATMENT
A.

Treat site-sawn cuts. Apply preservative to site-sawn cuts in accordance with AWPA M4.

B.

Brush apply two coats of preservative treatment on untreated wood in contact with
cementitious materials, roofing and related metal flashings.

C.

Allow preservative to cure prior to erecting members.
END OF SECTION
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SECTION 06 17 53
SHOP-FABRICATED WOOD TRUSSES
PART 1
1.01
A.

GENERAL
SUMMARY
Section Includes:
1.

Shop-fabricated wood trusses for:
a.
b.

2.
1.02

Roof framing.
Bridging, bracing, and anchorage.

Preservative treatment of wood.

SUBMITTALS

A.

Product Data: Submit truss plate connections, bearing plates, anchor connections, wind uplift
connections, bridging and bracing, and out of plane wind and seismic connections.

B.

Shop Drawings: Indicate truss sizes, dimensions, spacing of trusses, associated
components, uplift connectors, web and chord sizes, plate sizes, fastener descriptions and
spacing, loads and truss cambers, and framed openings.

C.

Design Calculations: Indicate design loads, truss reactions, and member forces, deflections,
and stresses.

D.

Manufacturer's/Fabricator's Certificate: Certify that products meet or exceed specified
requirements.

E.

Delegated Design Submittals: Submit signed and sealed Shop Drawings with design
calculations for sizes, dimensions, spacing of trusses, associated components, uplift
connectors, web and chord sizes, plate sizes, fastener descriptions and spacing design
loads, truss cambers, and framed openings.

F.

Source Quality-Control Submittals: Indicate results of shop tests and inspections.

G.

Qualifications Statements:

1.03
A.

1.

Submit qualifications for manufacturer/fabricator, erector, and licensed professional.

2.

Submit manufacturer's/fabricator's approval of erector.

QUALITY ASSURANCE
Perform Work as follows:
1.

Lumber Grading: Certified by DOC PS 20.

2.

Plywood Grading Agency: Certified by APA.
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3.

Lumber: Comply with DOC PS 20.

4.

Wood Structural Panels: DOC PS 1 or DOC PS 2.

B.

Truss Design, Fabrication, and Installation: Comply with TPI BSCI, TPI DSB, and TPI 1.

C.

Apply label from agency approved by authority having jurisdiction to identify each
preservative-treated material.

D.

Perform Work according to 2019 California Building Code standards.

E.

Manufacturer/Fabricator: Company specializing in manufacturing products specified in this
Section with three years' experience.

F.

Erector: Company specializing in performing Work of this Section with minimum three years'
experience and approved by the manufacturer/fabricator.

G.

Licensed Professional: Professional engineer experienced in design of specified Work and
licensed in the State of California (Civil or Structural Engineer).

1.04
A.

1.05
A.

PART 2
2.01

DELIVERY, STORAGE, AND HANDLING
Storage:
1.

Do not lay trusses flat.

2.

Store truss depth in vertical position resting on intermittent bearing pads.

EXISTING CONDITIONS
Field Measurements:
1.

Verify field measurements prior to fabrication.

2.

Indicate field measurements on Shop Drawings.

PRODUCTS
PERFORMANCE AND DESIGN CRITERIA

A.

Design Roof Loads: Roof Live Load 20 psf. Roof Deal Load 15 psf typical. Ground Snow
Load 50psf. Additional ceiling load of 3 psf at all locations. Deflection limited to 1/240.

B.

Wind Loading: See plan sections and schedule.

2.02
A.

SUSTAINABILITY CHARACTERISTICS
Materials and Resources Characteristics:
1.

B.

Certified Wood Materials: Furnish wood materials certified according to FSC
guidelines.

Indoor Environmental Quality Characteristics:

Shop-Fabricated Wood Trusses
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1.
C.

Indoor Environmental Quality Characteristics:
1.

2.03

Composite Wood Products: Maximum VOC content according to product and testing
requirements of CA/DHS/EHLB/R-174.

Composite Wood Products: Contain no added urea formaldehyde resins.

MATERIALS

A.

Lumber Grading Rules: Comply with WCLIB.

B.

Wood Members:

C.

D.

1.

Single top and bottom chord.

2.

Douglas Fir-Larch #1

3.

Moisture Content: Maximum 19%

Plywood Plate:
1.

Comply with APA/EWA Plywood Design Specification.

2.

Material: Structural I

Steel Plate Connectors:
1.

E.
2.04

Comply with TPI 1, Section 6, galvanized.

Truss Bridging: As required by truss designer/manufacturer.
FABRICATION

A.

Fabricate trusses to achieve specified structural requirements.

B.

Fabricate bottom and top chord extensions as indicated.

C.

Frame special sized openings in web framing as indicated.

2.05

ACCESSORIES

A.

Wood blocking, plating, support members and framing for openings as specified in section 06
10 00 Rough Carpentry.

B.

Fasteners and Anchors:
1.

Material:
a.
b.

2.

Specifications

Exterior, High Humidity and Treated Wood Locations: ASTM A153 hot
dipped galvanized steel.
Elsewhere: Unfinished steel.

Nails and Staples: Comply with ASTM F1667.
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2.06

SOURCE QUALITY CONTROL

A.

Inspection: Inspect Work performed at manufacturer's/fabricator's facility to verify
conformance to Contract Documents.

B.

Certificate of Compliance:

PART 3
3.01
A.
3.02
A.
3.03

1.

If manufacturer/fabricator is approved by authorities having jurisdiction, submit
certificate of compliance indicating Work performed at manufacturer's/fabricator's
facility conforms to Contract Documents.

2.

Specified shop tests are not required for Work performed by approved
manufacturer/fabricator.

EXECUTION
EXAMINATION
Verify that supports and openings are ready to receive trusses.
PREPARATION
Coordinate placement of bearing support items.
ERECTION

A.

Make provisions for erection loads and sufficient temporary bracing to maintain plumb and
aligned structure until completion of erection and installation of permanent bracing.

B.

Do not field cut or alter structural members without approval of Architect/Engineer.

C.

Frame openings between trusses with lumber as specified in section 06 10 00 Rough
Carpentry.

3.04
A.

TOLERANCES
Maximum Variation from Indicated Position:
1.

Framing Members: 1 inch.
END OF SECTION
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SECTION 07 61 03
MANUFACTURED SHEET METAL ROOFING
PART 1

GENERAL

1.01 SUMMARY
A.

Section Includes:
1.

Architectural standing seam metal roofing.

2.

Metal soffit panels.

3.

Underlayment.

4.

Metal facias, flashings, and trim.

5.

Metal gutters and downspouts.

1.02 REFERENCES
A.

B.

C.

American Architectural Manufacturers Association:
1.

AAMA 2603 - Voluntary Specification, Performance Requirements and Test
Procedures for Pigmented Organic Coatings on Aluminum Extrusions and
Panels.

2.

AAMA 2604 - Voluntary specification, Performance Requirements and Test
Procedures for High Performance Organic Coatings on Aluminum Extrusions and
Panels.

3.

AAMA 2605 - Voluntary Specification, Performance Requirements and Test
Procedures for Superior Performing Organic Coatings on Aluminum Extrusions
and Panels.

American Iron and Steel Institute:
1.

AISI General - Standard for Cold-Formed Steel Framing - General Provisions.

2.

AISI Header - Standard for Cold-Formed Steel Framing - Header Design.

3.

AISI NASPEC - North American Specification for Design of Cold-Formed Steel
Structural Members.

American Society of Civil Engineers:
1.

D.

ASCE 7 - Minimum Design Loads for Buildings and Other Structures.

ASTM International:
1.

Specifications

ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.

07 61 03-1

Manufactured Sheet Metal Roofing

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

E.

2.

ASTM A755/A755M - Standard Specification for Steel Sheet, Metallic Coated by
the Hot-Dip Process and Prepainted by the Coil-Coating Process for Exterior
Exposed Building Products.

3.

ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet
and Plate.

4.

ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy
Sheet and Plate (Metric).

5.

ASTM C1371[-2004a] - Standard Test Method for Determination of Emittance of
Materials Near Room Temperature Using Portable Emissometers.

6.

ASTM C1549[-2004] - Standard Test Method for Determination of Solar
Reflectance Near Ambient Temperature Using a Portable Solar Reflectometer.

7.

ASTM D226 - Standard Specification for Asphalt-Saturated Organic Felt Used in
Roofing and Waterproofing.

8.

ASTM D1970 - Standard Specification for Self-Adhering Polymer Modified
Bituminous Sheet Materials Used as Steep Roofing Underlayment for Ice Dam
Protection.

9.

ASTM D2178 - Standard Specification for Asphalt Glass Felt Used in Roofing
and Waterproofing.

10.

ASTM D4397 - Standard Specification for Polyethylene Sheeting for
Construction, Industrial, and Agricultural Applications.

11.

ASTM D4586 - Standard Specification for Asphalt Roof Cement, Asbestos-Free.

12.

ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage
through Exterior Windows, Curtain Walls, and Doors under Specified Pressure
Differences across the Specimen.

13.

ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows,
Curtain Walls, and Doors by Uniform Static Air Pressure Difference.

14.

ASTM E408[-1971(1996)e1] - Standard Test Methods for Total Normal Emittance
of Surfaces Using Inspection-Meter Techniques.

15.

ASTM E903[-1996] - Standard Test Method for Solar Absorptance, Reflectance,
and Transmittance of Materials Using Integrating Spheres.

16.

ASTM E1918[-1997] - Standard Test Method for Measuring Solar Reflectance of
Horizontal and Low-Sloped Surfaces in the Field.

17.

ASTM E1980[-2001] - Standard Practice for Calculating Solar Reflectance Index
of Horizontal and Low-Sloped Opaque Surfaces.

Federal Specification Unit:
1.

F.

FS TT-C-494 - Coating Compound, Bituminous, Solvent Type, Acid Resistant.

National Roofing Contractors Association:

Manufactured Sheet Metal Roofing
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1.
G.

Sheet Metal and Air Conditioning Contractors:
1.

H.

SMACNA - Architectural Sheet Metal Manual.

Underwriters Laboratories Inc.:
1.

I.

NRCA - The NRCA Roofing and Waterproofing Manual.

UL 580 - Tests for Uplift Resistance of Roof Assemblies.

U.S. Environmental Protection Agency:
1.

ENERGY STAR - ENERGY STAR Voluntary Labeling Program.

1.03 DESIGN REQUIREMENTS
A.

Wind Uplift Resistance: UL 580; Class 90.

B.

Seismic Loads: Design and size components to withstand seismic loads and sway
displacement as calculated in accordance with 2013 California Building Code (CBC).

C.

Air Infiltration: Limit air leakage through roof assembly to 0.03 cfm/sq ft of wall area,
measured at reference differential pressure across assembly of 1.57] psf when tested in
accordance with ASTM E283.

D.

Water Leakage: None, when measured in accordance with ASTM E331 with test pressure of
6.24 psf.

E.

Gutter and Downspout Components: Conform to 2013 California Building Code (CBC) for
size and method of rain water discharge.

F.

Exterior Components: Accommodate the following without damage to system, components or
deterioration of seals.
1.

Movement within system.

2.

Movement between system and perimeter framing components.

3.

Dynamic loading and release of loads.

4.

Deflection of structural support framing.

5.

Expansion and contraction from temperature range of 170 degrees F over 12
hour period.

1.04 SUBMITTALS
A.

Section 01 33 00 - Submittal Procedures: Submittal procedures.

B.

Shop Drawings:
1.

Specifications

Indicate metal roofing and soffit panel profiles, jointing patterns, jointing details,
fastening methods, flashings, terminations, and installation details.
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C.

D.

Product Data:
1.

Submit data on metal types, finishes, and characteristics.

2.

Submit color charts for finish selection.

Samples:
1.

Submit two samples illustrating metal finish color.

E.

Manufacturer's Installation Instructions: Submit instructions including special procedures for
roofing penetrations, flashings, and perimeter conditions requiring special attention.

F.

Manufacturer's Certificate: Certify Products meet or exceed specified requirements.

1.05 SUSTAINABLE DESIGN SUBMITTALS
A.

Manufacturer's Certificate: Certify products meet or exceed specified sustainable design
requirements.
1.

Sustainable Sites Certificates:
a.
Certify roofing materials solar reflectance index.

1.06 QUALITY ASSURANCE
A.

Perform Work in accordance with SMACNA Architectural Sheet Metal Manual and The NRCA
Roofing and Waterproofing Manual.

B.

Perform Work in accordance with 2013 California Building Code (CBC).

1.07 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 approved by manufacturer.

1.08 DELIVERY, STORAGE, AND HANDLING
A.

Stack material to prevent twisting, bending, and abrasion, and to provide ventilation. Slope
metal sheets to ensure drainage.

B.

Prevent contact with materials causing discoloration or staining.

1.09 FIELD MEASUREMENTS
A.

Verify field measurements prior to fabrication.

1.10 WARRANTY
A.

Furnish 20 year manufacturer warranty for metal finish against fading, chipping, chalking, and
blistering.

Manufactured Sheet Metal Roofing
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PART 2 PRODUCTS
2.01 MANUFACTURED SHEET METAL ROOFING
A.

B.

C.

Architectural Standing Seam Metal Roofing: Factory formed metal roofing panel system with
concealed fasteners.
1.

Panel Materials: Pre-finished aluminum sheet 0.032 inch base metal thickness.

2.

Panel Width: Nominal 12, 16, or 18 inches, to match AT Building roof style.

3.

Panel Profile: Flat.

4.

Seam Type: Sanding seam snap interlocked.

5.

Seam Height: 1-1/2.

6.

Color: As selected by Owner.

Roof Surface: Minimum solar reflectance index (SRI) 29 for 75 percent of roof area,
calculated in accordance with ASTM E1980.
1.

Reflectance: Measured in accordance with ASTM E903, ASTM E1918, or ASTM
C1549.

2.

Emittance: Measured in accordance with ASTM E408 or ASTM C1371.

Metal Soffit Panels: Factory formed metal soffit panel system with concealed fasteners.
1.

Panel Materials: Pre-finished aluminum sheet 0.032 inch base metal thickness.

2.

Panel Width: Nominal 12 inches.

3.

Panel Profile: Ribbed solid.

4.

Panel Joint: Interlocked.

5.

Color: To match roof color.

2.02 SHEET METAL MATERIALS
A.

Pre-Finished Aluminum Sheet: Coil coated.
1.

Base Metal: ASTM B209, alloy and temper as required for application and finish.

2.

Exposed Finish: AAMA 2605; minimum two coat fluoropolymer coating with
minimum 70 percent polyvinylidene fluoride resin.

2.03 ACCESSORIES
A.

Fasteners: Stainless steel, Type recommended by roofing manufacturer.

B.

Underlayment: ASTM D226; Type II, No. 30 unperforated asphalt felt.

Specifications
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C.

Slip Sheet: Rosin sized building paper.

D.

Protective Backing Paint: Type recommended by roofing manufacturer.

E.

Sealant: Type recommended by roofing manufacturer.

F.

Plastic Cement: ASTM D4586, Type I.

G.

Gutters and Downspouts: See drawings.

2.04 FABRICATION
A.

Form sections shapes, accurate in size, square, and free from distortion or defects.

B.

Fabricate facia, trim, flashing, and other metal components from same material as metal roof
panels. Provide exposed metal surfaces with same finish as exposed face of metal roof
panels.

C.

Fabricate cleats of same material as sheet, to interlock with sheet.

D.

Fabricate starter strips of same material as sheet, continuous, to interlock with sheet.

E.

Form pieces in single length sheets.

F.

Hem exposed edges on underside 1/2 inch; miter and seam corners.

G.

At moving joints, use sealed lapped, bayonet-type or interlocking hooked seams.

H.

Fabricate corners from one piece with minimum 18 inch long legs; seam for rigidity, seal with
sealant.

I.

Fabricate vertical faces with bottom edge formed outward 1/4 inch and hemmed to form drip.

J.

Fabricate gutters to rectangular profile.

K.

Fabricate downspouts to profile and size indicated.

L.

Fabricate accessories in profile and size to suit gutters and downspouts.
1.

Anchorage Devices: Type recommended by fabricator.

2.

Gutter Supports: Straps

3.

Downspout Supports: Straps.

PART 3 EXECUTION
3.01 EXAMINATION
A.

Metal Deck Substrate:
1.

Inspect roof deck to verify deck is clean and smooth, free of depressions, waves,
or projections, and properly sloped to eaves.

Manufactured Sheet Metal Roofing
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2.

Verify deck is dry. Verify substrate joints are solidly supported and fastened.

B.

Verify roof openings, curbs, pipes, sleeves, ducts, or vents through roof are solidly set.

C.

Verify roofing termination and base flashings are in place, sealed, and secure.

3.02 PREPARATION
A.

Metal Deck Substrate:
1.

B.

Broom clean deck surfaces under eave protection and underlayment.

Back paint concealed metal surfaces and surfaces in contact with dissimilar metals with
protective backing paint to minimum dry film thickness of 15 mil.

3.03 INSTALLATION - UNDERLAYMENT
A.

B.

Apply underlayment over entire roof area in single layer fastened to substrate.
1.

Install underlayment laid perpendicular to slope.

2.

Weather lap edges 2 inches and nail in place.

3.

Stagger end joints minimum 24 inches.

Apply slip sheet in one layer, laid loose.

3.04 INSTALLATION - STANDING SEAM METAL ROOFING
A.

Conform to SMACNA and NRCA details

B.

Terminate roofing panels with sheet metal trim and flashing for watertight installation. Close
and conceal openings between roofing panels, panel seams, and roof substrate.

C.

Seal metal joints watertight.

3.05 INSTALLATION - SOFFIT PANELS
A.

Install perimeter trim, level and aligned with facia.

B.

Install soffit panels to form flat, flush surface.

C.

Fit soffit panels in single length between perimeter trim.

D.

Adjust panels for uniform joints.

3.06 INSTALLATION - FLASHING
A.

Conform to SMACNA and NRCA details.

B.

Place eave edge and gable edge metal flashings tight to fascia. Weather lap joints 2 inches
and seal with plastic cement. Secure flange to substrate.

C.

Secure flashings in place using concealed fasteners.
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D.

Secure flashing exposed edges with continuous cleats maximum 24 inches on center.

E.

Apply plastic cement compound between metal flashings and felt flashings.

F.

Fit flashings tight in place. Make corners square, surfaces true and straight in planes, and
lines accurate to profiles.

G.

Seal metal joints watertight.

3.07 INSTALLATION - GUTTERS AND DOWNSPOUTS
A.

Conform to SMACNA and NRCA details.

B.

Secure gutters and downspouts in place using concealed fasteners.

C.

Slope gutters minimum 1/4 inch per foot.

D.

Seal gutters watertight. Seal joint of gutter to drain.

3.08 PROTECTION OF INSTALLED CONSTRUCTION
A.

Do not permit traffic over unprotected roof surface.
END OF SECTION
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SECTION 08 11 16
ALUMINUM FLUSH DOORS AND FRAMES
PART 1 GENERAL
1.1

1.2

SUMMARY
A.

Section includes aluminum flush doors and aluminum door frames.

B.

Related Sections:
1. Section 08 71 00 - Door Hardware: Mortised hardware reinforcement requirements
affecting framing members; hardware items other than specified in this section.

REFERENCES
A.

Aluminum Association:
1. AA ADM 1 - Aluminum Design Manual.

B.

American Architectural Manufacturers Association/Window & Door Manufacturers Association:
1. AAMA/WDMA 101/I.S.2 - Specification for Windows, Doors and Unit Skylights.
2. AAMA 502 - Voluntary Specification for Field Testing of Windows and Sliding Glass
Doors.
3. AAMA 503 - Voluntary Specification for Field Testing of Metal Storefronts. Curtain Wall
and Sloped Glazing Systems.
4. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum.
5. AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation
Resistance of Windows, Doors and Glazed Wall Sections.
6. AAMA 2603 - Voluntary Specification, Performance Requirements and Test Procedures
for Pigmented Organic Coatings on Aluminum Extrusions and Panels.
7. AAMA 2604 - Voluntary specification, Performance Requirements and Test Procedures
for High Performance Organic Coatings on Aluminum Extrusions and Panels.
8. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures
for Superior Performing Organic Coatings on Aluminum Extrusions and Panels.
9. AAMA CW-10 - Care and Handling of Architectural Aluminum from Shop to Site.
10. AAMA MCWM-1 - Metal Curtain Wall Manual.
11. AAMA SFM-1 - Aluminum Store Front and Entrance Manual.

C.

American Society of Civil Engineers:
1. ASCE 7 - Minimum Design Loads for Buildings and Other Structures.

D.

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 A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized)
or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process.
4. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate.
5. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate (Metric).
6. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes.

Specifications

08 11 16 - 1

Aluminum Flush Doors and Frames

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

7.
8.
9.
10.
11.
12.
13.
14.
15.

1.3

1.4

ASTM B221M - Standard Specification for Aluminum and Aluminum-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes (Metric).
ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building
Materials.
ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through
Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen.
ASTM E330 - Standard Test Method for Structural Performance of Exterior Windows,
Curtain Walls, and Doors by Uniform Static Air Pressure Difference.
ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows, Curtain
Walls, and Doors by Uniform Static Air Pressure Difference.
ASTM E547 - Standard Test Method for Water Penetration of Exterior Windows,
Skylights, Doors, and Curtain Walls by Cyclic Static Air Pressure Differential.
ASTM E1105 - Standard Test Method for Field Determination of Water Penetration of
Installed Exterior Windows, Curtain Walls, and Doors by Uniform or Cyclic Static Air
Pressure Difference.
ASTM E1886 - Standard Test Method for Performance of Exterior Windows, Curtain
Walls, Doors, and Impact Protective Systems Impacted by Missile(s) and Exposed to
Cyclic Pressure Differentials.
ASTM E1996 - Standard Specification for Performance of Exterior Windows, Curtain
Walls, Doors and Impact Protective Systems Impacted by Windborne Debris in
Hurricanes.

E.

California Department of Health Services:
1. CA/DHS/EHLB/R-174 - Standard Practice for the Testing of Volatile Organic Emissions
from Various Sources Using Small-Scale Environmental Chambers, including 2004
Addenda.

F.

Green Seal:
1. GC-03-2nd Edition, January 7, 1997 - Anti-Corrosive Paints.

G.

National Fenestration Rating Council Incorporated:
1. NFRC 100 - Procedures for Determining Fenestration Product U-Factors.

H.

SSPC: The Society for Protective Coatings:
1. SSPC Paint 20 - Zinc-Rich Primers (Type I - Inorganic and Type II - Organic).
2. SSPC Paint 25 - Red Iron Oxide, Zinc Oxide, Raw Linseed Oil, and Alkyd Primer.

SYSTEM DESCRIPTION
A.

Aluminum-framed entrance includes tubular aluminum sections with supplementary internal
support framing, shop fabricated, factory finished, insulated metal panel infill, related flashings,
anchorage and attachment devices.

B.

System Assembly: Shop unitized assembly.

PERFORMANCE REQUIREMENTS
A.

System: All aluminum flush doors and aluminum door frames shall comply with the 2019
California Building Code (CBC) Section 708A.3.1.

B.

System Design: Design and size components to withstand dead and live loads caused by
positive and negative wind pressure acting normal to plane of wall, including building corners.
1. As calculated in accordance with applicable code, as tested in accordance with ASTM
E330.
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1.5

1.6

C.

System Assembly: Accommodate without damage to components or deterioration of seals,
movement within system, movement between system and peripheral construction, dynamic
loading and release of loads, deflection of structural support framing.

D.

Water Leakage: None, when measured in accordance with ASTM E547 with test pressure
difference of 20 percent of design pressure, with minimum differential of 2.86 lbf/sq ft and
maximum of 12.00 lbf/sq ft.

E.

Thermal and Solar Heat Transmittance of Assembly (U Value and SHGC): Comply with ICC
IEEC for climate zone in which project is located.

F.

Expansion / Contraction: Provide for expansion and contraction within system components
caused by cycling temperature range of 170 degrees F over 12 hour period without causing
detrimental effect to system components and anchorage.

G.

System Internal Drainage: Drain water entering joints, condensation occurring in glazing
channels, or migrating moisture occurring within system, to exterior by weep drainage
network.

SUBMITTALS
A.

Section 01 33 00 - Submittal Procedures: Submittal procedures.

B.

Shop Drawings: Indicate system dimensions, framed opening requirements and tolerances,
affected related Work and expansion and contraction joint location and details.

C.

Product Data: Submit component dimensions, describe components within assembly,
anchorage and fasteners, infill, and internal drainage details.

D.

Manufacturer's Certificate: Certify products meet or exceed specified requirements.

QUALITY ASSURANCE
A.

1.7

QUALIFICATIONS
A.

1.8

Manufacturer and Installer: Company specializing in manufacturing aluminum systems with
minimum three years’ experience.

DELIVERY, STORAGE, AND PROTECTION
A.

1.9

Surface Burning Characteristics:
1. Insulation: Maximum 75/450 flame spread/smoke developed index when tested in
accordance with ASTM E84.

Protect finished aluminum surfaces with wrapping. Do not use adhesive papers or sprayed
coatings which bond when exposed to sunlight or weather.

ENVIRONMENTAL REQUIREMENTS
A.

Do not install sealants when ambient temperature is less than 40 degrees F during and 48
hours after installation.
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PART 2 PRODUCTS
2.1

2.2

2.3

MANUFACTURERS
A.

Cline Aluminum Door, Inc., 800-648-6736, www.clinedoors.com, Model: Series 100BE.

B.

Substitutions permitted.

COMPONENTS
A.

Extruded Aluminum: ASTM B221 (ASTM B221M); 6063 alloy, T5 temper typical, 6061 alloy,
T6 temper for extruded structural members.

B.

Sheet Aluminum: ASTM B209 (ASTM B209M), 5005 alloy, H14 or H34 temper.

C.

Sheet Steel: ASTM A653/A653M; galvanized to minimum G90 (Z275) coating class.

D.

Steel Sections: ASTM A36/A36M; shaped to suit mullion sections, galvanized.

E.

5-ply composite laminated construction:
1. Facing: One-piece 0.040-inch smooth 5005-H14 stretcher-leveled aluminum alloy.
2. Organic materials shall be used to form a marine grade honeycomb core with high
compression strength of 94.8 psi (ASTM C365), and internal aluminum hardware backup
tube.

F.

Flashings: Minimum 0.025 inch thick stainless steel.

G.

Vapor Retarder: Sheet EPDM.

H.

Air Barrier: Sheet steel, galvanized.

I.

Sealant and Backing Materials:
1. Sealant Used Within System (Not Used for Glazing): Manufacturer’s standard materials
to achieve weather, moisture, and air infiltration requirements.

J.

Fasteners: Stainless steel.

FABRICATION
A.

Fabricate components with minimum clearances and shim spacing around perimeter of
assembly yet enabling installation and dynamic movement of perimeter seal.

B.

Accurately fit and secure joints and corners. Make joints flush, hairline, and weatherproof.

C.

Prepare components to receive anchor devices. Fabricate anchors.

D.

Arrange fasteners and attachments to conceal from view.

E.

Prepare components with internal reinforcement for door hardware.

F.

Reinforce framing members for imposed loads.
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2.4

SHOP FINISHING
A.

Clear Anodized Aluminum Surfaces: AAMA 611, AA-M12C22A41 non-specular as fabricated
mechanical finish, medium matte chemical finish, and Architectural Class I 0.7 mils clear
anodized coating.

B.

Concealed Steel Items: Galvanized to ASTM A123/A123M; galvanize after fabrication.

C.

Apply bituminous paint to concealed aluminum and steel surfaces in contact with cementitious
or dissimilar metals.

D.

Shop Primer for Steel Components: SSPC Paint 25 red oxide.

E.

Touch-Up Primer for Galvanized Steel Surfaces: SSPC Paint 20 zinc rich.

F.

Extent of Finish:
1. Apply factory coating to surfaces exposed at completed assemblies.
2. Apply finish to surfaces cut during fabrication so no natural aluminum is visible in
completed assemblies, including joint edges.
3. Apply touch-up materials recommended by coating manufacturer for field application to
cut ends and minor damage to factory applied finish.

PART 3 EXECUTION
3.1

3.2

EXAMINATION
A.

Verify dimensions, tolerances, and method of attachment with other Work.

B.

Verify wall openings are ready to receive Work of this Section.

INSTALLATION
A.

Attach to structure to permit sufficient adjustment to accommodate construction tolerances
and other irregularities.

B.

Provide alignment attachments and shims to permanently fasten system to building structure.

C.

Align assembly plumb and level, free of warp or twist. Maintain assembly dimensional
tolerances.

D.

Coordinate attachment and seal of perimeter air and vapor retarder materials.

E.

Pack fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of
thermal barrier.

F.

Install integral flashings and integral joint sealers.

G.

Set thresholds in bed of mastic and secure.

H.

Install hardware using templates provided. Refer to Section 08 71 00 for installation
requirements.

I.

Coordinate installation of perimeter sealants.
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3.3

3.4

ERECTION TOLERANCES
A.

Maximum Variation from Plumb: 0.06 inches every 3 ft non-cumulative or 1/16 inches per 10
ft, whichever is less.

B.

Maximum Misalignment of Two Adjoining Members Abutting in Plane: 1/32 inch.

ADJUSTING
A.

3.5

3.6

Adjust operating hardware for smooth operation.

CLEANING
A.

Remove protective material from pre-finished aluminum surfaces.

B.

Wash down surfaces with solution of mild detergent in warm water, applied with soft, clean
wiping cloths. Take care to remove dirt from corners. Wipe surfaces clean.

C.

Remove excess sealant by method acceptable to sealant manufacturer.

PROTECTION OF INSTALLED CONSTRUCTION
A.

Protect finished Work from damage.
END OF SECTION
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SECTION 08 51 13
ALUMINUM WINDOWS
PART 1 GENERAL
1.1

1.2

SUMMARY
A.

Section Includes:
1.
Extruded aluminum windows.
2.
Factory glazing.
3.
Operating hardware.
4.
Insect screens.

B.

Related Requirements:
1.
Section 06 10 00 - Rough Carpentry: Wood framed openings.
2.
Section 07 90 00 - Joint Protection: Perimeter sealant and back-up materials.
3.
Section 08 32 13 - Sliding Aluminum-Framed Glass Doors.

REFERENCE STANDARDS
A.

Aluminum Association:
1.
AA DAF-45 - Designation System for Aluminum Finishes.

B.

American Architectural Manufacturers Association:
1.
AAMA 101 - Voluntary Performance Specification for Windows, Skylights and Glass
Doors.
2.
AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum.
3.
AAMA 1503 - Voluntary Test Method for Thermal Transmittance and Condensation
Resistance of Windows, Doors and Glazed Wall Sections.
4.
AAMA 2603 - Voluntary Specification, Performance Requirements and Test
Procedures for Pigmented Organic Coatings on Aluminum Extrusions and Panels.
5.
AAMA 2604 - Voluntary specification, Performance Requirements and Test
Procedures for High Performance Organic Coatings on Aluminum Extrusions and
Panels.
6.
AAMA 2605 - Voluntary Specification, Performance Requirements and Test
Procedures for Superior Performing Organic Coatings on Aluminum Extrusions and
Panels.
7.
AAMA MCWM-1 - Metal Curtain Wall manual.

C.

American Society of Civil Engineers:
1.
ASCE 7 - Minimum Design Loads for Buildings and Other Structures.

D.

ASTM International:
1.
ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products.
2.
ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and
Plate.
3.
ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy Extruded
Bars, Rods, Wire, Profiles, and Tubes.
4.
ASTM D3656 - Standard Specification for Insect Screening and Louver Cloth Woven
from Vinyl-Coated Glass Yarns.
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5.
6.
7.
8.
9.
10.
11.
12.

1.3

ASTM E283 - Standard Test Method for Determining the Rate of Air Leakage Through
Exterior Windows, Curtain Walls, and Doors Under Specified Pressure Differences
Across the Specimen.
ASTM E330 - Standard Test Method for Structural Performance of Exterior Windows,
Curtain Walls, and Doors By Uniform Static Air Pressure Difference.
ASTM E331 - Standard Test Method for Water Penetration of Exterior Windows,
Curtain Walls, and Doors By Uniform Static Air Pressure Difference.
ASTM E547 - Standard Test Method for Water Penetration of Exterior Windows,
Skylights, Doors, and Curtain Walls by Cyclic Static Air Pressure Differential.
ASTM E1105 - Standard Test Method for Field Determination of Water Penetration of
Installed Exterior Windows, Curtain Walls, and Doors by Uniform or Cyclic Static Air
Pressure Difference.
ASTM E1886 - Standard Test Method for Performance of Exterior Windows, Curtain
Walls, Doors, and Impact Protective Systems Impacted by Missile(s) and Exposed to
Cyclic Pressure Differentials.
ASTM E1996 - Standard Specification for Performance of Exterior Windows, Curtain
Walls, Doors and Impact Protective Systems Impacted by Windborne Debris in
Hurricanes.
ASTM F588 - Standard Test Methods for Measuring the Forced Entry Resistance of
Window Assemblies, Excluding Glazing Impact.

E.

California Department of Health Services:
1.
CA/DHS/EHLB/R-174 - Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers,
including 2004 Addenda.

F.

Consumer Product Safety Commission:
1.
CPSC 16 CFR 1201; Safety Standard for Architectural Glazing.

G.

Glass Association of North America:
1.
GANA - Glazing Manual.

H.

Green Seal:
1.
GC-03-2nd Edition, January 7, 1997 - Anti-Corrosive Paints.

I.

National Fenestration Rating Council Incorporated:
1.
NFRC 100 - Procedures for Determining Fenestration Product U-Factors.

J.

SSPC: The Society for Protective Coatings:
1.
SSPC Paint 20 - Zinc-Rich Primers (Type I - Inorganic and Type II - Organic).
2.
SSPC Paint 25 - Red Iron Oxide, Zinc Oxide, Raw Linseed Oil, and Alkyd Primer.

SUBMITTALS
A.

Section 01 33 00 - Submittals: Requirements for submittals.

B.

Product Data: Submit component dimensions, anchorage and fasteners, glass, internal
drainage, and typical details.

C.

Shop Drawings: Indicate opening dimensions, framed opening tolerances, affected related
Work; and installation requirements.

D.

Manufacturer's Certificates: Certify Product performance ratings by independent third party
such as AAMA, CAWM, or NFRC as meeting or exceeding specified requirements.
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1.4

SUSTAINABLE DESIGN SUBMITTALS
A.

1.5

1.6

1.7

QUALITY ASSURANCE
A.

Perform Work in accordance with the following:
1.
Aluminum Windows: Fabricate and label window assemblies in accordance with
AAMA 101 for types of windows required.
2.
Insulated Glass: Fabricate insulated glass units in accordance with GANA (formerly
FGMA) Glazing Manual.
3.
Safety Glass: Conform to CPSC 16 CFR 1201 and applicable codes.

B.

Perform Work in accordance with 2019 California Building Code (CBC).

QUALIFICATIONS
A.

Manufacturer: Company specializing in manufacturing commercial aluminum windows with
minimum three years documented experience, and with service facilities within 500 miles of
Project.

B.

Installer: Company specializing in installation of commercial aluminum windows with
minimum three years documented experience.

DELIVERY, STORAGE, AND PROTECTION
A.

1.8

1.9

Manufacturer's Certificate: Certify products meet or exceed specified sustainable design
requirements.
1.
Materials Resources Certificates:
a. Certify recycled material content for recycled content products.
b. Certify source for regional materials and distance from Project site.
2.
Indoor Air Quality Certificates:
a. Certify volatile organic compound content for each interior adhesive and sealant and
related primer.

Protect factory finished aluminum surfaces with wrapping or strippable coating. Do not use
adhesive papers or sprayed coatings that bond when exposed to sunlight or weather.

AMBIENT CONDITIONS
A.

Do not install glazing materials when ambient temperature is less than 40 degrees F.

B.

Maintain this minimum temperature during and after installation of glazing materials.

WARRANTY
A.

Furnish ten year manufacturer’s warranty for insulated glass units from seal failure,
interpane dusting or misting, and replacement of same, including labor.

B.

Warranty: Include coverage for degradation of color finish.
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PART 2 PRODUCTS
2.1

2.2

2.3

ALUMINUM WINDOWS
A.

Product Description: Aluminum windows thermally broken with interior portion of frame
insulated from exterior portion; sash, glass and glazing, operating hardware, and insect
screen.

B.

Window Configuration: Conform with AAMA 101 Designations for windows required for
Project; DH-double hung.

C.

Performance / Design Criteria:
1.
Primary Performance Requirements: Aluminum windows to meet the minimum
performance criteria for AAMA 101 Designation CW30 Commercial or better.
2.
System: All exterior aluminum windows shall comply with the 2019 California Building
Code (CBC) Section 708A.2.1.1 or Section 708A.2.1.3.
3.
System Design: Design and size components to withstand dead loads and live loads
caused by positive and negative wind loads acting normal to plane of door as
calculated in accordance with applicable code in accordance with ASCE 7 and as
tested in accordance with ASTM E330.
4.
Wind Load Deflection: In accordance with AAMA 101 with full recovery of glazing
materials.
5.
Assembly: To accommodate, without damage to components or deterioration of seals,
movement between window and perimeter framing, deflection of lintel.
6.
Air and Vapor Seal: Maintain continuous air barrier and vapor retarder throughout
assembly.
7.
System Internal Drainage: Drain water entering joints, condensation occurring in
glazing channels, and migrating moisture occurring within system, to exterior by weep
drainage network.
8.
Air Infiltration: Limit air infiltration through assembly to 0.3 cfm/sf of wall area,
measured at reference differential pressure across assembly of 1.57 psf when tested
in accordance with ASTM E283.
9.
Thermal Performance:
a. Condensation Resistance Factor (CRF) Class of not less than C50 when measured
in accordance with AAMA 1503.
10. Water Leakage: None, when measured in accordance with ASTM E331 with test
pressure difference as defined by AAMA 101.
11. Forced Entry Resistance: Conform to ASTM F588 Type A, Grade 40.

SUSTAINABILITY CHARACTERISTICS
A.

Materials and Resources Characteristics:
1.
Recycled Content Materials: Furnish materials with maximum available recycled
content
2.
Regional Materials: If possible furnish materials extracted, processed, and
manufactured within 500 miles of Project site.

B.

Indoor Environmental Quality Characteristics:
1.
Interior Anti-Corrosive Paints: Maximum volatile organic compound content in
accordance with GC-03.

COMPONENTS
A.

Extruded Aluminum: ASTM B221; 6063 alloy, T5 temper.
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2.4

B.

Sheet Aluminum: ASTM B209; 5005 alloy, H15 or H34 temper.

C.

Steel Sections: Profiled to suit mullion sections.

D.

Insulating Glass: Sealed double pane units.
1.
Outer Pane: Low E float glass.
2.
Inner Pane: Clear float glass.
3.
Pane Thickness: Determined by size or wind and suction loads.
4.
Minimum Total Unit Thickness: 5/8 inch.
5.
Glazing Materials: Manufacturer’s standard.

E.

Hardware:
1.
Pulls: Manufacturer’s standard.
2.
Sash lock: Lever handle with cam lock.

F.

Sills: Aluminum; sloped for positive wash; fit under sash 1/2 inch beyond wall face; one
piece full width of opening.

G.

Stools: Aluminum; sloped for positive wash; fit under sash; one piece full width of opening.

H.

Operable Sash Weather Stripping: permanently resilient, profiled to effect weather seal.

I.

Insect Screen Frame: Rolled aluminum frame of rectangular sections; fit with adjustable
hardware; nominal size similar to operable glazed unit.

J.

Insect Screens: ASTM D3656, Class 2, 18 by 14 mesh, gray color.

FABRICATION
A.

Fabricate components with minimum clearances and shim spacing around perimeter of
assembly yet enabling installation and dynamic movement of perimeter seal.

B.

Accurately fit and secure joints and corners. Make joints flush, hairline, and weatherproof.

C.

Prepare components to receive anchor devices. Fabricate anchors.

D.

Arrange fasteners and attachments to ensure concealment from view.

E.

Prepare components with internal reinforcement for operating hardware.

F.

Permit internal drainage weep holes and channels to migrate moisture to exterior. Furnish
internal drainage of glazing spaces to exterior through weep holes.

G.

Assemble insect screen frame, miter and reinforce frame corners. Fit mesh taut into frame
and secure. Fit frame with four spring loaded steel pin retainers.

H.

Double weatherstrip operable units.

I.

Factory glaze window units. Install glass, to glazing method required to achieve performance
criteria.
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2.5

2.6

FINISHES
A.

Clear Anodized Aluminum Surfaces: AA-M12C22A41 non-specular as fabricated
mechanical finish, medium matte chemical finish, and Architectural Class I 0.7 mils (0.018
mm) clear anodized coating.

B.

Locks, Operators, and Exposed Hardware: Enameled to match window finish.

C.

Pull Handles: Anodized aluminum to match window finish.

D.

Apply coat of bituminous paint on concealed aluminum surfaces in contact with cementitious
or dissimilar materials.

E.

Touch-Up Primer for Galvanized Steel Surfaces: SSPC Paint 20 zinc rich.

F.

Galvanizing: ASTM A123/A123M; hot dip galvanize after fabrication; galvanize after
fabrication.

ACCESSORIES
A.

Fasteners and Anchors: Stainless steel.

B.

Bituminous Paint: Fibered asphaltic type.

C.

Limit Stops: Resilient rubber.

PART 3 EXECUTION
3.1

EXAMINATION
A.

3.2

Verify wall openings and adjoining air and vapor seal materials are ready to receive Work of
this section.

INSTALLATION
A.

Attach window frame and shims to perimeter opening to accommodate construction
tolerances and other irregularities.

B.

Align window plumb and level, free of warp or twist. Maintain dimensional tolerances and
alignment with adjacent Work.

C.

Install sill and sill end angles.

D.

Install thermal isolation where components penetrate or disrupt building insulation. Pack
fibrous insulation in shim spaces at perimeter of assembly to maintain continuity of thermal
barrier.

E.

Coordinate attachment and seal of perimeter air barrier and vapor retarder materials.

F.

Install operating hardware.
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3.3

TOLERANCES
A.

3.4

ADJUSTING
A.

3.5

Maximum Variation from Level or Plumb: 1/16 inches every 3 ft non-cumulative or 1/8 inches
per 10 ft, whichever is less.

Adjust hardware for smooth operation and secure weathertight closure.

CLEANING
A.

Remove protective material from factory finished aluminum surfaces.

B.

Wash surfaces by method recommended and acceptable to sealant and window
manufacturer; rinse and wipe surfaces clean.

C.

Remove excess sealant by moderate use of mineral spirits or other solvent acceptable to
sealant and window manufacturer.
END OF SECTION
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SECTION 08 71 00
DOOR HARDWARE
PART 1 GENERAL
1.1

1.2

SUMMARY
A.

Section includes hardware for steel doors.
1. Provide weather stripping and seals, and thresholds.

B.

Related Sections:
1. Section 06 10 00 - Rough Carpentry.
2. Section 08 12 14 - Standard Steel Frames: Silencers integral with steel frames.
3. Section 08 13 14 - Standard Steel Doors.

REFERENCES
A.

American National Standards Institute:
1. ANSI A156.1 - Butts and Hinges.
2. ANSI A156.2 - Bored and Preassembled Locks and Latches.
3. ANSI A156.3 - Exit Devices.
4. ANSI A156.4 - Door Controls - Closures.
5. ANSI A156.5 - Auxiliary Locks and Associated Products.
6. ANSI A156.6 - Architectural Door Trim.
7. ANSI A156.7 - Template Hinge Dimensions.
8. ANSI A156.8 - Door Controls - Overhead Holders.
9. ANSI A156.12 - Interconnected Locks and Latches.
10. ANSI A156.13 - Mortise Locks and Latches.
11. ANSI A156.14 - Sliding and Folding Door Hardware.
12. ANSI A156.15 - Closer Holder Release Devices.
13. ANSI A156.16 - Auxiliary Hardware.
14. ANSI A156.18 - Materials and Finishes
15. ANSI A156.19 - Power Assist and Low Energy Power Operated Doors.
16. ANSI A156.23 - Electromagnetic Locks.
17. ANSI A156.24 - Delayed Egress Locks.
18. ANSI A156 - Complete Set of 24 BHMA Standards (A156 Series) with Binder.

B.

Builders Hardware Manufacturers Association:
1. BHMA Directory of Certified Products.

C.

National Fire Protection Association:
1. NFPA 80 - Standard for Fire Doors, Fire Windows.
2. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies.

D.

Underwriters Laboratories Inc.:
1. UL 10B - Fire Tests of Door Assemblies.
2. UL 305 - Panic Hardware.
3. UL - Building Materials Directory.

E.

Intertek Testing Services (Warnock Hersey Listed):
1. WH - Certification Listings.
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1.3

1.4

1.5

1.6

1.7

SUBMITTALS
A.

Section 01 33 00 - Submittals: Submittal procedures.

B.

Shop Drawings:
1. Indicate locations and mounting heights of each type of hardware, schedules, catalog
cuts.
2. Submit manufacturer's parts lists, and templates.

C.

Manufacturer's Installation Instructions: Submit special procedures, and perimeter conditions
requiring special attention.

CLOSEOUT SUBMITTALS
A.

Project Record Documents: Record actual locations of installed cylinders and their master key
code.

B.

Operation and Maintenance Data: Submit data on operating hardware, lubrication
requirements, and inspection procedures related to preventative maintenance.

C.

Keys: Deliver with identifying tags to Owner by security shipment direct from hardware
supplier.

QUALITY ASSURANCE
A.

Perform Work in accordance with the following requirements:
1. ANSI A156 series.
2. UL 305.

B.

Perform Work in accordance with 2019 California Building Code (CBC) and County of
Mendocino Codes.

QUALIFICATIONS
A.

Manufacturer: Company specializing in manufacturing products specified in this section with
minimum five years documented experience.

B.

Hardware Supplier: Company specializing in supplying commercial door hardware approved
by primary hardware manufacturers.

C.

Hardware Supplier Personnel: Employ Architectural Hardware Consultant (AHC) to assist in
work of this section.

DELIVERY, STORAGE, AND HANDLING
A.

1.8

Package hardware items individually with necessary fasteners, instructions, and installation
templates, when necessary; label and identify each package with door opening code to match
hardware schedule.

COORDINATION
A.

Coordinate Work with other directly affected sections involving manufacture or fabrication of
internal reinforcement for door hardware and recessed items.
1. Provide templates or actual hardware as required to ensure proper preparation of doors
and frames.
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B.
1.9

Coordinate Owner's keying requirements during course of Work.

WARRANTY
A.

Furnish all individual manufacturers’ extended warranties as advertised.

1.10 MAINTENANCE MATERIALS
A.

Furnish special wrenches and tools applicable for each different and for each special
hardware component.

B.

Furnish maintenance tools and accessories supplied by hardware component manufacturer.

PART 2 PRODUCTS
2.1

DOOR HARDWARE
A.

Hinge Manufacturers:
1. Stanley Works.
2. Hager Hinge Co.
3. Or approved equal.

B.

Locksets, and Latch Sets Manufacturers:
1. Best Access Systems by Stanley Security Solutions.
2. Or approved equal.

C.

Exit Device Manufacturers:
1. Von Duprin, Inc.
2. Corbin/ Russwin.
3. Precision.
4. Sargent
5. Or approved equal.

D.

Closers Manufacturers:
1. LCN.
2. Norton.
3. Corbin/ Russwin.
4. Or approved equal.

E.

Door Bolts, Coordinators, Strikes, Stops, and Holders Manufacturers:
1. Ives.
2. Trimco.
3. Hagar.
4. Rockwood.
5. Dorma.
6. Or approved equal.

F.

Weatherstripping and Threshold Maunfacturers:
1. Pemko Manufacturing Co.
2. Reese Enterprises, Inc.
3. Zero Weatherstripping, Inc.
4. National Guard Products, Inc.
5. Or approved equal.
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2.2

COMPONENTS
A.

General Hardware Requirements: Where not specifically indicated, comply with applicable
ANSI A156 standard for type of hardware required. Furnish each type of hardware with
accessories as required for applications indicated and for complete, finished, operational
doors.
1. Templates: Furnish templates or physical hardware items to door and frame
manufacturers sufficiently in advance to avoid delay in Work.
2. Reinforcing Units: Furnished by door and frame manufacturers; coordinated by hardware
supplier or hardware manufacturer.
3. Fasteners: Furnish as recommended by hardware manufacturer and as required to
secure hardware.
a. Finish: Match hardware item being fastened.

B.

Hinges: ANSI A156.1, full mortise type complying with following general requirements unless
otherwise scheduled.
1. Widths: Sufficient to clear trim projection when door swings 180 degrees.
2. Number: Furnish minimum three hinges to 90 inches high, four hinges to 120 inches high
for each door leaf.
3. Size and Weight: 4-1/2 inch heavy weight typical for 1-3/4 inch doors.
4. Pins: Furnish nonferrous hinges with non-removable pins (NRP).
5. Tips: Flat button.

C.

Locksets: Furnish locksets compatible with specified cylinders. Typical 2-3/4 inch backset.
Furnish standard strikes with extended lips to protect trim from being marred by latch bolt
verify type of cutouts provided in metal frames.
1. Mortise Locksets: ANSI A156.13, Series 1000, Grade 1, Security Grade 1.
2. Match Well #7 lockset.

D.

Exit Devices: ANSI A156.3, Grade 1 concealed vertical rod type, with cross bar, unless
otherwise indicated. Furnish standard strikes with extended lips to protect trim from being
marred by latch bolt verify type of cutouts provided in metal frames, with dust-proof floor
strikes.
1. Types: Suitable for doors requiring exit devices and to match Well #7 devices.

E.

Cylinders: ANSI A156.5, Grade 1, 6 pin type interchangeable core type cylinders. Match Well
#7 cylinders.
1. Keying: Key to District’s existing keying system.

F.

Closers: ANSI A156.4 modern type with cover surface mounted closers; full rack and pinion
type with steel spring and non-freezing hydraulic fluid.
1. Adjustability: Furnish controls for regulating closing, latching, speeds, and back checking.
2. Arms: Type to suit individual condition; parallel-arm closers at reverse bevel doors and
where doors swing full 180 degrees, design with hold open points.
3. Location: Mount closers on inside of exterior doors.
4. Operating Pressure: Maximum operating pressure as follows.
a. Interior Doors: Maximum 5 pounds.
b. Exterior Doors: Maximum 8.5 pound.
5. Provide manufacturer’s standard 10 year warranty.

G.

Door Controls and Overhead Holders: Furnish with accessories as required for complete
operational installation.
1. ANSI A156.8, Grade 1.

H.

Bolts, Thresholds, and Trim: Furnish as indicated in Schedule, with accessories as required
for complete operational door installations.
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1.
2.
3.
4.
2.3

2.4

Bolts: ANSI A156.16 Grade 1 top and bottom flush bolts, with dust-proof floor strike,
unless otherwise indicated.
Weatherstripping: Furnish continuous weatherstripping at top and sides of exterior doors.
Thresholds: Maximum 1/2 inch height.
Wall Stops: ANSI A156.1, Grade 1.

ACCESSORIES
A.

Lock Trim: Furnish levers with escutcheon plate to match plate at Well #7.

B.

Through Bolts: Do not permit through bolts and grommet nuts on door faces in occupied areas
unless no alternative is possible.

FINISHING
A.

Finishes: ANSI A156.18; furnish following finishes except where otherwise indicated in
Schedule at end of section.
1. Hinges:
a. BHMA 630, satin finish.
2. Typical Exterior Door Hardware:
a. BHMA 630, satin finished stainless steel.
3. Closers: Finish appearance to match door hardware on same face of door.
a. BHMA 628, satin aluminum, clear anodized.
4. Thresholds: Finish appearance to match door hardware on exterior face of door.
a. BHMA 630, satin finished stainless steel.
5. Other Items: Furnish manufacturer’s standard finishes to match similar hardware types
on same door, and maintain acceptable finish considering anticipated use and BHMA
category of finish.

PART 3 EXECUTION
3.1

EXAMINATION
A.

3.2

Verify doors and frames are ready to receive door hardware and dimensions are as indicated
on shop drawings and instructed by manufacturer.

INSTALLATION
A.

Coordinate mounting heights with door and frame manufacturers. Use templates provided by
hardware item manufacturer.

B.

Mounting Heights From Finished Floor to Center Line of Hardware Item: Comply with
manufacturer recommendations and applicable codes where not otherwise indicated.
1. Locksets: 38 inch.
2. Dead Locks: 48 inch.
3. Cross Bar Type Exit Devices: 38 inch.
4. Top Hinge: Jamb manufacturer’s standard, but not greater than 10 inches from head of
frame to center line of hinge.
5. Bottom Hinge: Jamb manufacturer’s standard, but not greater than 12-1/2 inches from
floor to center line of hinge.
6. Intermediate Hinges: Equally spaced between top and bottom hinges and from each
other.
7. Hinge Mortise on Door Leaf: 1/4 inch. to 5/16 inch from stop side of door.
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3.3

FIELD QUALITY CONTROL

3.4

ADJUSTING
A.

3.5

PROTECTION OF INSTALLED CONSTRUCTION
A.

3.6

Adjust hardware for smooth operation.

Do not permit adjacent work to damage hardware or hardware finish.

SCHEDULES
The following hardware sets are intended to establish type and standard of quality when used
together with this section requirements. Examine Drawings, Specifications, and Well #7
Hardware and furnish proper hardware for door openings.

Hardware Set 1: All doors.
Hinges:
Lockset:
Closer:
Wall Stop:
Exit Device:
Weatherstripping:
Automatic Door Bottom:
Threshold:

Full mortise hinges Hager BB1199 or Stanley FBB199
Mortise lock, Corbin/Russwin ML2065,Entrance Function.
Surface mounted as specified.
Ives WS406-CVX or WS406-CCV.
As specified.
Reese #797W, Reese 701C, Reese 92C or similar
As specified.
One-piece unit as specified.
END OF SECTION
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SECTION 08 90 00
LOUVERS AND VENTS
PART 1 - GENERAL

1.01
A.

SUMMARY
Section Includes:
1.

1.02
A.

1.03
A.

PERFORMANCE REQUIREMENTS
Louver Performance Ratings: Provide louvers complying with requirements specified, as
demonstrated by testing manufacturer's stock units identical to those provided, except for length
and width according to AMCA 500-L.
ACTION SUBMITTALS
Product Data: For each type of product indicated.
1.

1.04
A.

Fixed, extruded-aluminum and formed-metal louvers.

For louvers specified to bear AMCA seal, include printed catalog pages showing
specified models with appropriate AMCA Certified Ratings Seals.

INFORMATIONAL SUBMITTALS
Product Test Reports: Based on tests performed according to AMCA 500-L.

PART 2 - PRODUCTS
2.01

MATERIALS

A.

Aluminum Extrusions: ASTM B 221, Alloy 6063-T5, T-52, or T6.

B.

Aluminum Sheet: ASTM B 209, Alloy 3003 or 5005 with temper as required for forming, or as
otherwise recommended by metal producer for required finish.

C.

Galvanized-Steel Sheet: ASTM A 653/A 653M, G60 zinc coating, mill phosphatized.

D.

Stainless-Steel Sheet: ASTM A 240/A 240M, Type 304, No. 4 finish.

E.

Fasteners: Use types and sizes to suit unit installation conditions.
1.
2.
3.
4.

F.

For fastening aluminum, use aluminum or 300 series stainless-steel fasteners.
For fastening galvanized steel, use hot-dip-galvanized steel or 300 series stainless-steel
fasteners.
For fastening stainless steel, use 300 series stainless-steel fasteners.
For color-finished louvers, use fasteners with heads that match color of louvers.

Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.
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2.02

FABRICATION, GENERAL

A.

Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances
made for fabrication and installation tolerances, adjoining material tolerances, and perimeter
sealant joints.

B.

Join frame members to each other and to fixed louver blades with fillet welds, threaded
fasteners, or both, as standard with louver manufacturer] unless otherwise indicated or size of
louver assembly makes bolted connections between frame members necessary.

2.03
A.

FIXED, EXTRUDED-ALUMINUM LOUVERS
Horizontal, Drainable-Blade Louver:
1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a.
Carnes Company, Inc.
b.
Greenheck Fan Corporation.
c.
Ruskin Company; Tomkins PLC.

2.

Frame and Blade Nominal Thickness: Not less than 0.060 inch for blades and 0.080 inch
for frames.
Louver Performance Ratings:
a.
Point of Beginning Water Penetration: Not less than 900 fpm.
b.
Air Performance: Not more than 0.10-inch wg static pressure drop at 700-fpm
intake velocity.
c.
Air Performance: Not more than 0.15-inch wg static pressure drop at 900-fpm
free-area exhaust velocity.

3.

4.
2.04
A.

AMCA Seal: Mark units with AMCA Certified Ratings Seal.

FIXED, FORMED-METAL LOUVERS
Horizontal, Drainable-Blade Louver:
1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a.
b.
c.

2.
3.
4.

Specifications

Air Balance Inc.; a Mestek company.
Greenheck Fan Corporation.
Ruskin Company; Tomkins PLC.

Frame and Blade Material and Nominal Thickness: Galvanized-steel sheet, not less than
0.052 inch for frames and 0.040 inch for blades.
Frame and Blade Material and Nominal Thickness: Stainless-steel sheet, not less than
0.050 inch.
Louver Performance Ratings:
a.
Point of Beginning Water Penetration: Not less than 800 fpm.
b.
Air Performance: Not more than 0.10-inch wg static pressure drop at 700-fpm
free-area intake velocity.
c.
Air Performance: Not more than 0.15-inch wg static pressure drop at 900-fpm
exhaust free-area velocity.
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5.
2.05

AMCA Seal: Mark units with AMCA Certified Ratings Seal.

LOUVER SCREENS

A.

General: Provide screen at each exterior louver.

B.

Louver Screen Frames: Same kind and form of metal as indicated for louver to which screens
are attached.

C.

Louver Screening:
1.
2.
3.
4.

2.06

Bird Screening:
Bird Screening:
Bird Screening:
Bird Screening:

Aluminum, 1/2-inch-square mesh, 0.063-inch wire.
Stainless steel, 1/2-inch-square mesh, 0.047-inch wire.
Flattened, expanded aluminum, 3/4 by 0.050 inch thick.
Galvanized steel, 1/2-inch-square mesh, 0.041-inch wire.

ALUMINUM FINISHES

A.

Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker.

B.

Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker.

C.

High-Performance Organic Finish: 2-coat fluoropolymer finish complying with AAMA 2604 and
containing not less than 50 percent PVDF resin by weight in color coat. Prepare, pretreat, and
apply coating to exposed metal surfaces to comply with coating and resin manufacturers' written
instructions.

2.07

GALVANIZED-STEEL SHEET FINISHES

A.

Finish louvers after assembly.

B.

Surface Preparation: Clean surfaces with nonpetroleum solvent so surfaces are free of oil and
other contaminants. After cleaning, apply a conversion coating suited to the organic coating to
be applied over it. Clean welds, mechanical connections, and abraded areas and repair
according to ASTM A 780.

C.

Baked-Enamel or Powder-Coat Finish: Immediately after cleaning and pretreating, apply
manufacturer's standard 2-coat, baked-on finish consisting of prime coat and thermosetting
topcoat, with a minimum dry film thickness of 1 mil for topcoat. Comply with coating
manufacturer's written instructions for applying and baking to achieve a minimum dry film
thickness of 2 mils.

2.08
A.

STAINLESS-STEEL SHEET FINISHES
Repair sheet finish by grinding and polishing irregularities, weld spatter, scratches, and forming
marks to match surrounding finish.

PART 3 - EXECUTION
3.01
A.

INSTALLATION
Locate and place louvers and vents level, plumb, and at indicated alignment with adjacent work.
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B.

Use concealed anchorages where possible. Provide brass or lead washers fitted to screws
where required to protect metal surfaces and to make a weathertight connection.

C.

Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as
indicated.

D.

Repair damaged finishes so no evidence remains of corrective work. Return items that cannot
be refinished in the field to the factory and refinish entire unit or provide new units.

E.

Protect galvanized and nonferrous-metal surfaces that will be in contact with concrete, masonry,
or dissimilar metals from corrosion and galvanic action by applying a heavy coating of
bituminous paint.
END OF SECTION
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SECTION 09 90 00
PROTECTIVE COATINGS
PART 1
1.01.
A.
1.02.

GENERAL
SECTION INCLUDES
Surface preparation, furnishing, and application protective coatings.
RELATED SECTIONS

A.

Division 1

General Requirements

B.

Division 2

Site Construction

C.

Division 3

Concrete

D.

Division 5

Metals

E.

Division 9

Finishes

F.

Division 10 Specialties

G.

Division 11 Equipment

H.

Division 15 Mechanical

I.

Division 16 Electrical

1.03.

REFERENCES

A.

SSPC – Society of Protective Coatings: Surface Preparation Specifications

B.

Applicable standards of the American National Standards Institute, Inc. (ANSI)

C.

National Association of Corrosion Engineers (NACE)

D.

American Society for Testing and Materials (ASTM)

1.04.

DEFINITIONS

A.

Submerged Metal: Metal surfaces below a plane 1 foot above maximum liquid surface, metal
surfaces above maximum liquid surface which are a part of immersed equipment, concrete
embedded surfaces of metallic items, such as wall pipes, pipes, pipe sleeves, and structural
steel, except reinforcing steel and the following specific surfaces.

B.

Exposed Metal - Mildly Corrosive: Exposed metal surfaces, except aluminum or stainless
steel, located inside or outside of structures and exposed to weather or highly humid
atmosphere, such as vaults, similar areas, and where indicated.

C.

Exposed Metal – Atmospheric: Exposed metal surfaces located inside or outside of structures
and exposed to weather, including metal doors, hatches, and frames, vents, louvers, pipe
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supports, interior metal ductwork, flashing, sheet metalwork, miscellaneous architectural
metal trim, miscellaneous metal fabrications.
D.
1.05.

Exposed Metal - Interior: Exposed metal surfaces, except aluminum or stainless steel,
located inside structures and not exposed to weather or highly humid atmosphere.
ABBREVIATIONS

A.

MDFT: Minimum Dry Film Thickness

B.

MDFTPC: Minimum Dry Film Thickness Per Coat

C.

Mil: Thousandths of an inch

D.

SFPG: Square Feet Per Gallon

E.

SFPGPC: Square Feet Per Gallon per Coat

1.06.

SUBMITTALS

A.

Product Data: Coating System Data Sheet (PSDS), Material Safety Data Sheets (MSDS),
Technical Data Sheets and coating colors available for each product used for each coating
system.

B.

Manufacturer’s Instructions: Indicate surface preparation procedures, substrate conditions
requiring special attention, and application instructions.

C.

Applicator’s Experience: List of references substantiating required experience as specified.

D.

Manufacturer's Certificate: Stating that factory applied coating system(s) meet or exceed
requirements specified in this Section. If manufacturer of finish coating differs from that of
shop or field-applied primer, provide both manufacturers’ written confirmation that materials
are compatible.

1.07.

QUALITY ASSURANCE

A.

Applicator’s Experience: Minimum 5 years’ demonstrated experience in application of
specified products.

B.

Applicator shall initiate and enforce quality control procedures consistent with applicable
ANSI, NACE and SSPC standards and the coating manufacturer's recommendations.

1.08.
A.

1.09.
A.

REGULATORY REQUIREMENTS
Conform to federal, state, and local requirements limiting the emission of volatile organic
chemicals (VOC). Specific requirements may be secured through local office of Air Pollution
Control Officer.
DELIVERY, STORAGE, AND HANDLING
Deliver products to site in unopened containers clearly labeled with name, date of
manufacture, batch number, color, and name of manufacturer.

Paints and Coatings
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B.

Store products in a protected area, which maintains temperatures and other environmental
conditions within range recommended by manufacturer.

C.

Materials stored in excess of shelf life noted, if any, shall be immediately removed from the
job site.

1.10.

ENVIRONMENTAL REQUIREMENTS

A.

Do not apply coating when temperatures are outside ranges recommended by coating
manufacturer, in dust, smoke-laden atmosphere, damp or humid weather.

B.

Do not perform abrasive blast cleaning when relative humidity exceeds 85 percent or when
surface temperature is less than 5 degrees F above dewpoint of ambient air.

C.

Coating shall be applied only under such combination of humidity and temperature of the
atmosphere and surfaces to be coated as will cause evaporation rather than condensation.

1.11.
A.

1.12.
A.

PART 2
2.01.

SPECIAL GUARANTEE
Provide coating applicator’s and coating manufacturer’s extended guarantee or warranty, with
Owner named as beneficiary, in writing, as special guarantee. Special guarantee shall
provide for correction, or at the option of the Owner, removal and replacement of Work
specified in this Specification section found defective during a period of 2 years after the date
of Substantial Completion.
EXTRA STOCK
Upon completion of this portion of the Work, deliver to the Owner the following extra stock of
coating:
1.

Approximately 10%, or (1) one-gallon container, whichever is more, of each color
used in each coating material used.

2.

One unbroken gallon of each type of solvent and thinner required in this specification
for future maintenance.

PRODUCTS
GENERAL

A.

All materials of a coating system shall be produced by the same manufacturer. Thinners,
cleaners, driers, and other additives shall be as recommended by the manufacturer of the
particular coating.

B.

Use only primers that are compatible with surfaces, finish coats that are compatible with
primers, and tools and equipment that are compatible with all three.

C.

Furnish materials in accordance with the California Building Code, latest edition.

2.02.
A.

MANUFACTURERS
Heavy-Duty Industrial Coatings

Specifications
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B.

2.03.
A.

1.

Devoe Coatings

2.

Tnemec Company

3.

Ameron/PPG

4.

Sherwin Williams Company

5.

Approved equal.

Wax Tape Wrap and Wax Tape Primer
1.

The Trenton Corporation

2.

Approved equal.

COATING MATERIALS
Coating products are specified in the following table. Products are referred to by code in the
Coating Application Schedule.
CODE

DESCRIPTION

AL

Acrylic/Latex Finish

Semi-gloss, single component, minimum solids
by volume 43%

AP

Aromatic Polyurethane

Moisture cured, Mio-zinc filled primer

Cementitious Block Filler

Multiple-component, water-based, cementitious
acrylic

Catalyzed Epoxy

Multiple purpose, two component epoxy
suitable for immersion service system and as a
prime coat for metal and galvanized surfaces

Coal Tar Epoxy

Corrosion- and chemical-resistant coating for
us on steel or concrete in immersion and
underground conditions.

Modified Polyamine
Epoxy

100% volume solids epoxy, thin film flooring

GRE

Glass Reinforced Epoxy

100% solids, glass reinforced epoxy

GRE
HB

Glass Reinforced Epoxy
Lining- High Build

100% solids, glass reinforced epoxy, severe
service

HPE

High Performance Epoxy

100% solids epoxy

MTE

Moisture Tolerant Epoxy

100% solids penetrating epoxy

Polyurethane Enamel

High-gloss or high semi-gloss, aliphatic
polyurethane enamel

Water-based Acrylic
Epoxy

Non-yellowing, low odor, acrylic epoxy wall
coating

CBF
CE

CTE

EF

PE
WBAE

Paints and Coatings

PRODUCT
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CODE

B.

C.

PRODUCT

DESCRIPTION

WP

Water Based
Polyurethane Enamel

High-gloss or high semi-gloss, water-based
acrylic polyurethane

WT

Wax Tape Wrap

Plastic-fiber felt, saturated with a blend of
microcrystalline waxes, plasticizers and
corrosion inhibitors, forming a tape wrapper.
Wax Tape Wrap #1 or Wax Tape Wrap #2.

WTP

Wax Tape Priming Paste

High temperature petrolatum wax coating
compound that will not melt and can be applied
at ambient temperatures up to 200° F

ZRP

Organic Zinc Rich Primer

Converted epoxy, or urethane type, minimum
14 lb. metallic zinc content per gallon

Basis of Design products are provided as reference to establish a level of product quality and
performance.
1.

AL - Sherwin-Williams Pro Industrial Procryl Primer, Pro Industrial Acrylic

2.

AP - Sherwin-Williams Corothane MIO Zinc Primer

3.

CBF - Sherwin-Williams Cement Plex 875

4.

CE – Sherwin-Williams Macropoxy 646, Duraplate 235 Epoxy

5.

CTE - Sherwin-Williams Targuard Coal Tar Epoxy

6.

EF - Sherwin-Williams GP3746 High Performance Epoxy

7.

GRE – Sherwin-Williams Sherglass FF Epoxy

8.

GRE HB - Sherwin-Williams Dura-plate 6000 Epoxy

9.

HPE - Sherwin-Williams Dura-plate 6100 Epoxy

10.

MTEP - Sherwin-Williams Corobond 100 Epoxy, Amercoat 114

11.

UHSE-Sherwin-Williams Novaplate UHS, Ameron/PPG Novaguard 840

12.

PE - Sherwin-Williams Hi Solids Polyurethane-250

13.

WBAE - Sherwin-Williams Pro Industrial Waterbased Catalyzed Epoxy

14.

WP - Sherwin-Williams Pro Industrial WB Acrolon 100 Polyurethane

15.

WT – Trenton Wax Tape

16.

ZRP - Sherwin-Williams Zinc Clad 4100, Zinc Clad III HS-100

Coating products are specified in the following table. Products are referred to by code in the
Coating Application Schedule.
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2.04.

COLORS

A.

Colors: Colors shall be as selected by the District.

B.

Use colorants free of lead, lead compounds, or other materials which might be affected by
the presence of gases likely to be present at the project.

C.

Proprietary identification of colors is for identification only. Any authorized manufacturer may
supply matching color.

2.05.

TESTING GAUGES

A.

Furnish a magnetic type dry film thickness gauge, to test coating thickness specified in mils.
Unit to be as recommended by the coating manufacturer.

B.

Furnish an electrical holiday detector, low voltage, wet sponge type to test finish coat, except
zinc primer, high-build elastomeric coatings, and galvanizing, for holidays and discontinuities.
Unit to be as recommended by the coating manufacturer.

C.

Furnish a high voltage holiday detector for elastomeric coatings in excess of 25 mils dry film
thickness. Unit to be as recommended by the coating manufacturer.

PART 3
3.01.
A.

B.

3.02.
A.
3.03.
A.

EXECUTION
GENERAL
Surface Preparation Inspection:
1.

Inspect and provide substrate surfaces prepared in accordance with these
Specifications and the printed directions and recommendations of coating
manufacturer whose product is to be applied. In the event of a conflict, the more
stringent shall apply.

2.

Provide Coating Inspector minimum 7 days’ advance notice prior to start of surface
preparation work or coating application work.

3.

Perform such work only in the presence of Coating Inspector, unless Coating
Inspector grants prior approval to perform such work in Coating Inspector’s absence.

For coatings subject to immersion, obtain full cure for completed system. Consult coatings
manufacturer’s written instructions for these requirements. Do not immerse coating for any
purpose until completion of curing cycle.
MANUFACTURER’S SERVICES
Coating manufacturer’s representative shall be present at site as required to resolve field
problems attributable to, or associated with the manufacturer’s product.
SURFACES NOT REQUIRING COATING
Unless otherwise specified or indicated on Drawings, do not coat the following items:

Paints and Coatings
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3.04.

1.

Exterior concrete and masonry surfaces.

2.

Nonferrous and corrosion-resistant ferrous alloys such as copper, bronze, monel,
aluminum, chromium plate, and stainless steel, except where:
a.

Required for electrical insulation between dissimilar metals.

b.

Aluminum and stainless steel are embedded in concrete or masonry, or
aluminum is in contact with concrete or masonry.

c.

Color coding of equipment and piping is required.

3.

Nonmetallic materials (not including wood) such as glass, PVC, porcelain, and plastic
(FRP) except as required for architectural coating or color coding.

4.

Prefinished electrical and architectural items such as motor control centers,
switchboards, switchgear, panelboards, transformers, disconnect switches,
acoustical tile, cabinets, building louvers, wall panels, etc., unless color coding of
equipment is required.

5.

Non-submerged electrical conduits attached to uncoated concrete surfaces.

6.

Items specified to be galvanized after fabrication unless specifically noted or subject
to immersion. Manufactured items and materials that are "factory" galvanized shall be
prepared and coated as specified hereinafter for the exposure condition of the item
and for architectural purposes unless otherwise specified herein. Repair of damaged
galvanized surfaces is required.

PROTECTION OF SURFACES NOT TO BE COATED

A.

Protect all surfaces adjacent to, or downwind of work area from overspray. Contractor shall
be responsible for any damage resulting from overspray.

B.

Remove, mask, or otherwise protect hardware, lighting fixtures, switch plates, aluminum
surfaces, machined surfaces, couplings, shafts, bearings, nameplates on machinery, and
other surfaces not intended to be coated.

C.

Provide drop cloths to prevent coating materials from falling on or marring adjacent surfaces.

D.

Protect working parts of mechanical and electrical equipment from damage during surface
preparation and coating process.

E.
3.05.
A.

B.

Mask openings in motors to prevent coating and other materials from entering.
APPLICATION SAFETY
Perform coating in accordance with recommendations of the following:
1.

Coating manufacturer’s instructions.

2.

Federal, state, and local agencies having jurisdiction.

Contractor will be solely and completely responsible for conditions of the jobsite, including
safety of all persons (including employees) and property during performance of the work. This
requirement will apply continuously and not be limited to normal working hours. Safety
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provisions will conform to U.S. Department of Labor, Occupational Safety and Health Act, any
equivalent state law, and all other applicable federal, state, county, and local laws,
ordinances, and codes.
C.
3.06.

Contractor will comply with all safety training requirements promulgated or required for this
project.
COATING MIXING

A.

Prepare and mix coating and coatings in accordance with manufacturer's instructions.

B.

Prepare multiple-component coatings using all of the contents of the container for each
component as packaged by the coating manufacturer. No partial batches will be permitted.
Do not use multiple-component coatings that have been mixed beyond their pot life. Provide
small quantity kits for touch-up coating and other small areas. Mix only the components
specified and furnished by the coating manufacturer. Do not intermix additional components
for reasons of color or otherwise, even within the same generic type of coating.

C.

Keep coating materials sealed when not in use.

D.

Alternate colors to provide a visual reference where more than one coat of a material is
applied within a given system.

3.07.
A.

SURFACE PREPARATION
Metal Surfaces
1.

Remove oil, grease, welding flux and other surface contaminants using steam, open
flame, hot water, or cold water with detergent additives followed with clean water
rinsing. Small areas may be cleaned using suitable solvents.

2.

Round all sharp edges and grind smooth burrs, jagged edges and surface defects.

3.

Prepare welds so that there is: (a) no undercutting or reverse ridges on weld bead;
(b) no weld splatter on or adjacent to weld; and (c) no sharp peaks or ridges along
weld bead.

4.

Prepare metal surfaces as specified in accordance with SSPC Specifications as
follows:

Paints and Coatings

a.

SP1 – Solvent Cleaning

b.

SP2 – Hand Tool Cleaning

c.

SP3 – Power Tool Cleaning

d.

SP5 – White Metal Blast Cleaning

e.

SP6 – Commercial Blast Cleaning

f.

SP7 – Brush-Off Blast Cleaning

g.

SP8 – Pickling

h.

SP10 – Near-White Blast Cleaning
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B.

C.

i.

SP11 – Power Tool Cleaning to Bare Metal

j.

SP12 – High Pressure Water Jetting

k.

SP13-Abrade surface per ASTM D-4259

5.

Wherever “solvent cleaning”, “hand tool cleaning”, “wire brushing”, “blast cleaning”, or
similar metal surface preparation methods are specified or used in coating
manufacturer's instructions, conform to SSPC Specifications listed above.

6.

Where OSHA or EPA regulations preclude standard abrasive blast cleaning, wet or
vacu-blast methods may be required. Follow coatings manufacturer’s
recommendations for wet blast additives and first coat application.

7.

Blast Cleaning Requirements: Comply with applicable federal, state, and local, air
pollution and environmental control regulations for blast cleaning and disposition of
spent aggregate and debris.

8.

Clean surfaces of all dust and residue from surface preparation operations by air
blast cleaning or other dry method prior to coating. Coating surfaces the same day
they are prepared; do not allow surfaces to rust prior to coating.

Concrete Surfaces
1.

Wait at least 30 days after concrete has been placed before preparing surface.

2.

Remove all grease, oil, dirt, salts or other chemicals, loose materials and other
foreign matter by solvent, detergent or other suitable cleaning method.

3.

Brush-off blast clean (SP13) all concrete surfaces per ASTM D4259 to remove loose
concrete and to provide a tooth for binding. Surface profile shall be as recommend in
writing by the coating manufacturer. If brush-off blasting is impractical, surface may
be acid etched with muriatic acid solution. Approval subject to producing desired
profile. Acid etching of vertical or overhead surfaces or surfaces in the wet well will
not be accepted.

4.

Unless otherwise required for proper adhesion, surfaces shall be dry prior to coating.
Verify dryness by testing for moisture per ASTM D4263.

Masonry Surfaces
1.

Cure masonry construction for at least 14 days before starting surface preparation
work. Surface preparation shall comply with ASTM D4261.

2.

Remove all oil, grease, dirt, salts or other chemicals, loose materials, or other foreign
matter by solvent, detergent washing, or other suitable cleaning methods.

3.

Clean masonry surfaces of all mortar and grout spillage and other surface deposits
using either (a) nonmetallic fiber brushes and commercial muriatic acid followed with
rinsing with clean water; or (b) brushoff blasting; or (c) water blasting.

4.

Avoid damage to the masonry mortar joints or adjacent surfaces.

5.

Unless otherwise required for proper adhesion, surfaces shall be dry prior to coating.
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D.
3.08.
A.

B.

6.

Masonry surfaces which are to be coated shall have a uniform texture and be free of
surface imperfections which would impair the intended finished appearance.

7.

Masonry surfaces which are to remain uncoated, or are specified to receive a clear
coating, shall be free of discolorations and be uniform in texture after cleaning.

Plastic: Hand sand with medium grit sandpaper to provide tooth for coating system. Large
areas may be power sanded provided excess material is not removed.
APPLICATION OF PROTECTIVE COATINGS
General
1.

Inspection: Schedule with Coating Inspector in advance for cleaned surfaces and all
coats prior to succeeding coat.

2.

Apply coatings in accordance with manufacturer's recommendations. Allow sufficient
time between coats to assure drying of previous coat.

3.

Fusion bonded coatings may be applied using electrostatic, fluidized bed, or flocking
method.

4.

Coat units to be bolted together or to structure prior to assembly or installation.

5.

Extent of Coating (Immersion): Coatings shall be applied to all internal vessel and
pipe surfaces, nozzle bores, flange gasket sealing surfaces, carbon steel internals,
and stainless steel internals, unless otherwise specified.

Shop Primed or Factory Finished Surfaces
1.

Inspection: Schedule with Coating Inspector in advance for shop primed and factory
finished items.

2.

Repair chipped, peeled or abraded coatings to satisfaction of Engineer by hand or
power sanding, feathering the edges, and spot priming with specified primer. Prepare
and prime holdback areas for welding as required for specified coating system after
welding is completed. Apply all coatings in accordance with manufacturer's
instructions.

C.

Manufacturer Applied Coating Systems: Repair abraded areas in accordance with equipment
manufacturer's directions. Blend repaired areas into original finish. Provide appropriate liquid
repair kits for field repair of fusion bonded coatings.

D.

Film Thickness:
1.

2.

Paints and Coatings

Number of Coats:
a.

Minimum required irrespective of coating thickness.

b.

Additional coats may be required to obtain minimum required coating
thickness, depending on method of application, differences in manufacturer’s
products, and atmospheric conditions.

Application Thickness:
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3.

E.

a.

Do not exceed coating manufacturer’s recommendations.

b.

Measure using a wet film thickness gauge to ensure proper coating thickness
during application.

Film Thickness Measurements and Electrical Inspection of Coated Surfaces:
a.

Perform with properly calibrated instruments.

b.

Recoat and repair as necessary for compliance with the Specifications.

c.

All coats will be subject to inspection by Coating Inspector and coating
manufacturer’s representative.

4.

Visually inspect concrete, nonferrous metal, plastic, and wood surfaces to ensure
proper and complete coverage has been attained.

5.

Give particular attention to edges, angles, flanges, and other similar areas, where
insufficient film thickness are likely to be present, and ensure proper millage in these
areas.

6.

Apply additional coats as required to complete hiding of underlying coats. The hiding
shall be so complete that the addition of additional coats would not increase the
hiding.

7.

Thickness Testing:
a.

After repaired and recoated areas have dried sufficiently, final tests will be
conducted by the Coating Inspector.

b.

Measure coating thickness specified in mils with a magnetic type dry film
thickness gauge as specified.

c.

Test finish coat, except zinc primer, galvanizing, and elastomeric coatings,
for holidays and discontinuities with an electrical holiday detector, low
voltage, wet sponge type as specified.

d.

Holiday detect coatings with high voltage units when recommended by the
coating manufacturer.

e.

Check each coat for correct millage. Do not make measurement before a
minimum of 8 hours after applications of coating.

Porous Surfaces, Such as Concrete, Masonry:
1.

Filler/Surfacer: Use coating manufacturer’s recommended product to fill air holes,
bug holes, and other surface voids or defects.

2.

Prime Coat:

Specifications

a.

May be thinned to provide maximum penetration and adhesion.

b.

Type and Amount of Thinning: Determined by coating manufacturer and
dependent upon surface density and type of coating.

09 90 00-11

Protective Coatings

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

3.
F.

G.

3.09.

Surfaces Specified to Receive Water Base Coating: Damp, but free of running water,
just prior to application of coating.

Damaged Coatings, Pinholes, and Holidays:
1.

Feather edges and repair in accordance with recommendations of coating
manufacturer.

2.

Hand or power sand visible areas of chipped, peeled, or abraded coating, and
feather the edges. Follow with primer and finish coat. Depending on extent of repair
and appearance, a finish sanding and topcoat may be required.

3.

Repair fusion bonded coatings as recommended by original applicator. Applicator
shall provide liquid repair kits for this purpose as recommended by coating
manufacturer.

4.

Apply finish coats, including touchup and damage-repair coats, in a manner which
will present a uniform texture and color-matched appearance.

Unsatisfactory Application:
1.

If item has improper finish color or insufficient film thickness, clean and top coat
surface with specified coating material to obtain specified color and coverage. Obtain
specific surface preparation information from coating manufacturer.

2.

Evidence of runs, bridges, shiners, laps, or other imperfections shall be cause for
rejection.

3.

Repair defects in coating system per written recommendations of coating
manufacturer.

4.

Leave all staging up until Coating Inspector has inspected surface or coating.
Replace staging removed prior to approval by Coating Inspector.

CLEANING

A.

Collect waste material which may constitute a fire hazard, place in closed metal containers
and remove daily from site.

B.

Remove coating spatters from adjoining surfaces. Repair any damage to coatings or surfaces
caused by cleaning operations.

3.10.
A.

COATINGS APPLICATION SCHEDULE
Unless otherwise shown or specified in these Specifications, coat the work in accordance
with the following application schedule. In the event of discrepancies or omissions in the
following, request clarification from the Coating Inspector before starting work in question.

APPLICATION

Submerged Metal

Paints and Coatings

SURFACE
PREPARATION
(paragraph 3.7)
SP 5

09 90 00-12

PRIMER
Coating Material
(paragraph 2.3),
No. Coats, and
Min. Cover
CE, 1 coat
5.0 mils

FINISH
Coating Material
(paragraph 2.3)
No. Coats, and
Min. Cover
CE, 2 coats
5.0 mils, each coat
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APPLICATION

SURFACE
PREPARATION
(paragraph 3.7)

Exposed Metal – Mildly
Corrosive

SP 10

Exposed Metal – Atmospheric

SP 6

Exposed Metal – Interior

PRIMER
Coating Material
(paragraph 2.3),
No. Coats, and
Min. Cover
CE, 1 coat
5.0 mils

FINISH
Coating Material
(paragraph 2.3)
No. Coats, and
Min. Cover
PE, 2 coats
2.0 mils, each coat

CE, 1 coat
5.0 mils
AP, 1 coat
2.5 mils

WP, 2 coats
2.0 mils, each coat
WP, 2 coats
2.0 mils, each coat

SP 6 or SP 8

(Apply primer to all surfaces;
finish coat need only be
applied to surfaces exposed
when construction is
complete.)
Buried Ductile Iron Pipe and
Fittings

Manufacturer’s
Applied Coating

-

Polyethylene
encasement per
AWWA C105

Above-Grade Ductile Iron Pipe
and Fittings

Manufacturer’s
Applied Coating

WTP

WT #2

Galvanized surfaces requiring
coating

SP 1 followed by
ASTM D6386

CE, 1 coat
3.0 mils

PE, 1 coat
2.5 mils

Repair of galvanized metal

SP 1 followed by
SP 2, or ASTM
D6386

none

ZRP, 1 coat

Interior concrete and cement
grout surfaces in new below
grade structures

Concrete

Uncoated

Uncoated

Interior concrete floor, ceiling,
and walls in the pump station

Concrete

EF, 1 coat

EF, 1 coat

6.0 mils

6.0 mils

Interior concrete, new
transition manhole (force main
to gravity) structures

Concrete

-

HPE, 1 coat

Interior concrete septic and
recirculation tanks, top of tank
to 2’ below water surface

Concrete

Exposed fiberglass, PVC,
CPVC, and PVCW, including
piping.

Plastic

Aluminum and cementitious or
dissimilar metal insulation.

2.5 mils

125 mils
MTEP, 1 coat

UHSE 2 coats

4.0-6.0 mils

10-12 mils each

CE, 1 coat

PE, 1 coat

3.0 mils

2.5 mils

CE, 1 coat
5.0 mils

CE, 1 coat
5.0 mils

SP 1

END OF SECTION
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SECTION 22 05 17
SLEEVES AND SLEEVE SEALS FOR PLUMBING PIPING
PART 1 GENERAL
1.1

SUMMARY
A.

1.2

Section Includes:
1. Sleeves.
2. Sleeve-seal systems.
3. Grout.

ACTION SUBMITTALS
A.

Product Data: For each type of product indicated.

PART 2 PRODUCTS
2.1

2.2

SLEEVES
A.

Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

B.

Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded
steel collar; zinc coated.

C.

Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc
coated, with plain ends.

D.

PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.

E.

Galvanized-Steel-Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with
welded longitudinal joint.

SLEEVE-SEAL SYSTEMS
A.

Manufacturers: Subject to compliance with requirements, provide Advance Products &
Systems or comparable product by one of the following:
1. CALPICO, Inc.
2. Metraflex Company (The).
3. Pipeline Seal and Insulator, Inc.
4. Proco Products, Inc.

B.

Description: Modular sealing-element unit, designed for field assembly, for filling annular
space between piping and sleeve.
1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.
2. Pressure Plates: Plastic.
3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to
sealing elements.
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2.3

GROUT
A.

Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

B.

Characteristics: Non-shrink; recommended for interior and exterior applications.

C.

Design Mix: 5000-psi, 28-day compressive strength.

D.

Packaging: Premixed and factory packaged.

PART 3 EXECUTION
3.1

3.2

3.3

SLEEVE INSTALLATION
A.

Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

B.

For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide 1-inch annular clear space between piping and concrete slabs and walls.
1. Sleeves are not required for core-drilled holes.

C.

Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and
walls are constructed.
1. Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches above finished floor level.
2. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal
system.

D.

Install sleeves for pipes passing through interior partitions.
1. Cut sleeves to length for mounting flush with both surfaces.
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants
appropriate for size, depth, and location of joint.

E.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors
at pipe penetrations. Seal pipe penetrations with firestop materials.

SLEEVE-SEAL-SYSTEM INSTALLATION
A.

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service
piping entries into building.

B.

Select type, size, and number of sealing elements required for piping material and size and for
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration,
assemble sleeve-seal system components, and install in annular space between piping and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and
make a watertight seal.

SLEEVE AND SLEEVE-SEAL SCHEDULE
A.

Use sleeves and sleeve seals for the following piping-penetration applications:
1. Exterior Concrete Walls above Grade:

Sleeves and Sleeve Seals for
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2.

3.
4.

a. Piping smaller than 6 inches: Galvanized-steel wall sleeves.
Concrete Slabs-on-Grade:
a. Piping Smaller than NPS 6 Galvanized-steel-pipe sleeves with sleeve-seal system.
1) Select sleeve size to allow for 1-inch annular clear space between piping and
sleeve for installing sleeve-seal system.
b. Piping NPS 6 and Larger: Galvanized-steel-pipe sleeves
1) Select sleeve size to allow for 1-inch annular clear space between piping and
sleeve for installing sleeve-seal system.
Concrete Slabs above Grade:
a. Piping Smaller Than NPS 6: Galvanized-steel-pipe sleeves
b. Piping NPS 6 and Larger: Galvanized-steel-pipe sleeves
Interior Partitions:
a. Piping smaller than 6 inches: PVC-pipe sleeves.
END OF SECTION
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SECTION 22 05 18
ESCUTCHEONS FOR PLUMBING PIPING
PART 1 GENERAL
1.1

SUMMARY
A.

1.2

Section Includes:
1. Escutcheons.
2. Floor plates.

ACTION SUBMITTALS
A.

Product Data: For each type of product indicated.

PART 2 PRODUCTS
2.1

2.2

ESCUTCHEONS
A.

One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener.

B.

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish
and spring-clip fasteners.

C.

One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

FLOOR PLATES
A.

One-Piece Floor Plates: Cast-iron flange with holes for fasteners.

PART 3 EXECUTION
3.1

INSTALLATION
A.

Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

B.

Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with
OD that completely covers opening.
1. Escutcheons for New Piping:
a. Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
b. Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-plated
finish.
c. Insulated Piping: One-piece, stamped-steel type.
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, castbrass type with polished, chrome-plated finish.
e. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass type
with polished, chrome-plated finish.
f.
Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type.
g. Bare Piping in Equipment Rooms: One-piece, stamped-steel type.
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3.2

C.

Install floor plates for piping penetrations of equipment-room floors.

D.

Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD
that completely covers opening.
1. New Piping: One-piece, floor-plate type.

FIELD QUALITY CONTROL
A.

Replace broken and damaged escutcheons and floor plates using new materials.
END OF SECTION
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SECTION 22 05 23
GENERAL-DUTY VALVES FOR PLUMBING PIPING
PART 1 GENERAL
1.1

1.2

SUMMARY
A.

Section Includes:
1. Brass ball valves.
2. Bronze ball valves.

B.

Related Sections:
1. Division 22 plumbing piping Sections for specialty valves applicable to those Sections
only.
2. Division 22 Section "Identification for Plumbing Piping and Equipment" for valve tags and
schedules.

ACTION SUBMITTALS
A.

1.3

Product Data: For each type of valve indicated.

QUALITY ASSURANCE
A.

ASME Compliance: ASME B16.10 and ASME B16.34 for ferrous valve dimensions and
design criteria.

B.

NSF Compliance: NSF 61 for valve materials for potable-water service.

PART 2 PRODUCTS
2.1

GENERAL REQUIREMENTS FOR VALVES
A.

Refer to valve schedule articles for applications of valves.

B.

Valve Pressure and Temperature Ratings: Not less than indicated and as required for system
pressures and temperatures.

C.

Valve Sizes: Same as upstream piping unless otherwise indicated.

D.

Valve Actuator Types:
1. Hand Lever: For quarter-turn valves NPS 6 and smaller.

E.

Valves in Insulated Piping: With 2-inch stem extensions and the following features:
1. Ball Valves: With extended operating handle of non-thermal-conductive material, and
protective sleeve that allows operation of valve without breaking the vapor seal or
disturbing insulation.

F.

Valve-End Connections:
1. Flanged: With flanges according to ASME B16.1 for iron valves.
2. Solder Joint: With sockets according to ASME B16.18.
3. Threaded: With threads according to ASME B1.20.1.
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2.2

BRASS BALL VALVES
A.

2.3

Two-Piece, Full-Port, Brass Ball Valves with Brass Trim:
1. Manufacturers: Subject to compliance with requirements, provide product by one of the
following:
a. Crane Co.; Crane Valve Group; Crane Valves.
b. Hammond Valve.
c. NIBCO INC.
d. Red-White Valve Corporation.
e. Approved equal.
2. Description:
a. Standard: MSS SP-110.
b. SWP Rating: 150 psig.
c. CWP Rating: 600 psig.
d. Body Design: Two piece.
e. Body Material: Forged brass.
f.
Ends: Threaded.
g. Seats: PTFE or TFE.
h. Stem: Brass.
i.
Ball: Chrome-plated brass.
j.
Port: Full.

BRONZE BALL VALVES
A.

Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:
1. Manufacturers: Subject to compliance with requirements, provide product by one of the
following:
a. Crane Co.; Crane Valve Group; Crane Valves.
b. NIBCO INC.
c. Red-White Valve Corporation.
d. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
e. Approved equal.
2. Description:
a. Standard: MSS SP-110.
b. SWP Rating: 150 psig.
c. CWP Rating: 600 psig.
d. Body Design: Two piece.
e. Body Material: Bronze.
f.
Ends: Threaded.
g. Seats: PTFE or TFE.
h. Stem: Bronze.
i.
Ball: Chrome-plated brass.
j.
Port: Full.

PART 3 EXECUTION
3.1

VALVE INSTALLATION
A.

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

B.

Locate valves for easy access and provide separate support where necessary.

C.

Install valves in horizontal piping with stem at or above center of pipe.

General-Duty Valves for Plumbing Piping
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D.
3.2

ADJUSTING
A.

3.3

3.4

Install valves in position to allow full stem movement.

Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valves if persistent leaking occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS
A.

If valve applications are not indicated, use the following:
1. Shutoff Service: Ball valves.

B.

If valves with specified SWP classes or CWP ratings are not available, the same types of
valves with higher SWP class or CWP ratings may be substituted.

C.

Select valves, except wafer types, with the following end connections:
1. For Copper Tubing, NPS 2 and Smaller: Threaded ends except where solder-joint valveend option is indicated in valve schedules below.

DOMESTIC, HOT- AND COLD-WATER VALVE SCHEDULE
A.

Pipe NPS 2 and Smaller:
1. Bronze and Brass Valves: May be provided with solder-joint ends instead of threaded
ends.
2. Ball Valves: Two piece, full port, bronze with bronze trim.
END OF SECTION
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SECTION 22 05 29
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
PART 1 GENERAL
1.1

SUMMARY
A.

1.2

1.3

PERFORMANCE REQUIREMENTS
A.

Delegated Design: Design trapeze pipe hangers and equipment supports, including
comprehensive engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

B.

Structural Performance: Hangers and supports for plumbing piping and equipment shall
withstand the effects of gravity loads and stresses within limits and under conditions indicated
according to ASCE.
1. Design supports for multiple pipes capable of supporting combined weight of supported
systems, system contents, and test water.
2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.
3. Design seismic-restraint hangers and supports for piping and equipment.

ACTION SUBMITTALS
A.

1.4

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS
A.

1.5

Section Includes:
1. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Fastener systems.
4. Pipe positioning systems.
5. Equipment supports.

Welding certificates.

QUALITY ASSURANCE
A.

Structural Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B.

Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.

PART 2 PRODUCTS
2.1

METAL PIPE HANGERS AND SUPPORTS
A.

Carbon-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pre-galvanized or hot dipped.
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3.
4.
5.

2.2

B.

Stainless-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

C.

Copper Pipe Hangers:
1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.

TRAPEZE PIPE HANGERS
A.

2.3

2.4

2.5

Nonmetallic Coatings: Plastic coating, jacket, or liner.
Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.
Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and
U-bolts.

THERMAL-HANGER SHIELD INSERTS
A.

Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass with 100-psig
minimum compressive strength and vapor barrier.

B.

Insulation-Insert Material for Hot Piping: ASTM C 552, Type II cellular glass with 100-psig
minimum compressive strength.

C.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

D.

For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

E.

Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient
air temperature.

FASTENER SYSTEMS
A.

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

B.

Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel anchors, for use in
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate
for supported loads and building materials where used.

PIPE POSITIONING SYSTEMS
A.

Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps for
positioning piping in pipe spaces; for plumbing fixtures in commercial applications.
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2.6

EQUIPMENT SUPPORTS
A.

2.7

Description: Welded, shop- or field-fabricated equipment support made from structural
carbon-steel shapes.

MISCELLANEOUS MATERIALS
A.

Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.

B.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, non-shrink and
nonmetallic grout; suitable for interior and exterior applications.
1. Properties: Non-staining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 EXECUTION
3.1

HANGER AND SUPPORT INSTALLATION
A.

Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from the building
structure.

B.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange
for grouping of parallel runs of horizontal piping, and support together on field-fabricated
trapeze pipe hangers.
1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.
2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.

C.

Fastener System Installation:
1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete after concrete is placed and completely cured. Use
operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.
2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

D.

Pipe Positioning-System Installation: Install support devices to make rigid supply and waste
piping connections to each plumbing fixture.

E.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

F.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

G.

Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

H.

Install lateral bracing with pipe hangers and supports to prevent swaying.
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3.2

3.3

I.

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, 2-1/2 in and larger
and at changes in direction of piping. Install concrete inserts before concrete is placed; fasten
inserts to forms and install reinforcing bars through openings at top of inserts.

J.

Load Distribution: Install hangers and supports so that piping live and dead loads and
stresses from movement will not be transmitted to connected equipment.

K.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

L.

Insulated Piping:
1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.
b. Do not exceed pipe stress limits allowed by ASME B31.9 for building services
piping.
2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.
a. Option: Thermal-hanger shield inserts may be used. Include steel weightdistribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.
a. Option: Thermal-hanger shield inserts may be used. Include steel weightdistribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
4. Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b. NPS 4: 12 inches long and 0.06 inch thick.
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
5. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

EQUIPMENT SUPPORTS
A.

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

B.

Grouting: Place grout under supports for equipment and make bearing surface smooth.

C.

Provide lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS
A.

Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment
supports.

B.

Fit exposed connections together to form hairline joints. Field weld connections that cannot
be shop welded because of shipping size limitations.

C.

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:
1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
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4.
3.4

3.5

3.6

Finish welds at exposed connections so no roughness shows after finishing and so
contours of welded surfaces match adjacent contours.

ADJUSTING
A.

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to
achieve indicated slope of pipe.

B.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

PAINTING
A.

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

HANGER AND SUPPORT SCHEDULE
A.

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

B.

Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system Sections.

C.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finish.

D.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

E.

Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments
for general service applications.

F.

Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment
applications.

G.

Use copper-plated pipe hangers and stainless-steel attachments for copper piping and tubing.

H.

Use padded hangers for piping that is subject to scratching.

I.

Use thermal-hanger shield inserts for insulated piping and tubing.

J.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified
in piping system Sections, install the following types:
1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of non-insulated or
insulated, stationary pipes ½ in to 30 in.
2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes 4 in
to 24 in, requiring up to 4 inches of insulation.
3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes
¾ in to 36 in, requiring clamp flexibility and up to 4 inches of insulation.
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4.
5.
6.
7.
8.
9.

Adjustable, Steel Band Hangers (MSS Type 7): For suspension of non-insulated,
stationary pipes ½ in to 8 in.
U-Bolts (MSS Type 24): For support of heavy pipes ½ in to 30 in.
Pipe Saddle Supports (MSS Type 36): For support of pipes 4 in to 36 in, with steel-pipe
base stanchion support and cast-iron floor flange or carbon-steel plate.
Pipe Stanchion Saddles (MSS Type 37): For support of pipes 4 in to 36 in, with steelpipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with Ubolt to retain pipe.
Single-Pipe Rolls (MSS Type 41): For suspension of pipes 1 in to 30 in, from two rods if
longitudinal movement caused by expansion and contraction might occur.
Complete Pipe Rolls (MSS Type 44): For support of pipes 2 in to 42 in if longitudinal
movement caused by expansion and contraction might occur but vertical adjustment is
not necessary.

K.

Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers ¾ in to 24 in.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers ¾ in to
24 in if longer ends are required for riser clamps.

L.

Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:
1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

M.

Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.
2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.
3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.
4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads
are considerable and rod sizes are large.
6. C-Clamps (MSS Type 23): For structural shapes.
7. Welded-Steel Brackets: For support of pipes from below, or for suspending from above
by using clip and rod. Use one of the following for indicated loads:
a. Light (MSS Type 31): 750 lb.
b. Medium (MSS Type 32): 1500 lb.
c. Heavy (MSS Type 33): 3000 lb.
8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

N.

Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.
2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.
3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

O.

Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:
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1.
2.
3.

Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 11/4 inches.
Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with
springs.
Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
base support.

P.

Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

Q.

Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

R.

Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and
waste piping for plumbing fixtures.
END OF SECTION
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SECTION 22 05 53
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
PART 1 GENERAL
1.1

SUMMARY
A. Section Includes:
1.
Equipment labels.
2.
Warning signs and labels.
3.
Pipe labels.

1.2

ACTION SUBMITTAL
A. Product Data: For each type of product indicated.

PART 2 PRODUCTS
2.1

EQUIPMENT LABELS
A. Metal Labels for Equipment:
1.
Material and Thickness: Aluminum, 0.032-inch or anodized aluminum, 0.032inch minimum thickness, and having predrilled or stamped holes for attachment
hardware.
2.
Minimum Label Size: Length and width vary for required label content, but not
less than 2-1/2 by 3/4 inch.
3.
Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than
24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately
larger lettering for greater viewing distances. Include secondary lettering twothirds to three-fourths the size of principal lettering.
4.
Fasteners: Stainless-steel rivets or self-tapping screws.
5.
Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate.
B. Plastic Labels for Equipment:
1.
Material and Thickness: Multilayer, multicolor, plastic labels for mechanical
engraving, 1/16 inch thick, and having predrilled holes for attachment hardware.
2.
Letter Color: Black.
3.
Background Color: White.
4.
Maximum Temperature: Able to withstand temperatures up to 160 deg F.
5.
Minimum Label Size: Length and width vary for required label content, but not
less than 2-1/2 by 3/4 inch.
6.
Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than
24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately
larger lettering for greater viewing distances. Include secondary lettering twothirds to three-fourths the size of principal lettering.
7.
Fasteners: Stainless-steel rivets or self-tapping screws.
8.
Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate.
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C. Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified.
D. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch
bond paper. Tabulate equipment identification number and identify Drawing numbers
where equipment is indicated (plans, details, and schedules), plus the Specification
Section number and title where equipment is specified. Equipment schedule shall be
included in operation and maintenance data.
2.2

PIPE LABELS
A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.
B. Pre-tensioned Pipe Labels: Pre-coiled, semi-rigid plastic formed to partially cover
circumference of pipe and to attach to pipe without fasteners or adhesive.
C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
D. Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
1.
Flow-Direction Arrows: Integral with piping system service lettering to
accommodate both directions or as separate unit on each pipe label to indicate
flow direction.
2.
Lettering Size: At least 1-1/2 inches high.

PART 3 EXECUTION
3.1

PREPARATION
A. Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.

3.2

EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.

3.3

PIPE LABEL INSTALLATION
A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums;
and exterior exposed locations as follows:
1.
Near each valve and control device.
2.
Near each branch connection, excluding short takeoffs for fixtures and terminal
units. Where flow pattern is not obvious, mark each pipe at branch.
3.
Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
4.
At access doors, manholes, and similar access points that permit view of
concealed piping.
5.
Near major equipment items and other points of origination and termination.
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6.
7.

Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 20
feet in areas of congested piping and equipment.
On piping above removable acoustical ceilings. Omit intermediately spaced
labels.

B. Pipe Label Color Schedule:
1.
Domestic Cold and Hot Water Piping:
a.
Background Color: White.
b.
Letter Color: Black.
2.
Condensate Drain Piping:
a.
Background Color: White.
b.
Letter Color: Black
END OF SECTION
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SECTION 22 07 19
PLUMBING PIPING INSULATION
PART 1 GENERAL
1.1

SUMMARY
A.

1.2

ACTION SUBMITTALS
A.

1.3

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS
A.

1.4

Section includes insulating the following plumbing piping services:
1. Domestic hot-water and cold-water piping.
2. Supplies and drains for handicap-accessible lavatories and sinks.

Field quality-control reports.

QUALITY ASSURANCE
A.

Surface-Burning Characteristics: For insulation and related materials, as determined by
testing identical products according to ASTM E 84 by a testing agency acceptable to
authorities having jurisdiction. Factory label insulation and jacket materials and adhesive,
mastic, tapes, and cement material containers, with appropriate markings of applicable testing
agency.
1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.

B.

Comply with the following applicable standards and other requirements specified for
miscellaneous components:
1. Supply and Drain Protective Shielding Guards: ICC A117.1.

PART 2 PRODUCTS
2.1

INSULATION MATERIALS
A.

Comply with requirements in "Piping Insulation Schedule, General," and "Indoor Piping
Insulation Schedule," articles for where insulating materials shall be applied.

B.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

C.

Products that come in contact with stainless steel shall have a leachable chloride content of
less than 50 ppm when tested according to ASTM C 871.

D.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

E.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

F.

Mineral-Fiber, Preformed Pipe Insulation:
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1.

2.

2.2

INSULATING CEMENTS
A.

2.3

2.4

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with ASTM C 449.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote.

ADHESIVES
A.

Materials shall be compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.

B.

Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-127.
b. Eagle Bridges - Marathon Industries; 225.
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-60/85-70.
d. Mon-Eco Industries, Inc.; 22-25.
e. One or both subparagraphs below may be required to comply with Project
requirements or authorities having jurisdiction.
2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
3. Adhesive shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

FACTORY-APPLIED JACKETS
A.

2.5

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. Fibrex Insulations Inc.; Coreplus 1200.
b. Johns Manville; Micro-Lok.
c. Knauf Insulation; 1000-Degree Pipe Insulation.
d. Manson Insulation Inc.; Alley-K.
e. Owens Corning; Fiberglas Pipe Insulation.
Type I, 850 Deg F Materials: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ. Factory-applied
jacket requirements are specified in "Factory-Applied Jackets" Article.

Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:
1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C 1136, Type I.

TAPES
A.

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.
1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:
a. ABI, Ideal Tape Division; 428 AWF ASJ.
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2.
3.
4.
5.
6.
7.

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.
c. Compac Corporation; 104 and 105.
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.
Width: 3 inches
Thickness: 11.5 mils
Adhesion: 90 ounces force/inch.
Elongation: 2 percent.
Tensile Strength: 40 lbf/inch in width.
ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

PART 3 EXECUTION
3.1

3.2

PREPARATION
A.

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

B.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use de-mineralized water.

GENERAL INSTALLATION REQUIREMENTS
A.

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping including fittings, valves, and specialties.

B.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses
required for each item of pipe system as specified in insulation system schedules.

C.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

D.

Install insulation with longitudinal seams at top and bottom of horizontal runs.

E.

Install multiple layers of insulation with longitudinal and end seams staggered.

F.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

G.

Keep insulation materials dry during application and finishing.

H.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

I.

Install insulation with least number of joints practical.

J.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.
1. Install insulation continuously through hangers and around anchor attachments.
2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.
3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.
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4.

3.3

3.4

Cover inserts with jacket material matching adjacent pipe insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

K.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and
wet and dry film thicknesses.

L.

Install insulation with factory-applied jackets as follows:
1. Draw jacket tight and smooth.
2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket.
Secure strips with adhesive and outward clinching staples along both edges of strip,
spaced 4 inches o.c.
3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal
seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps
with outward clinching staples along edge at 4 inches o.c.
a. For below-ambient services, apply vapor-barrier mastic over staples.
4. Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.
5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and
at ends adjacent to pipe flanges and fittings.

M.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its
nominal thickness.

N.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

O.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches
similar to butt joints.

P.

For above-ambient services, do not install insulation to the following:
1. Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.
4. Cleanouts.

PENETRATIONS
A.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

B.

Insulation Installation at Floor Penetrations:
1. Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through fire-rated assemblies.

GENERAL PIPE INSULATION INSTALLATION
A.

Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.

B.

Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
1. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity unless otherwise indicated.
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2.

3.

4.

5.
6.

3.5

3.6

Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same
material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.
Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.
Insulate valves using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. For valves, insulate up to and including the bonnets,
valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with
insulating cement.
Insulate flanges and unions using a section of oversized preformed pipe insulation.
Overlap adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker.
Cover segmented insulated surfaces with a layer of finishing cement and coat with a
mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for
above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the
mastic to a smooth and well-shaped contour.

INSTALLATION OF MINERAL-FIBER PREFORMED PIPE INSULATION
A.

Insulation Installation on Straight Pipes and Tubes:
1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten
bands without deforming insulation materials.
2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions
with vapor-barrier mastic and joint sealant.
3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with
outward clinched staples at 6 inches o.c.
4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple
longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by
insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B.

Insulation Installation on Pipe Fittings and Elbows:
1. Install preformed sections of same material as straight segments of pipe insulation when
available.
2. When preformed insulation elbows and fittings are not available, install mitered sections
of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation
materials with wire or bands.

C.

Insulation Installation on Valves and Pipe Specialties:
1. Install preformed sections of same material as straight segments of pipe insulation when
available.
2. When preformed sections are not available, install mitered sections of pipe insulation to
valve body.
3. Arrange insulation to permit access to packing and to allow valve operation without
disturbing insulation.
4. Install insulation to flanges as specified for flange insulation application.

FIELD QUALITY CONTROL
A.

Perform tests and inspections.
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3.7

B.

Tests and Inspections:
1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing
field-applied jacket and insulation in layers in reverse order of their installation.

C.

All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.

PIPING INSULATION SCHEDULE, GENERAL
A.

3.8

Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping
system, selection from materials listed is Contractor's option.

INDOOR PIPING INSULATION SCHEDULE
A.

Domestic Hot and Re-circulated Hot Water: Insulation shall be the following:
1. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.

B.

Exposed Sanitary Drains, Domestic Water, Domestic Hot Water, and Stops for Plumbing
Fixtures for People with Disabilities: Insulation shall be the following:
1. Molded Vinyl: Truebro Lav Guard , white
END OF SECTION

Plumbing Piping Insulation

22 07 19-6

Specifications

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

SECTION 22 11 16
DOMESTIC WATER PIPING
PART 1 GENERAL
1.1

SUMMARY
A.

1.2

ACTION SUBMITTALS
A.

1.3

Section includes aboveground domestic water pipes, tubes, and fittings inside buildings.

Product Data: For transition fittings and dielectric fittings.

INFORMATIONAL SUBMITTALS
A.

System purging and disinfecting activities report.

B.

Field quality-control reports.

PART 2 PRODUCTS
2.1

2.2

PIPING MATERIALS
A.

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.

B.

Potable-water piping and components shall comply with NSF 14 and NSF 61. Plastic piping
components shall be marked with "NSF-pw."

COPPER TUBE AND FITTINGS
A.

Hard Copper Tube: ASTM B 88, Type L water tube, drawn temper.

B.

Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.

C.

Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.

D.

Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends.

E.

Copper Unions:
1. MSS SP-123.
2. Cast-copper-alloy, hexagonal-stock body.
3. Ball-and-socket, metal-to-metal seating surfaces.
4. Solder-joint or threaded ends.

F.

Copper Pressure-Seal-Joint Fittings:
1. Fittings for NPS 2 and Smaller: Wrought-copper fitting with EPDM-rubber, O-ring seal in
each end.
2. Fittings for NPS 2-1/2 to NPS 4: Cast-bronze or wrought-copper fitting with EPDMrubber, O-ring seal in each end.

G.

Copper Push-on-Joint Fittings:
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1.
2.
2.3

2.4

2.5

Cast-copper fitting complying with ASME B16.18 or wrought-copper fitting complying with
ASME B 16.22.
Stainless-steel teeth and EPDM-rubber, O-ring seal in each end instead of solder-joint
ends.

PIPING JOINING MATERIALS
A.

Solder Filler Metals: ASTM B 32, lead-free alloys.

B.

Flux: ASTM B 813, water flushable.

C.

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for generalduty brazing unless otherwise indicated.

TRANSITION FITTINGS
A.

General Requirements:
1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

B.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system
fitting.

DIELECTRIC FITTINGS
A.

General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be
joined.

B.

Dielectric Unions:
1. Standard: ASSE 1079.
2. Pressure Rating: 125 psig minimum at 180 deg F.
3. End Connections: Solder-joint copper alloy and threaded ferrous.

PART 3 EXECUTION
3.1

PIPING INSTALLATION
A.

Drawing plans, schematics, and diagrams indicate general location and arrangement of
domestic water piping. Indicated locations and arrangements are used to size pipe and
calculate friction loss, expansion, and other design considerations. Install piping as indicated
unless deviations to layout are approved on coordination drawings.

B.

Install domestic water piping level and plumb.

C.

Install seismic restraints on piping.

D.

Install piping concealed from view and protected from physical contact by building occupants
unless otherwise indicated and except in equipment rooms and service areas.

Domestic Water Piping
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3.2

3.3

E.

Install piping indicated to be exposed and piping in equipment rooms and service areas at
right angles or parallel to building walls. Diagonal runs are prohibited unless specifically
indicated otherwise.

F.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.

G.

Install piping to permit valve servicing.

H.

Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher
than the system pressure rating used in applications below unless otherwise indicated.

I.

Install piping free of sags and bends.

J.

Install fittings for changes in direction and branch connections.

K.

Install unions in copper tubing at final connection to each piece of equipment, machine, and
specialty.

L.

Install sleeves for piping penetrations of walls, ceilings, and floors.

M.

Install sleeve seals for piping penetrations of concrete walls and slabs.

N.

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing
Piping."

JOINT CONSTRUCTION
A.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

B.

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings
before assembly.

C.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and
restore full ID. Join pipe fittings and valves as follows:
1. Apply appropriate tape or thread compound to external pipe threads.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged.

D.

Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed
Joints" chapter.

E.

Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube.
Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

F.

Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of
both piping systems.

TRANSITION FITTING INSTALLATION
A.

Install transition couplings at joints of dissimilar piping.

B.

Transition Fittings in Underground Domestic Water Piping:
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1.
2.
C.
3.4

3.5

3.6

Fittings for NPS 1-1/2 and Smaller: Fitting-type coupling.
Fittings for NPS 2 and Larger: Sleeve-type coupling.

Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller:

DIELECTRIC FITTING INSTALLATION
A.

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

B.

Dielectric Fittings for NPS 2 and Smaller: Use dielectric couplings.

HANGER AND SUPPORT INSTALLATION
A.

Comply with requirements for pipe hanger, support products, and installation in Division 22
Section "Hangers and Supports for Plumbing Piping and Equipment."
1. Vertical Piping: MSS Type 8 or 42 clamps.
2. Individual, Straight, Horizontal Piping Runs:
a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer than 100 Feet: MSS Type 43, adjustable roller hangers.
3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
4. Base of Vertical Piping: MSS Type 52, spring hangers.

B.

Support vertical piping and tubing at base and at each floor.

C.

Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.

D.

Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:
1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
4. NPS 2-1/2: 108 inches with 1/2-inch rod.
5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod.
6. NPS 6: 10 feet with 5/8-inch rod.
7. NPS 8: 10 feet with 3/4-inch rod.

E.

Install supports for vertical copper tubing every 10 feet.

F.

Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's
written instructions.

CONNECTIONS
A.

Drawings indicate general arrangement of piping, fittings, and specialties.

B.

When installing piping adjacent to equipment and machines, allow space for service and
maintenance.

C.

Connect domestic water piping to exterior water-service piping. Use transition fitting to join
dissimilar piping materials.

D.

Connect domestic water piping to water-service piping with shutoff valve; extend and connect
to the following:

Domestic Water Piping
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1.
2.

3.7

3.8

3.9

Water Heaters: Cold-water inlet and hot-water outlet piping in sizes indicated, but not
smaller than sizes of water heater connections.
Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller
than that required by plumbing code. Comply with requirements for connection sizes in
Division 22 plumbing fixture Sections.

IDENTIFICATION
A.

Identify system components.

B.

Label pressure piping with system operating pressure.

FIELD QUALITY CONTROL
A.

Perform the following tests and inspections:
1. Piping Inspections:
a. Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.
b. During installation, notify authorities having jurisdiction at least one day before
inspection must be made. Perform tests specified below in presence of authorities
having jurisdiction:
1) Roughing-in Inspection: Arrange for inspection of piping before concealing or
closing in after roughing in and before setting fixtures.
2) Final Inspection: Arrange for authorities having jurisdiction to observe tests
specified in "Piping Tests" Subparagraph below and to ensure compliance with
requirements.
c. Re-inspection: If authorities having jurisdiction find that piping will not pass tests or
inspections, make required corrections and arrange for re-inspection.
d. Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.
2. Piping Tests:
a. Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water.
b. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit a
separate report for each test, complete with diagram of portion of piping tested.
c. Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was covered
or concealed before it was tested.
d. Cap and subject piping to static water pressure of 50 psig above operating pressure,
without exceeding pressure rating of piping system materials. Isolate test source
and allow it to stand for four hours. Leaks and loss in test pressure constitute
defects that must be repaired.
e. Repair leaks and defects with new materials, and retest piping or portion thereof
until satisfactory results are obtained.
f.
Prepare reports for tests and for corrective action required.

B.

Domestic water piping will be considered defective if it does not pass tests and inspections.

C.

Prepare test and inspection reports.

ADJUSTING
A.

Perform the following adjustments before operation:
1. Close drain valves, hydrants, and hose bibbs.
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2.
3.
4.

5.
6.
7.
8.

Open shutoff valves to fully open position.
Open throttling valves to proper setting.
Adjust balancing valves in hot-water-circulation return piping to provide adequate flow.
a. Manually adjust ball-type balancing valves in hot-water-circulation return piping to
provide hot-water flow in each branch.
b. Adjust calibrated balancing valves to flows indicated.
Remove plugs used during testing of piping and for temporary sealing of piping during
installation.
Remove and clean strainer screens. Close drain valves and replace drain plugs.
Remove filter cartridges from housings and verify that cartridges are as specified for
application where used and are clean and ready for use.
Check plumbing specialties and verify proper settings, adjustments, and operation.

3.10 CLEANING
A.

Clean and disinfect potable domestic water piping as follows:
1. Purge new piping and parts of existing piping that have been altered, extended, or
repaired before using.
2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if
methods are not prescribed, use procedures described in either AWWA C651 or
AWWA C652 or follow procedures described below:
a. Flush piping system with clean, potable water until dirty water does not appear at
outlets.
b. Fill and isolate system according to either of the following:
1) Fill system or part thereof with water/chlorine solution with at least 50 ppm of
chlorine. Isolate with valves and allow to stand for 24 hours.
2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of
chlorine. Isolate and allow to stand for three hours.
c. Flush system with clean, potable water until no chlorine is in water coming from
system after the standing time.
d. Repeat procedures if biological examination shows contamination.
e. Submit water samples in sterile bottles to authorities having jurisdiction.

B.

Prepare and submit reports of purging and disinfecting activities. Include copies of watersample approvals from authorities having jurisdiction.

C.

Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

3.11 PIPING SCHEDULE
A.

Transition and special fittings with pressure ratings at least equal to piping rating may be used
in applications below unless otherwise indicated.

B.

Flanges and unions may be used for aboveground piping joints unless otherwise indicated.

C.

Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground
copper tubing.

D.

Aboveground domestic water piping, NPS 2 and smaller , shall be the following:
1. Hard copper tube, ASTM B 88, Type L; cast or wrought-copper, solder-joint fittings; and
brazed or soldered joints.

E.

Aboveground domestic water piping, NPS 2-1/2 to NPS 4, shall be the following:
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1.

Hard copper tube, ASTM B 88, Type L; cast or wrought-copper, solder-joint fittings; and
brazed or soldered joints.
END OF SECTION
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SECTION 22 11 19
DOMESTIC WATER PIPING SPECIALTIES
PART 1 GENERAL
1.1

SUMMARY
A.

1.2

ACTION SUBMITTALS
A.

1.3

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS
A.

1.4

Section Includes:
1. Hose bibbs.
2. Water-hammer arresters.
3. Trap-seal primer valves.

Field quality-control reports.

CLOSEOUT SUBMITTALS
A.

Operation and maintenance data.

PART 2 PRODUCTS
2.1

GENERAL REQUIREMENTS FOR PIPING SPECIALTIES
A.

2.2

PERFORMANCE REQUIREMENTS
A.

2.3

Potable-water piping and components shall comply with NSF 61.

Minimum Working Pressure for Domestic Water Piping Specialties: 125 psig unless otherwise
indicated.

HOSE BIBBS
A.

Hose Bibbs:
1. Standard: ASME A112.18.1 for sediment faucets.
2. Body Material: Bronze.
3. Seat: Bronze, replaceable.
4. Supply Connections: NPS 3/4 threaded or solder-joint inlet.
5. Outlet Connection: Garden-hose thread complying with ASME B1.20.7.
6. Pressure Rating: 125 psig.
7. Vacuum Breaker: Integral non-removable, drainable, hose-connection vacuum breaker
complying with ASSE 1011.
8. Finish for Equipment Rooms: Rough bronze, or chrome or nickel plated.
9. Finish for Service Areas: Chrome or nickel plated.
10. Finish for Finished Rooms: Chrome or nickel plated.
11. Operation for Equipment Rooms: Wheel handle or operating key.
12. Operation for Service Areas: Operating key.
13. Operation for Finished Rooms: Operating key.
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14. Include operating key with each operating-key hose bibb.
15. Include wall flange with each chrome- or nickel-plated hose bibb.
2.4

WATER-HAMMER ARRESTERS
A.

2.5

Water-Hammer Arresters:
1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a. Precision Plumbing Products, Inc.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
c. Watts Drainage Products.
d. Zurn Industries, LLC; Plumbing Products Group; Specification Drainage Products.
2. Standard: ASSE 1010 or PDI-WH 201.
3. Type: Metal bellows.
4. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.

TRAP-SEAL PRIMER DEVICE
A.

Drainage-Type, Trap-Seal Primer Device:
1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
2. Standard: ASSE 1044, lavatory P-trap with NPS 3/8 minimum, trap makeup connection.
3. Material: Chrome-plated, cast brass.

PART 3 EXECUTION
3.1

3.2

INSTALLATION
A.

Install drainage-type, trap-seal primer valves as lavatory trap with outlet piping pitched down
toward drain trap a minimum of 1 percent, and connect to floor-drain body, trap, or inlet fitting.

B.

Install water-hammer arresters in water piping according to PDI-WH 201.

CONNECTIONS
A.

3.3

Comply with requirements for piping specified in other Division 22 Sections. Drawings
indicate general arrangement of piping, fittings, and specialties.

FIELD QUALITY CONTROL
A.

Domestic water piping specialties will be considered defective if they do not pass tests and
inspections.

B.

Prepare test and inspection reports.
END OF SECTION
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SECTION 221316
SANITARY WASTE AND VENT PIPING
PART 1 - GENERAL
1.1

SUMMARY
A.

Section Includes:
1.
2.

1.2

Pipe, tube, and fittings.
Specialty pipe fittings.

PERFORMANCE REQUIREMENTS
A.

1.3

Seismic Performance: Soil, waste, and vent piping and support and installation shall withstand
the effects of earthquake motions determined according to ASCE/SEI 7.
ACTION SUBMITTALS

A.
1.4

Product Data: For each type of product indicated.
INFORMATIONAL SUBMITTALS

A.

Seismic Qualification Certificates: For waste and vent piping, accessories, and components,
from manufacturer.
1.
2.

B.
1.5

Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.
Detailed description of piping anchorage devices on which the certification is based and
their installation requirements.

Field quality-control reports.
QUALITY ASSURANCE

A.

Piping materials shall bear label, stamp, or other markings of specified testing agency.

B.

Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for
plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent
piping and "NSF-sewer" for plastic sewer piping.
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PART 2 - PRODUCTS
2.1

PIPING MATERIALS
A.

2.2

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting
materials, and joining methods for specific services, service locations, and pipe sizes.
HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS

A.

Pipe and Fittings: ASTM A 74, Service class.

B.

Gaskets: ASTM C 564, rubber.

2.3

HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
A.

Pipe and Fittings: ASTM A 888 or CISPI 301.

B.

CISPI, Hubless-Piping Couplings:
1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a.
b.
c.

2.
3.
C.

Standards: ASTM C 1277 and CISPI 310.
Description: Stainless-steel corrugated shield with stainless-steel bands and tightening
devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.

Heavy-Duty, Hubless-Piping Couplings:
1.

Manufacturers: Subject to compliance with requirements, [provide products by one of the
following] [available manufacturers offering products that may be incorporated into the
Work include, but are not limited to, the following]:
a.
b.
c.

2.
3.

2.4

ANACO-Husky.
Fernco Inc.
Mission Rubber Company; a division of MCP Industries, Inc.

ANACO-Husky.
Clamp-All Corp.
Mission Rubber Company; a division of MCP Industries, Inc.

Standards: ASTM C 1277 and ASTM C 1540.
Description: Stainless-steel shield with stainless-steel bands and tightening devices; and
ASTM C 564, rubber sleeve with integral, center pipe stop.

COPPER TUBE AND FITTINGS
A.

Copper DWV Tube: ASTM B 306, drainage tube, drawn temper.

B.

Copper Drainage Fittings:
solder-joint fittings.
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C.

Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.
1.
2.

D.
2.5

Flange Gasket Materials: ASME B16.21, full-face, flat, nonmetallic, asbestos-free, 1/8inch maximum thickness unless thickness or specific material is indicated.
Flange Bolts and Nuts: ASME B18.2.1, carbon steel unless otherwise indicated.

Solder: ASTM B 32, lead free with ASTM B 813, water-flushable flux.
ABS PIPE AND FITTINGS

A.

Solid-Wall ABS Pipe: ASTM D 2661, Schedule 40.

B.

Cellular-Core ABS Pipe: ASTM F 628, Schedule 40.

C.

ABS Socket Fittings: ASTM D 2661, made to ASTM D 3311, drain, waste, and vent patterns.

D.

Solvent Cement: ASTM D 2235.
1.
2.

2.6

ABS solvent cement shall have a VOC content of 325 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).
Solvent cement shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

PVC PIPE AND FITTINGS
A.

Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.

B.

Cellular-Core PVC Pipe: ASTM F 891, Schedule 40.

C.

PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns
and to fit Schedule 40 pipe.

D.

Adhesive Primer: ASTM F 656.
1.
2.

E.

Solvent Cement: ASTM D 2564.
1.
2.

2.7

Adhesive primer shall have a VOC content of 550 g/L or less when calculated according
to 40 CFR 59, Subpart D (EPA Method 24).
Adhesive primer shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

PVC solvent cement shall have a VOC content of 510 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).
Solvent cement shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

SPECIALTY PIPE FITTINGS
A.

Transition Couplings:
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1.
2.
3.

General Requirements: Fitting or device for joining piping with small differences in OD's
or of different materials. Include end connections same size as and compatible with
pipes to be joined.
Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping
system fitting.
Unshielded, Non-pressure Transition Couplings:
a.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:
1)
2)
3)

b.
c.
d.

Standard: ASTM C 1173.
Description: Elastomeric, sleeve-type, reducing or transition pattern. Include
shear ring and corrosion-resistant-metal tension band and tightening mechanism
on each end.
Sleeve Materials:
1)
2)
3)

4.

Dallas Specialty & Mfg. Co.
Fernco Inc.
Mission Rubber Company; a division of MCP Industries, Inc.

For Cast-Iron Soil Pipes: ASTM C 564, rubber.
For Plastic Pipes: ASTM F 477, elastomeric seal or ASTM D 5926, PVC.
For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with
pipe materials being joined.

Shielded, Non-pressure Transition Couplings:
a.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:
1)
2)

b.
c.

Cascade Waterworks Mfg. Co.
Mission Rubber Company; a division of MCP Industries, Inc.

Standard: ASTM C 1460.
Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer
shield and corrosion-resistant-metal tension band and tightening mechanism on
each end.

PART 3 - EXECUTION
3.1

EARTH MOVING
A.

3.2

Comply with requirements for excavating, trenching, and backfilling specified in Division 31
Section "Earth Moving."
PIPING INSTALLATION

A.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicated locations and arrangements were used to size pipe and calculate friction
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loss, expansion, pump sizing, and other design considerations. Install piping as indicated
unless deviations to layout are approved on coordination drawings.
B.

Install piping in concealed locations unless otherwise indicated and except in equipment rooms
and service areas.

C.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

D.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

E.

Install piping at indicated slopes.

F.

Install piping free of sags and bends.

G.

Install fittings for changes in direction and branch connections.

H.

Install seismic restraints on piping.

I.

Make changes in direction for soil and waste drainage and vent piping using appropriate
branches, bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may be
used on vertical stacks if change in direction of flow is from horizontal to vertical. Use long-turn,
double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side
with common drain pipe. Straight tees, elbows, and crosses may be used on vent lines. Do not
change direction of flow more than 90 degrees. Use proper size of standard increasers and
reducers if pipes of different sizes are connected. Reducing size of drainage piping in direction
of flow is prohibited.

J.

Lay buried building drainage piping beginning at low point of each system. Install true to grades
and alignment indicated, with unbroken continuity of invert. Place hub ends of piping upstream.
Install required gaskets according to manufacturer's written instructions for use of lubricants,
cements, and other installation requirements. Maintain swab in piping and pull past each joint
as completed.

K.

Install soil and waste drainage and vent piping at the following minimum slopes unless
otherwise indicated:
1.
2.
3.

Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS 3 and
smaller; 2 percent downward in direction of flow for piping NPS 4 and larger.
Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow.
Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

L.

Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook,"
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

M.

Install aboveground copper tubing according to CDA's "Copper Tube Handbook."

N.

Install aboveground ABS piping according to ASTM D 2661.

O.

Install aboveground PVC piping according to ASTM D 2665.

P.

Install underground ABS and PVC piping according to ASTM D 2321.

Q.

Plumbing Specialties:
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1.
2.

Install cleanouts at grade and extend to where building sanitary drains connect to building
sanitary sewers in sanitary drainage gravity-flow piping. Comply with requirements for
cleanouts specified in Division 22 Section "Sanitary Waste Piping Specialties."
Install drains in sanitary drainage gravity-flow piping. Comply with requirements for
drains specified in Division 22 Section "Sanitary Waste Piping Specialties."

R.

Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

S.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Division 22 Section "Sleeves and Sleeve Seals for Plumbing Piping."

T.

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Division 22 Section "Sleeves and Sleeve Seals for
Plumbing Piping."

U.

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Division 22 Section "Escutcheons for Plumbing
Piping."

3.3

JOINT CONSTRUCTION
A.

Join hub-and-spigot, cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil
Pipe and Fittings Handbook" for compression joints.

B.

Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and
Fittings Handbook" for hubless-piping coupling joints.

C.

Join copper tube and fittings with soldered joints according to ASTM B 828. Use ASTM B 813,
water-flushable, lead-free flux and ASTM B 32, lead-free-alloy solder.

D.

Flanged Joints: Align bolt holes. Select appropriate gasket material, size, type, and thickness.
Install gasket concentrically positioned. Use suitable lubricants on bolt threads. Torque bolts in
cross pattern.

E.

Plastic, Non-pressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe
and fittings according to the following:
1.
2.
3.

3.4

Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent
cements.
ABS Piping: Join according to ASTM D 2235 and ASTM D 2661 Appendixes.
PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 Appendixes.

SPECIALTY PIPE FITTING INSTALLATION
A.

Transition Couplings:
1.
2.

Install transition couplings at joints of piping with small differences in OD's.
In Drainage Piping: Shielded, non-pressure transition couplings.
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3.5

HANGER AND SUPPORT INSTALLATION
A.

Comply with requirements for pipe hanger and support devices and installation specified in
Division 22 Section "Hangers and Supports for Plumbing Piping and Equipment."
1.
2.
3.
4.
5.
6.

Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
Install stainless-steel pipe hangers for horizontal piping in corrosive environments.
Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
Install stainless-steel pipe support clamps for vertical piping in corrosive environments.
Vertical Piping: MSS Type 8 or Type 42, clamps.
Install individual, straight, horizontal piping runs:
a.
b.
c.

7.
8.

100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
Longer than 100 Feet: MSS Type 43, adjustable roller hangers.
Longer than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls.
Support pipe rolls on trapeze.
Base of Vertical Piping: MSS Type 52, spring hangers.

B.

Support horizontal piping and tubing within 12 inches of each fitting and coupling.

C.

Support vertical piping and tubing at base and at each floor.

D.

Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.

E.

Install hangers for cast-iron soil piping with the following maximum horizontal spacing and
minimum rod diameters:
1.
2.
3.
4.
5.

NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.
NPS 3: 60 inches with 1/2-inch rod.
NPS 4 and NPS 5: 60 inches with 5/8-inch rod.
NPS 6 and NPS 8: 60 inches with 3/4-inch rod.
Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to
60 inches.

F.

Install supports for vertical cast-iron soil piping every 15 feet.

G.

Install hangers for copper tubing with the following maximum horizontal spacing and minimum
rod diameters:
1.
2.
3.
4.
5.
6.

NPS 1-1/4: 72 inches with 3/8-inch rod.
NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
NPS 2-1/2: 108 inches with 1/2-inch rod.
NPS 3 and NPS 5: 10 feet with 1/2-inch rod.
NPS 6: 10 feet with 5/8-inch rod.
NPS 8: 10 feet with 3/4-inch rod.

H.

Install supports for vertical copper tubing every 10 feet.

I.

Install hangers for ABS and PVC piping with the following maximum horizontal spacing and
minimum rod diameters:
1.
2.

Specifications

NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.
NPS 3: 48 inches with 1/2-inch rod.
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3.
4.

NPS 4 and NPS 5: 48 inches with 5/8-inch rod.
NPS 6 and NPS 8: 48 inches with 3/4-inch rod.

J.

Install supports for vertical ABS and PVC piping every 48 inches.

K.

Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written
instructions.

3.6

CONNECTIONS
A.

Drawings indicate general arrangement of piping, fittings, and specialties.

B.

Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join
dissimilar piping materials.

C.

Connect drainage and vent piping to the following:
1.
2.
3.
4.
5.
6.

D.

3.7

Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than
required by plumbing code.
Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated,
but not smaller than required by authorities having jurisdiction.
Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not
smaller than required by plumbing code.
Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover
flush with floor.
Comply with requirements for [backwater valves] [cleanouts] [and] [drains] specified in
Division 22 Section "Sanitary Waste Piping Specialties."
Equipment: Connect drainage piping as indicated. Provide shutoff valve if indicated and
union for each connection. Use flanges instead of unions for connections NPS 2-1/2 and
larger.

Where installing piping adjacent to equipment, allow space for service and maintenance of
equipment.
IDENTIFICATION

A.

3.8

Identify exposed sanitary waste and vent piping. Comply with requirements for identification
specified in Division 22 Section "Identification for Plumbing Piping and Equipment."
FIELD QUALITY CONTROL

A.

During installation, notify authorities having jurisdiction at least 24 hours before inspection must
be made. Perform tests specified below in presence of authorities having jurisdiction.
1.
2.

B.

Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in
after roughing-in and before setting fixtures.
Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe
tests specified below and to ensure compliance with requirements.

Re-inspection: If authorities having jurisdiction find that piping will not pass test or inspection,
make required corrections and arrange for re-inspection.

Sanitary Waste and Vent Piping
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C.

Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

D.

Test sanitary drainage and vent piping according to procedures of authorities having jurisdiction
or, in absence of published procedures, as follows:
1.
2.
3.

4.

5.
6.
3.9

Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate
report for each test, complete with diagram of portion of piping tested.
Leave uncovered and unconcealed new, altered, extended, or replaced drainage and
vent piping until it has been tested and approved. Expose work that was covered or
concealed before it was tested.
Roughing-in Plumbing Test Procedure: Test drainage and vent piping except outside
leaders on completion of roughing-in. Close openings in piping system and fill with water
to point of overflow, but not less than 10-foot head of water. From 15 minutes before
inspection starts to completion of inspection, water level must not drop. Inspect joints for
leaks.
Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled
with water, test connections and prove they are gastight and watertight. Plug vent-stack
openings on roof and building drains where they leave building. Introduce air into piping
system equal to pressure of 1-inch wg. Use U-tube or manometer inserted in trap of
water closet to measure this pressure. Air pressure must remain constant without
introducing additional air throughout period of inspection. Inspect plumbing fixture
connections for gas and water leaks.
Repair leaks and defects with new materials and retest piping, or portion thereof, until
satisfactory results are obtained.
Prepare reports for tests and required corrective action.

CLEANING AND PROTECTION
A.

Clean interior of piping. Remove dirt and debris as work progresses.

B.

Protect drains during remainder of construction period to avoid clogging with dirt and debris and
to prevent damage from traffic and construction work.

C.

Place plugs in ends of uncompleted piping at end of day and when work stops.

D.

Exposed ABS and PVC Piping: Protect plumbing vents exposed to sunlight with two coats of
water-based latex paint.

3.10

PIPING SCHEDULE

A.

Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.

B.

Aboveground, soil and waste piping NPS 4 and smaller shall be any of the following:
1.
2.
3.
4.
5.
6.

Specifications

Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and
coupled joints.
Copper DWV tube, copper drainage fittings, and soldered joints.
ABS pipe, ABS socket fittings, and solvent-cemented joints.
PVC pipe, PVC socket fittings, and solvent-cemented joints.
Dissimilar Pipe-Material Couplings: Shielded, non-pressure transition couplings.
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C.

Aboveground, soil and waste piping NPS 5 and larger shall be any of the following:
1.
2.
3.
4.

D.

Aboveground, vent piping NPS 4 and smaller shall be any of the following:
1.
2.
3.
4.
5.
6.

E.

Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
Hubless, cast-iron soil pipe and fittings; CISPI hubless-piping couplings; and coupled
joints.
Copper DWV tube, copper drainage fittings, and soldered joints.
ABS pipe, ABS socket fittings, and solvent-cemented joints.
PVC pipe, PVC socket fittings, and solvent-cemented joints.
Dissimilar Pipe-Material Couplings: Shielded, non-pressure transition couplings.

Underground, soil, waste, and vent piping NPS 4 and smaller shall be any of the following:
1.
2.
3.
4.
5.

F.

Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
Hubless, cast-iron soil pipe and fittings;heavy-duty hubless-piping couplings; and coupled
joints.
PVC pipe, PVC socket fittings, and solvent-cemented joints.
Dissimilar Pipe-Material Couplings: Shielded, non-pressure transition couplings.

Service class, cast-iron soil piping; gaskets; and gasketed joints.
Hubless, cast-iron soil pipe and fittings; heavy-duty cast-iron hubless-piping couplings;
and coupled joints.
ABS pipe, ABS socket fittings, and solvent-cemented joints.
PVC pipe, PVC socket fittings, and solvent-cemented joints.
Dissimilar Pipe-Material Couplings: Shielded, non-pressure transition couplings.

Underground, soil and waste piping NPS 5 and larger shall be any of the following:
1.
2.
3.
4.

Service class, cast-iron soil piping; gaskets; and gasketed joints.
Hubless, cast-iron soil pipe and fittings; heavy-duty cast-iron hubless-piping couplings;
coupled joints.
PVC pipe; PVC socket fittings; and solvent-cemented joints.
Dissimilar Pipe-Material Couplings: Shielded, non-pressure transition couplings.
END OF SECTION
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SECTION 22 13 19
SANITARY WASTE PIPING SPECIALTIES
PART 1 GENERAL
1.1

SUMMARY
A.

1.2

ACTION SUBMITTALS
A.

1.3

This Section includes the following sanitary drainage piping specialties:
1. Cleanouts.
2. Floor drains.
3. Miscellaneous sanitary drainage piping specialties.
4. Flashing materials.

Product Data: For each type of product indicated. Include rated capacities, and operating
characteristics.

QUALITY ASSURANCE
A.

Drainage piping specialties shall bear label, stamp, or other markings of specified testing
agency.

PART 2 PRODUCTS
2.1

CLEANOUTS
A.

Exposed Cast-Iron Cleanouts:
1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a. Josam Company; Josam Div.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
c. Watts Drainage Products Inc.
d. Zurn Plumbing Products Group; Specification Drainage Operation.
2. Standard: ASME A112.36.2M for cast iron for cleanout test tee.
3. Size: Same as connected drainage piping
4. Body Material: Hubless, cast-iron soil pipe test tee as required to match connected
piping.
5. Closure: Countersunk or raised-head, plastic plug.
6. Closure Plug Size: Same as or not more than one size smaller than cleanout size.

B.

Cast-Iron Floor Cleanouts:
1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a. Josam Company; Josam Div.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
c. Watts Drainage Products Inc.
d. Zurn Plumbing Products Group; Specification Drainage Operation.
2. Standard: ASME A112.36.2M for threaded, adjustable housing cleanout.
3. Size: Same as connected branch.
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4.
5.
6.
7.
8.
9.
10.
11.
C.

2.2

Cast-Iron Wall Cleanout:
1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a. Josam Company; Josam Div.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
c. Watts Drainage Products Inc.
d. Zurn Plumbing Products Group; Specification Drainage Operation.
2. Standard: ASME A112.36.2M. Include wall access.
3. Size: Same as connected drainage piping.
4. Body: Hubless, cast-iron soil pipe test tee as required to match connected piping.
5. Closure: Countersunk or raised-head, cast-iron plug.
6. Closure Plug Size: Same as or not more than one size smaller than cleanout size.
7. Wall Access: Round, flat, chrome-plated brass or stainless-steel cover plate with screw.

FLOOR DRAINS
A.

2.3

Type: Threaded, adjustable housing.
Body or Ferrule: Cast iron.
Outlet Connection: Threaded.
Closure: Plastic plug.
Adjustable Housing Material: Cast iron with threads.
Frame and Cover Material and Finish: Polished bronze.
Frame and Cover Shape: Round.
Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.

Cast-Iron Floor Drains (FD):
1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a. Josam Company; Josam Div.
b. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.
c. Watts Drainage Products Inc.
d. Zurn Plumbing Products Group; Specification Drainage Operation.
2. Standard: ASME A112.6.3.
3. Pattern: Floor drain.
4. Body Material: Gray iron.
5. Clamping Device: Required.
6. Outlet: Bottom.
7. Sediment Bucket: Required.
8. Top or Strainer Material: Nickel bronze.
9. Top of Body and Strainer Finish: Nickel bronze.
10. Top Shape: Round.
11. Trap Material: Cast iron.
12. Trap Pattern: Standard P-trap.
13. Trap Features: Trap-seal primer valve drain connection.

MISCELLANEOUS SANITARY DRAINAGE PIPING SPECIALTIES
A.

Floor-Drain, Trap-Seal Primer Fittings:
1. Description: Cast iron, with threaded inlet and threaded or spigot outlet, and trap-seal
primer valve connection.
2. Size: Same as floor drain outlet with NPS 1/2 side inlet.

B.

Sleeve Flashing Device:

Sanitary Waste Piping Specialties
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1.

2.
2.4

Description: Manufactured, cast-iron fitting, with clamping device, which forms sleeve for
pipe floor penetrations of floor membrane. Include galvanized-steel pipe extension in top
of fitting that will extend 2 inches above finished floor and galvanized-steel pipe extension
in bottom of fitting that will extend through floor slab.
Size: As required for close fit to riser or stack piping.

FLASHING MATERIALS
A.

Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum weights
and thicknesses, unless otherwise indicated:
1. General Use: 4.0-lb/sq. ft., 0.0625-inch thickness.
2. Vent Pipe Flashing: 3.0-lb/sq. ft., 0.0469-inch thickness.
3. Burning: 6-lb/sq. ft., 0.0938-inch thickness.

B.

Fasteners: Metal compatible with material and substrate being fastened.

C.

Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory
units required for installation; matching or compatible with material being installed.

D.

Solder: ASTM B 32, lead-free alloy.

E.

Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic.

PART 3 EXECUTION
3.1

INSTALLATION
A.

Install cleanouts in aboveground piping and building drain piping according to the following,
unless otherwise indicated:
1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless
larger cleanout is indicated.
2. Locate at each change in direction of piping greater than 45 degrees.
3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for
larger piping.
4. Locate at base of each vertical soil and waste stack.

B.

For floor cleanouts for piping below floors, install cleanout deck plates with top flush with
finished floor.

C.

For cleanouts located in concealed piping, install cleanout wall access covers, of types
indicated, with frame and cover flush with finished wall.

D.

Install floor drains at low points of surface areas to be drained. Set grates of drains flush with
finished floor, unless otherwise indicated.
1. Position floor drains for easy access and maintenance.
2. Set floor drains below elevation of surrounding finished floor to allow floor drainage. Set
with grates depressed according to the following drainage area radii:
a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-inch
total depression.
b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.
c. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1inch total depression.
3. Install floor-drain flashing collar or flange so no leakage occurs between drain and
adjoining flooring. Maintain integrity of waterproof membranes where penetrated.

Specifications
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4.

3.2

3.3

3.4

Install individual traps for floor drains connected to sanitary building drain, unless
otherwise indicated.

E.

Assemble open drain fittings and install with top of hub 1 inch above floor.

F.

Install floor-drain, trap-seal primer fittings on inlet to floor drains that require trap-seal primer
connection.
1. Exception: Fitting may be omitted if trap has trap-seal primer connection.
2. Size: Same as floor drain inlet.

G.

Install sleeve flashing device with each riser and stack passing through floors with waterproof
membrane.

H.

Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is
indicated.

CONNECTIONS
A.

Piping installation requirements are specified in other Division 22 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

B.

Install piping adjacent to equipment to allow service and maintenance.

FLASHING INSTALLATION
A.

Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are
required. Join flashing according to the following if required:
1. Lead Sheets: Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or thicker.
Solder joints of lead sheets 4.0-lb/sq. ft., 0.0625-inch thickness or thinner.

B.

Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors
and roofs with waterproof membrane.
1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches, and
skirt or flange extending at least 8 inches around pipe.
2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around
sleeve.
3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches
around specialty.

C.

Set flashing on floors and roofs in solid coating of bituminous cement.

D.

Secure flashing into sleeve and specialty clamping ring or device.

E.

Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing
into cast-iron sleeve having calking recess.

LABELING AND IDENTIFYING
A.

Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or
sign on or near each grease interceptor.

B.

Distinguish among multiple units, inform operator of operational requirements, indicate safety
and emergency precautions, and warn of hazards and improper operations, in addition to
identifying unit. Nameplates and signs are specified in Division 22 Section "Identification for
Plumbing Piping and Equipment."

Sanitary Waste Piping Specialties
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3.5

PROTECTION
A.

Protect drains during remainder of construction period to avoid clogging with dirt or debris and
to prevent damage from traffic or construction work.

B.

Place plugs in ends of uncompleted piping at end of each day or when work stops.
END OF SECTION
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SECTION 22 33 00
ELECTRIC, DOMESTIC-WATER HEATERS
PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

Section Includes:
1.
Commercial, light-duty, storage, electric, domestic-water heaters.
2.
Domestic-water heater accessories.
PERFORMANCE REQUIREMENTS

A.

Seismic Performance: Commercial domestic-water heaters shall withstand the effects of
earthquake motions determined according to ASCE/SEI 7.
1.

1.3

The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified."

ACTION SUBMITTALS
A.

Product Data: For each type and size of domestic-water heater indicated.

B.

Shop Drawings:
1.

1.4

Wiring Diagrams: For power, signal, and control wiring.

INFORMATIONAL SUBMITTALS
A.

Seismic Qualification Certificates: For commercial domestic-water heaters, accessories, and
components, from manufacturer.

B.

Domestic-Water Heater Labeling:
authorities having jurisdiction.

C.

Source quality-control reports.

D.

Field quality-control reports.

E.

Warranty: Sample of special warranty.

1.5

Certified and labeled by testing agency acceptable to

CLOSEOUT SUBMITTALS
A.

Operation and maintenance data.
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1.6

QUALITY ASSURANCE
A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

B.

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1.

C.

ASME Compliance:
Where ASME-code construction is indicated, fabricate and label
commercial, domestic-water heater storage tanks to comply with ASME Boiler and Pressure
Vessel Code: Section VIII, Division 1.

D.

NSF Compliance: Fabricate and label equipment components that will be in contact with
potable water to comply with NSF 61, "Drinking Water System Components - Health Effects."

1.7

WARRANTY
A.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of electric, domestic-water heaters that fail in materials or workmanship
within specified warranty period.
1.

Warranty Periods: From date of Substantial Completion.
a.

Commercial, Light-Duty, Storage, Electric, Domestic-Water Heaters:
1)
2)

b.
c.

Storage Tank: Three years.
Controls and Other Components: Three years.

Electric, Tankless, Domestic-Water Heaters: Two year(s).
Compression Tanks: Five years.

PART 2 - PRODUCTS
2.1

COMMERCIAL, ELECTRIC, DOMESTIC-WATER HEATERS
A.

Commercial, Light-Duty, Storage, Electric, Domestic-Water Heaters:
1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a.
b.
c.
d.
e.

2.
3.

American Water Heaters.
Bradford White Corporation.
Rheem Manufacturing Company.
Smith, A. O. Water Products Co.; a division of A. O. Smith Corporation.
State Industries.

Standard: UL 174.
Storage-Tank Construction: Steel, vertical arrangement.
a.
b.

Tappings: ASME B1.20.1 pipe thread.
Pressure Rating: 150 psig.

Electric, Domestic-Water Heaters
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c.
4.

Factory-Installed Storage-Tank Appurtenances:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

5.
2.2

Interior Finish: Comply with NSF 61 barrier materials for potable-water tank
linings, including extending lining material into tappings.

Anode Rod: Replaceable magnesium.
Dip Tube: Required unless cold-water inlet is near bottom of tank.
Drain Valve: ASSE 1005.
Insulation: Comply with ASHRAE/IESNA 90.1.
Jacket: Steel with enameled finish.
Heat-Trap Fittings: Inlet type in cold-water inlet and outlet type in hot-water outlet.
Heating Elements: Two; electric, screw-in immersion type; wired for simultaneous
operation unless otherwise indicated. Limited to 12 kW total.
Temperature Control: Adjustable thermostat.
Safety Control: High-temperature-limit cutoff device or system.
Relief Valve: ASME rated and stamped for combination temperature-and-pressure
relief valves. Include relieving capacity at least as great as heat input, and include
pressure setting less than domestic-water heater working-pressure rating. Select
relief valve with sensing element that extends into storage tank.

Special Requirements: NSF 5 construction with legs for off-floor installation.

DOMESTIC-WATER HEATER ACCESSORIES
A.

Domestic-Water Compression Tanks:
1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a.
b.
c.
d.

2.
3.

AMTROL Inc.
Smith, A. O. Water Products Co.; a division of A. O. Smith Corporation.
State Industries.
Taco, Inc.

Description: Steel pressure-rated tank constructed with welded joints and factoryinstalled butyl-rubber diaphragm. Include air precharge to minimum system-operating
pressure at tank.
Construction:
a.
b.
c.

Tappings: Factory-fabricated steel, welded to tank before testing and labeling.
Include ASME B1.20.1 pipe thread.
Interior Finish: Comply with NSF 61 barrier materials for potable-water tank
linings, including extending finish into and through tank fittings and outlets.
Air-Charging Valve: Factory installed.

B.

Drain Pans: Corrosion-resistant metal with raised edge. Comply with ANSI/CSA LC 3. Include
dimensions not less than base of domestic-water heater, and include drain outlet not less than
NPS 3/4 with ASME B1.20.1 pipe threads or with ASME B1.20.7 garden-hose threads.

C.

Combination Temperature-and-Pressure Relief Valves: ASME rated and stamped. Include
relieving capacity at least as great as heat input, and include pressure setting less than
domestic-water heater working-pressure rating. Select relief valves with sensing element that
extends into storage tank.
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D.

Pressure Relief Valves: ASME rated and stamped.
domestic-water heater working-pressure rating.

E.

Vacuum Relief Valves: ANSI Z21.22/CSA 4.4.

F.

Shock Absorbers: ASSE 1010 or PDI-WH 201, Size A water hammer arrester.

G.

Domestic-Water Heater Mounting Brackets: Manufacturer's factory-fabricated steel bracket for
wall mounting, capable of supporting domestic-water heater and water.

2.3

Include pressure setting less than

SOURCE QUALITY CONTROL
A.

Factory Tests:
Test and inspect domestic-water heaters specified to be ASME-code
construction, according to ASME Boiler and Pressure Vessel Code.

B.

Hydrostatically test domestic-water heaters to minimum of one and one-half times pressure
rating before shipment.

C.

Electric, domestic-water heaters will be considered defective if they do not pass tests and
inspections. Comply with requirements in Division 01 Section "Quality Requirements" for
retesting and re-inspecting requirements and Division 01 Section "Execution" for requirements
for correcting the Work.

D.

Prepare test and inspection reports.

PART 3 - EXECUTION
3.1

DOMESTIC-WATER HEATER INSTALLATION
A.

Electric, Domestic-Water Heater Mounting:
1.
2.
3.
4.
5.

B.

Maintain manufacturer's recommended clearances.
Arrange units so controls and devices that require servicing are accessible.
Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.
Install anchor bolts to elevations required for proper attachment to supported equipment.
Anchor domestic-water heaters to substrate.

Install electric, domestic-water heaters level and plumb, according to layout drawings, original
design, and referenced standards.
Maintain manufacturer's recommended clearances.
Arrange units so controls and devices needing service are accessible.
1.

Install shutoff valves on domestic-water-supply piping to domestic-water heaters and on
domestic-hot-water outlet piping. Comply with requirements for shutoff valves specified
in Division 22 Section "General-Duty Valves for Plumbing Piping."

C.

Install commercial, electric, domestic-water heaters with seismic-restraint devices.

D.

Install combination temperature-and-pressure relief valves in top portion of storage tanks. Use
relief valves with sensing elements that extend into tanks. Extend commercial-water-heater
relief-valve outlet, with drain piping same as domestic-water piping in continuous downward
pitch, and discharge by positive air gap onto closest floor drain.

Electric, Domestic-Water Heaters
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E.

Install water-heater drain piping as indirect waste to spill by positive air gap into open drains or
over floor drains. Install hose-end drain valves at low points in water piping for electric,
domestic-water heaters that do not have tank drains. Comply with requirements for hose-end
drain valves specified in Division 22 Section "Domestic Water Piping Specialties."

F.

Install thermometers on outlet piping of electric, domestic-water heaters.

G.

Fill electric, domestic-water heaters with water.

H.

Charge domestic-water compression tanks with air.

3.2

CONNECTIONS
A.

Comply with requirements for piping specified in Division 22 Section "Domestic Water Piping."
Drawings indicate general arrangement of piping, fittings, and specialties.

B.

Where installing piping adjacent to electric, domestic-water heaters, allow space for service and
maintenance of water heaters. Arrange piping for easy removal of domestic-water heaters.

3.3

IDENTIFICATION
A.

3.4

Identify system components.
Comply with requirements for identification specified in
Division 22 Section "Identification for Plumbing Piping and Equipment."
FIELD QUALITY CONTROL

A.

Perform tests and inspections.
1.
2.
3.
4.

Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.
Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.
Operational Test: After electrical circuitry has been energized, start units to confirm
proper operation.
Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.

B.

Electric, domestic-water heaters will be considered defective if they do not pass tests and
inspections. Comply with requirements in Division 01 Section "Quality Requirements" for
retesting and re-inspecting requirements and Division 01 Section "Execution" for requirements
for correcting the Work.

C.

Prepare test and inspection reports.
END OF SECTION
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SECTION 22 42 13.13
COMMERCIAL WATER CLOSETS
PART 1 GENERAL
1.1

SUMMARY
A.

1.2

Section Includes:
1. Water closets.
2. Flushometer valves.
3. Toilet seats.

ACTION SUBMITTALS
A.

Product Data: For each type of product.

PART 2 PRODUCTS
2.1

WALL-MOUNTED, WATER CLOSETS, ACCESSIBLE
A.

2.2

Water Closets: Wall mounted, top spud, accessible where indicated on Architectural plans.
1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a. American Standard America
b. Kohler Co.
c. TOTO USA, INC.
d. Zurn Industries, LLC; Commercial Brass and Fixtures.
2. Bowl:
a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5.
b. Material: Vitreous china.
c. Type: Siphon jet.
d. Style: Flushometer valve.
e. Height: As indicated on Architectural plans.
f.
Rim Contour: Elongated.
g. Water Consumption: 1.28 gal. per flush.
h. Spud Size and Location: NPS 1-1/2; top.
i.
Color: White.
3. Support:
a. Standard: ASME A112.6.1M.
b. Description: Waste-fitting assembly, as required to match drainage piping material
and arrangement with faceplates, couplings gaskets, and feet; bolts and hardware
matching fixture.

FLUSHOMETER VALVES
A.

Flushometer Valves:
1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a. Sloan Valve Company.
b. Zurn Industries, LLC; Commercial Brass and Fixtures.
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2.
3.
4.
5.
6.
7.
8.
9.
2.3

Standard: ASSE 1037.
Minimum Pressure Rating: 125 psig.
Features: Include integral check stop and backflow-prevention device.
Material: Brass body with corrosion-resistant components.
Finish: Chrome plated.
Panel Finish: Chrome plated or stainless steel.
Style: Exposed.
Consumption: 1.28 gal. per flush.

TOILET SEATS
A.

Toilet Seats:
1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a. Bemis Manufacturing Company.
b. Church Seats.
c. Kohler Co.
d. Olsonite Seat Co.
e. TOTO USA, INC.
f.
Zurn Industries, LLC; Commercial Brass and Fixtures.
2. Standard: IAPMO/ANSI Z124.5.
3. Material: Plastic.
4. Type: Commercial (Standard).
5. Shape: Elongated rim, open front.
6. Hinge: Self-sustaining.
7. Hinge Material: Non-corroding metal.
8. Seat Cover: Not required.
9. Color: White.

PART 3 EXECUTION
3.1

INSTALLATION
A.

Water-Closet Installation:
1. Install level and plumb according to roughing-in drawings.
2. Install accessible, wall-mounted water closets at mounting height for
handicapped/elderly, according to ICC/ANSI A117.1.

B.

Flushometer-Valve Installation:
1. Install flushometer-valve, water-supply fitting on each supply to each water closet.
2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
3. Install lever-handle flushometer valves for accessible water closets with handle mounted
on open side of water closet.

C.

Install toilet seats on water closets.

D.

Wall Flange and Escutcheon Installation:
1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished
locations and within cabinets and millwork.
2. Install deep-pattern escutcheons if required to conceal protruding fittings.
3. Comply with escutcheon requirements specified in Division 22 Section "Escutcheons for
Plumbing Piping."

Commercial Water Closets
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E.

3.2

3.3

3.4

Joint Sealing:
1. Seal joints between water closets and walls and floors using sanitary-type, one-part,
mildew-resistant silicone sealant.
2. Match sealant color to water-closet color.

CONNECTIONS
A.

Connect water closets with water supplies and soil, waste, and vent piping. Use size fittings
required to match water closets.

B.

Comply with water piping requirements specified in Division 22 Section "Domestic Water
Piping."

C.

Comply with soil and waste piping requirements specified in Division 22 Section "Sanitary
Waste and Vent Piping."

D.

Where installing piping adjacent to water closets, allow space for service and maintenance.

ADJUSTING
A.

Operate and adjust water closets and controls. Replace damaged and malfunctioning water
closets, fittings, and controls.

B.

Adjust water pressure at flushometer valves to produce proper flow.

CLEANING AND PROTECTION
A.

Clean water closets and fittings with manufacturers' recommended cleaning methods and
materials.

B.

Install protective covering for installed water closets and fittings.

C.

Do not allow use of water closets for temporary facilities unless approved in writing by Owner.
END OF SECTION
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SECTION 22 42 16.13
COMMERCIAL LAVATORIES
PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

Section Includes:
1. Lavatories.
2. Faucets.

ACTION SUBMITTALS
A.

Product Data: For each type of product.

PART 2 - PRODUCTS
2.1

OVAL, ACCESSIBLE COUNTER MOUNTED LAVATORIES
A.

Lavatory
1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following
a. American Standard America.
b. Kohler Co.
c. TOTO USA, INC.
d. Zurn Industries, LLC; Commercial Brass and Fixtures.
2. Fixture:
a. Standard: ASME A112.19.2/CSA B45.1.
b. Type: For under counter mounting.
c. Nominal Size: Rectangular, 19-13/16 by 15-5/8 by 6-3/4 inches.
d. Faucet-Hole Punching: No holes.
e. Faucet-Hole Location: On countertop.
f.
Mounting Material: Sealant and under counter mounting kit.
3. Lavatory Faucets:
a. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, the following
1. American Standard America.
2. Chicago Faucets.
3. Kohler Co.
4. Moen Incorporated.
5. Zurn Industries, LLC; Commercial Brass and Fixtures.
b. NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components Health Effects," for faucet materials that will be in contact with potable water.
c. Standard: ASME A112.18.1/CSA B125.1.
d. General: Coordinate faucet inlets with supplies and fixture hole punchings;
coordinate outlet with spout and fixture receptor.
e. Body Type: Single hole.
f.
Body Material: Commercial, solid brass.
g. Finish: Polished chrome plate.
h. Maximum Flow Rate: 0.5 gpm.
i.
Mounting Type: Counter, exposed.
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j.
k.
l.
2.2

2.3

Spout: Rigid type.
Spout Outlet: Aerator.
Operation: Manual.

SUPPLY FITTINGS
A.

NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health
Effects," for supply-fitting materials that will be in contact with potable water.

B.

Standard: ASME A112.18.1/CSA B125.1.

C.

Supply Piping: Chrome-plated-brass pipe or chrome-plated copper tube matching watersupply piping size. Include chrome-plated-brass or stainless-steel wall flange.

D.

Supply Stops: Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with
inlet connection matching supply piping.

E.

Operation: Loose key.

F.

Risers:
1. ASME A112.18.6, braided- or corrugated-stainless-steel, flexible hose riser.

WASTE FITTINGS
A.

Standard: ASME A112.18.2/CSA B125.2.

B.

Drain: Grid type with NPS 1-1/4 offset and straight tailpiece.

C.

Trap:
1. Size: NPS 1-1/2 by NPS 1-1/4.
2. Material: Stainless-steel, two-piece trap and swivel elbow with 0.012-inch-thick stainlesssteel tube to wall; and stainless-steel wall flange.

PART 3 - EXECUTION
3.1

3.2

EXAMINATION
A.

Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before lavatory installation.

B.

Examine counters and walls for suitable conditions where lavatories will be installed.

C.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
A.

Install lavatories level and plumb according to roughing-in drawings.

B.

Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with
escutcheon requirements specified in Division 22 Section "Escutcheons for Plumbing Piping."

C.

Seal joints between lavatories and counters and walls using sanitary-type, one-part, mildewresistant silicone sealant. Match sealant color to fixture color.

Commercial Lavatories

22 42 16.13 - 2

Specifications

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

D.

3.3

3.4

3.5

Install protective shielding pipe covers and enclosures on exposed supplies and waste piping
of accessible lavatories. Comply with requirements in Division 22 Section "Plumbing Piping
Insulation."

CONNECTIONS
A.

Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

B.

Comply with water piping requirements specified in Division 22 Section "Domestic Water
Piping."

C.

Comply with soil and waste piping requirements specified in Division 22 Section "Sanitary
Waste and Vent Piping."

ADJUSTING
A.

Operate and adjust lavatories and controls. Replace damaged and malfunctioning lavatories,
fittings, and controls.

B.

Adjust water pressure at faucets to produce proper flow.

CLEANING AND PROTECTION
A.

After completing installation of lavatories, inspect and repair damaged finishes.

B.

Clean lavatories, faucets, and other fittings with manufacturers' recommended cleaning
methods and materials.

C.

Provide protective covering for installed lavatories and fittings.

D.

Do not allow use of lavatories for temporary facilities unless approved in writing by Owner.
END OF SECTION
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SECTION 224216.16
COMMERCIAL SINKS
PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

Section Includes:
1.
Handwash sinks.
2.
Sink faucets.
3.
Laminar-flow, faucet-spout outlets.
4.
Supply fittings.
5.
Waste fittings.
ACTION SUBMITTALS

A.
1.3

Product Data: For each type of product.
INFORMATIONAL SUBMITTALS

A.
1.4

Coordination Drawings: Counter cutout templates for mounting of counter-mounted lavatories.
CLOSEOUT SUBMITTALS

A.

Maintenance data.

PART 2 - PRODUCTS
2.1

HANDWASH SINKS
A.

Handwash Sinks: Two-Compartment, Stainless steel, counter mounted, accessible.
1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a.
b.
c.
d.
e.
f.
g.

2.
Specifications

Advance Tabco.
AERO Manufacturing Company.
Amtekco Industries, Inc.
Eagle Group; Foodservice Equipment Division.
Elkay Manufacturing Co.
Griffin Products, Inc.
Just Manufacturing.

Fixture:
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3.
4.
2.2

a.
Standards: ASME A112.19.3/CSA B45.4 and NSF/ANSI 2.
b.
Type: Basin with radius corners, back for faucet, and support brackets.
c.
Nominal Size: 18 by 29 by 5 inches.
Supply Fittings: Comply with requirements in "Supply Fittings" Article.
Waste Fittings: Comply with requirements in "Waste Fittings" Article.

SINK FAUCETS
A.

NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health
Effects," for faucet-spout materials that will be in contact with potable water.

B.

Sink Faucets: Manual type, mixing valve.
1.

Commercial, Solid-Brass Faucets for Handwash Sink:
a.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)

2.
3.

American Standard America.
Bradley Corporation.
Chicago Faucets.
Delta Faucet Company.
Elkay Manufacturing Co.
GROHE America, Inc.
Just Manufacturing.
Kohler Co.
Moen Incorporated.
Speakman Company.
T & S Brass and Bronze Works, Inc.
Zurn Plumbing Products Group.

4.
5.
6.
7.
8.
9.
10.
11.

Standard: ASME A112.18.1/CSA B125.1.
General: Include hot- and cold-water indicators; coordinate faucet inlets with supplies
and fixture hole punchings; coordinate outlet with spout and sink receptor.
Body Type: Widespread.
Body Material: Commercial, solid brass.
Finish: Chrome plated.
Maximum Flow Rate: 2.25 gpm.
Handle(s): Vandal proof metering push handle.
Mounting Type: Deck, concealed.
Spout Type: Rigid, solid brass.
Spout Outlet: Aerator.

2.

Commercial, Solid-Brass Faucets for Janitor Sink:
a.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:
1)
2)
3)
4)

Commercial Sinks
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5)
6)
7)
8)
9)
10)
11)
12)
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
C.

2.3

Elkay Manufacturing Co.
GROHE America, Inc.
Just Manufacturing.
Kohler Co.
Moen Incorporated.
Speakman Company.
T & S Brass and Bronze Works, Inc.
Zurn Plumbing Products Group.

Standard: ASME A112.18.1/CSA B125.1.
General: Sink faucet for hot and cold water, wall mounted with adjustable centers.
Body Type: Widespread.
Body Material: Commercial, solid brass.
Finish: Rough chrome plate.
Maximum Flow Rate: 2.5 gpm.
Handle(s): Lever.
Mounting Type: Back/wall, exposed.
Spout Type: Chrome plated with pail hook and wall brace.
Vacuum Breaker: Required for hose outlet.
Spout Outlet: Hose thread according to ASME B1.20.7.

Description: Chrome-plated brass, faucet-spout outlet that produces non-aerating, laminar
stream. Include external or internal thread that mates with faucet outlet for attachment to
faucets where indicated and flow-rate range that includes flow of faucet.
SUPPLY FITTINGS

A.

NSF Standard: Comply with NSF/ANSI 61, "Drinking Water System Components - Health
Effects," for supply-fitting materials that will be in contact with potable water.

B.

Standard: ASME A112.18.1/CSA B125.1.

C.

Supply Piping: Chrome-plated brass pipe or chrome-plated copper tube matching water-supply
piping size. Include chrome-plated brass or stainless-steel wall flange.

D.

Supply Stops: Chrome-plated brass, one-quarter-turn, ball-type or compression valve with inlet
connection matching supply piping.

E.

Operation: Loose key.

F.

Risers:
1.
2.

2.4

NPS 3/8
ASME A112.18.6, braided or corrugated stainless-steel flexible hose.

WASTE FITTINGS
A.

Standard: ASME A112.18.2/CSA B125.2.

B.

Drain: Grid type with NPS 1-1/2 offset and straight tailpiece.

C.

Trap:

Specifications
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1.
2.
3.

Size: NPS 1-1/2.
Material: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inchthick brass tube to wall and chrome-plated brass or steel wall flange.
Material: Stainless-steel, two-piece trap and swivel elbow with 0.012-inch- thick
stainless-steel tube to wall; and stainless-steel wall flange.

PART 3 - EXECUTION
3.1

EXAMINATION
A.

Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before sink installation.

B.

Examine walls, floors, and counters for suitable conditions where sinks will be installed.

C.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2

INSTALLATION
A.

Install sinks level and plumb according to roughing-in drawings.

B.

Install supports, affixed to building substrate, for wall-hung sinks.

C.

Install accessible wall-mounted sinks at handicapped/elderly mounting height according to
ICC/ANSI A117.1.

D.

Set floor-mounted sinks in leveling bed of cement grout.

E.

Install water-supply piping with stop on each supply to each sink faucet.
1.
2.

Exception: Use ball valves if supply stops are not specified with sink. Comply with valve
requirements specified in Section 220523 "General-Duty Valves for Plumbing Piping."
Install stops in locations where they can be easily reached for operation.

F.

Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with
escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing Piping."

G.

Seal joints between sinks and counters, floors, and walls using sanitary-type, one-part, mildewresistant silicone sealant. Match sealant color to fixture color.

H.

Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of
accessible sinks. Comply with requirements in Section 220719 "Plumbing Piping Insulation."

3.3

CONNECTIONS
A.

Connect sinks with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

B.

Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
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C.

3.4

Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste
and Vent Piping."
ADJUSTING

A.

Operate and adjust sinks and controls. Replace damaged and malfunctioning sinks, fittings,
and controls.

B.

Adjust water pressure at faucets to produce proper flow.

3.5

CLEANING AND PROTECTION
A.

After completing installation of sinks, inspect and repair damaged finishes.

B.

Clean sinks, faucets, and other fittings with manufacturers' recommended cleaning methods
and materials.

C.

Provide protective covering for installed sinks and fittings.

D.

Do not allow use of sinks for temporary facilities unless approved in writing by State’s
Representative.
END OF SECTION
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SECTION 23 05 17
SLEEVES AND SLEEVE SEALS FOR HVAC PIPING
PART 1 GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

SUMMARY
A.

1.3

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

Section Includes:
1. Sleeves.
2. Stack-sleeve fittings.
3. Sleeve-seal systems.
4. Sleeve-seal fittings.
5. Grout.

ACTION SUBMITTALS
A.

Product Data: For each type of product indicated.

PART 2 PRODUCTS
2.1

2.2

SLEEVES
A.

Cast-Iron Wall Pipes: Cast or fabricated of cast or ductile iron and equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

B.

Galvanized-Steel Wall Pipes: ASTM A 53/A 53M, Schedule 40, with plain ends and welded
steel collar; zinc coated.

C.

Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc
coated, with plain ends.

D.

PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.

E.

Galvanized-Steel-Sheet Sleeves: 0.0239-inch minimum thickness; round tube closed with
welded longitudinal joint.

F.

Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with
nailing flange for attaching to wooden forms.

G.

Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.

STACK-SLEEVE FITTINGS
A.

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Smith, Jay R. Mfg. Co.
2. Zurn Specification Drainage Operation; Zurn Plumbing Products Group.
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B.

2.3

2.4

2.5

Description: Manufactured, cast-iron sleeve with integral clamping flange. Include clamping
ring, bolts, and nuts for membrane flashing.
1. Underdeck Clamp: Clamping ring with setscrews.

SLEEVE-SEAL SYSTEMS
A.

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Advance Products & Systems, Inc.
2. CALPICO, Inc.
3. Metraflex Company (The).
4. Pipeline Seal and Insulator, Inc.
5. Proco Products, Inc.

B.

Description: Modular sealing-element unit, designed for field assembly, for filling annular
space between piping and sleeve.
1. Sealing Elements: EPDM-rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.
2. Pressure Plates: Carbon steel.
3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length
required to secure pressure plates to sealing elements.

SLEEVE-SEAL FITTINGS
A.

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Pre-sealed Systems.

B.

Description: Manufactured plastic, sleeve-type, waterstop assembly made for imbedding in
concrete slab or wall. Unit has plastic or rubber waterstop collar with center opening to match
piping OD.

GROUT
A.

Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

B.

Characteristics: Non-shrink; recommended for interior and exterior applications.

C.

Design Mix: 5000-psi, 28-day compressive strength.

D.

Packaging: Premixed and factory packaged.

PART 3 EXECUTION
3.1

SLEEVE INSTALLATION
A.

Install sleeves for piping passing through penetrations in floors, partitions, roofs, and walls.

B.

For sleeves that will have sleeve-seal system installed, select sleeves of size large enough to
provide 1-inch annular clear space between piping and concrete slabs and walls.
1. Sleeves are not required for core-drilled holes.

Sleeves and Sleeve Seals for
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3.2

3.3

3.4

C.

Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new slabs and
walls are constructed.
1. Permanent sleeves are not required for holes in slabs formed by molded-PE or -PP
sleeves.
2. Cut sleeves to length for mounting flush with both surfaces.
a. Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches above finished floor level.
3. Using grout, seal the space outside of sleeves in slabs and walls without sleeve-seal
system.

D.

Install sleeves for pipes passing through interior partitions.
1. Cut sleeves to length for mounting flush with both surfaces.
2. Install sleeves that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.
3. Seal annular space between sleeve and piping or piping insulation; use joint sealants
appropriate for size, depth, and location of joint. Comply with requirements for sealants
specified in Division 07 Section "Joint Sealants."

E.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors
at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with
requirements for firestopping specified in Division 07 Section "Penetration Firestopping."

STACK-SLEEVE-FITTING INSTALLATION
A.

Install stack-sleeve fittings in new slabs as slabs are constructed.
1. Install fittings that are large enough to provide 1/4-inch annular clear space between
sleeve and pipe or pipe insulation.
2. Secure flashing between clamping flanges for pipes penetrating floors with membrane
waterproofing. Comply with requirements for flashing specified in Division 07 Section
"Sheet Metal Flashing and Trim."
3. Install section of cast-iron soil pipe to extend sleeve to 2 inches above finished floor level.
4. Extend cast-iron sleeve fittings below floor slab as required to secure clamping ring if ring
is specified.
5. Using grout, seal the space around outside of stack-sleeve fittings.

B.

Fire-Barrier Penetrations: Maintain indicated fire rating of floors at pipe penetrations. Seal
pipe penetrations with firestop materials. Comply with requirements for firestopping specified
in Division 07 Section "Penetration Firestopping."

SLEEVE-SEAL-SYSTEM INSTALLATION
A.

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service
piping entries into building.

B.

Select type, size, and number of sealing elements required for piping material and size and for
sleeve ID or hole size. Position piping in center of sleeve. Center piping in penetration,
assemble sleeve-seal system components, and install in annular space between piping and
sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and
make a watertight seal.

SLEEVE-SEAL-FITTING INSTALLATION
A.

Install sleeve-seal fittings in new walls and slabs as they are constructed.
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3.5

B.

Assemble fitting components of length to be flush with both surfaces of concrete slabs and
walls. Position waterstop flange to be centered in concrete slab or wall.

C.

Secure nailing flanges to concrete forms.

D.

Using grout, seal the space around outside of sleeve-seal fittings.

SLEEVE AND SLEEVE-SEAL SCHEDULE
A.

Use sleeves and sleeve seals for the following piping-penetration applications:
1. Exterior Concrete Walls above Grade:
a. Piping Smaller Than NPS 6: Cast-iron wall sleeves.
b. Piping NPS 6 and Larger: Cast-iron wall sleeves.
2. Exterior Concrete Walls below Grade:
a. Piping Smaller Than NPS 6: Cast-iron wall sleeves with sleeve-seal system.
1) Select sleeve size to allow for 1-inch annular clear space between piping and
sleeve for installing sleeve-seal system.
b. Piping NPS 6 and Larger: Cast-iron wall sleeves with sleeve-seal system.
1) Select sleeve size to allow for 1-inch annular clear space between piping and
sleeve for installing sleeve-seal system.
3. Concrete Slabs-on-Grade:
a. Piping Smaller Than NPS 6: Cast-iron wall sleeves with sleeve-seal system.
1) Select sleeve size to allow for 1-inch annular clear space between piping and
sleeve for installing sleeve-seal system.
b. Piping NPS 6 and Larger: Cast-iron wall sleeves with sleeve-seal system.
1) Select sleeve size to allow for 1-inch annular clear space between piping and
sleeve for installing sleeve-seal system.
4. Concrete Slabs above Grade:
a. Piping Smaller Than NPS 6: Galvanized-steel-pipe sleeves.
b. Piping NPS 6 and Larger: Galvanized-steel-pipe sleeves.
5. Interior Partitions:
a. Piping Smaller Than NPS 6: Galvanized-steel-pipe sleeves.
b. Piping NPS 6 and Larger: Galvanized-steel-sheet sleeves.
END OF SECTION
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SECTION 23 05 18
ESCUTCHEONS FOR HVAC PIPING
PART 1 GENERAL
1.1

RELATED DOCUMENTS
A.

1.2

SUMMARY
A.

1.3

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

Section Includes:
1. Escutcheons.
2. Floor plates.

ACTION SUBMITTALS
A.

Product Data: For each type of product indicated.

PART 2 PRODUCTS
2.1

2.2

ESCUTCHEONS
A.

One-Piece, Cast-Brass Type: With polished, chrome-plated finish and setscrew fastener.

B.

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish
and spring-clip fasteners.

C.

One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

D.

Split-Casting Brass Type: With polished, chrome-plated finish and with concealed hinge and
setscrew.

E.

Split-Plate, Stamped-Steel Type: With chrome-plated finish, hinge, and spring-clip fasteners.

FLOOR PLATES
A.

One-Piece Floor Plates: Cast-iron flange with holes for fasteners.

B.

Split-Casting Floor Plates: Cast brass with concealed hinge.

PART 3 EXECUTION
3.1

INSTALLATION
A.

Install escutcheons for piping penetrations of walls, ceilings, and finished floors.

B.

Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with
OD that completely covers opening.
1. Escutcheons for New Piping:
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a.
b.

2.

3.2

Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
Chrome-Plated Piping: One-piece, cast-brass type with polished, chrome-plated
finish.
c. Insulated Piping: One-piece, stamped-steel type.
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece, castbrass type with polished, chrome-plated finish.
e. Bare Piping at Wall and Floor Penetrations in Finished Spaces: One-piece,
stamped-steel type.
f.
Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, cast-brass type
with polished, chrome-plated finish.
g. Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece, stamped-steel
type.
h. Bare Piping in Unfinished Service Spaces: One-piece, cast-brass type with
polished, chrome-plated finish.
i.
Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel type.
j.
Bare Piping in Equipment Rooms: One-piece, cast-brass type with polished,
chrome-plated finish.
k. Bare Piping in Equipment Rooms: One-piece, stamped-steel type.
Escutcheons for Existing Piping:
a. Chrome-Plated Piping: Split-casting brass type with polished, chrome-plated finish.
b. Insulated Piping: Split-plate, stamped-steel type with hinge.
c. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-casting brass
type with polished, chrome-plated finish.
d. Bare Piping at Wall and Floor Penetrations in Finished Spaces: Split-plate,
stamped-steel type with hinge.
e. Bare Piping at Ceiling Penetrations in Finished Spaces: Split-casting brass type
with polished, chrome-plated finish.
f.
Bare Piping at Ceiling Penetrations in Finished Spaces: Split-plate, stamped-steel
type with hinge.
g. Bare Piping in Unfinished Service Spaces: Split-casting brass type with polished,
chrome-plated finish.
h. Bare Piping in Unfinished Service Spaces: Split-plate, stamped-steel type with
hinge.
i.
Bare Piping in Equipment Rooms: Split-casting brass type with polished, chromeplated finish.
j.
Bare Piping in Equipment Rooms: Split-plate, stamped-steel type with hinge.

C.

Install floor plates for piping penetrations of equipment-room floors.

D.

Install floor plates with ID to closely fit around pipe, tube, and insulation of piping and with OD
that completely covers opening.
1. New Piping: One-piece, floor-plate type.
2. Existing Piping: Split-casting, floor-plate type.

FIELD QUALITY CONTROL
A.

Replace broken and damaged escutcheons and floor plates using new materials.
END OF SECTION
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SECTION 23 05 29
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
PART 1 GENERAL
1.1

SUMMARY
A.

1.2

1.3

1.4

PERFORMANCE REQUIREMENTS
A.

Delegated Design: Design trapeze pipe hangers and equipment supports, including
comprehensive engineering analysis by a qualified professional engineer, using performance
requirements and design criteria indicated.

B.

Structural Performance: Hangers and supports for HVAC piping and equipment shall
withstand the effects of gravity loads and stresses within limits and under conditions indicated
according to ASCE/SEI 7-05, Section 13.6.
1. Design supports for multiple pipes capable of supporting combined weight of supported
systems, system contents, and test water.
2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.
3. Design seismic-restraint hangers and supports for piping and equipment.

ACTION SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Shop Drawings: Show fabrication and installation details and include calculations for the
following; include Product Data for components:
1. Trapeze pipe hangers.
2. Equipment supports.

C.

Delegated-Design Submittal: For trapeze hangers indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the qualified
professional engineer responsible for their preparation.

INFORMATIONAL SUBMITTALS
A.

1.5

Section Includes:
1. Metal pipe hangers and supports.
2. Trapeze pipe hangers.
3. Thermal-hanger shield inserts.
4. Fastener systems.
5. Equipment supports.

Welding certificates.

QUALITY ASSURANCE
A.

Structural Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B.

Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and
Pressure Vessel Code.
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PART 2 PRODUCTS
2.1

2.2

METAL PIPE HANGERS AND SUPPORTS
A.

Carbon-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pre-galvanized or hot dipped.
3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

B.

Stainless-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

C.

Copper Pipe Hangers:
1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated
components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel

TRAPEZE PIPE HANGERS
A.

2.3

2.4

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and
U-bolts.

THERMAL-HANGER SHIELD INSERTS
A.

Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass with 100-psig
minimum compressive strength and vapor barrier.

B.

Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type I calcium
silicate with 100-psig minimum compressive strength.

C.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

D.

For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

E.

Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient
air temperature.

FASTENER SYSTEMS
A.

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

B.

Mechanical-Expansion Anchors: Insert-wedge-type, steel anchors, for use in hardened
portland cement concrete; with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.
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2.5

EQUIPMENT SUPPORTS
A.

2.6

Description: Welded, shop- or field-fabricated equipment support made from structural
carbon-steel shapes.

MISCELLANEOUS MATERIALS
A.

Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.

B.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, non-shrink and
nonmetallic grout; suitable for interior and exterior applications.
1. Properties: Non-staining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi, 28-day compressive strength.

PART 3 EXECUTION
3.1

HANGER AND SUPPORT INSTALLATION
A.

Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from the building
structure.

B.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange
for grouping of parallel runs of horizontal piping, and support together on field-fabricated
trapeze pipe hangers.
1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.
2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.

C.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

D.

Fastener System Installation:
1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less
than 4 inches thick in concrete after concrete is placed and completely cured. Use
operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.
2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

E.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

F.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

G.

Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

H.

Install lateral bracing with pipe hangers and supports to prevent swaying.
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3.2

3.3

I.

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 and
larger and at changes in direction of piping. Install concrete inserts before concrete is placed;
fasten inserts to forms and install reinforcing bars through openings at top of inserts.

J.

Load Distribution: Install hangers and supports so that piping live and dead loads and
stresses from movement will not be transmitted to connected equipment.

K.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

L.

Insulated Piping:
1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through
insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert
with clamp sized to match OD of insert.
c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services
piping.
2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insulation.
a. Option: Thermal-hanger shield inserts may be used. Include steel weightdistribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.
a. Option: Thermal-hanger shield inserts may be used. Include steel weightdistribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
4. Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b. NPS 4: 12 inches long and 0.06 inch thick.
c. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.
5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of
length at least as long as protective shield.
6. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.

EQUIPMENT SUPPORTS
A.

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

B.

Grouting: Place grout under supports for equipment and make bearing surface smooth.

C.

Provide lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS
A.

Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment
supports.

B.

Fit exposed connections together to form hairline joints. Field weld connections that cannot
be shop welded because of shipping size limitations.
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C.

3.4

3.5

3.6

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:
1. Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.
2. Obtain fusion without undercut or overlap.
3. Remove welding flux immediately.
4. Finish welds at exposed connections so no roughness shows after finishing and so
contours of welded surfaces match adjacent contours.

ADJUSTING
A.

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to
achieve indicated slope of pipe.

B.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

PAINTING
A.

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

B.

Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded
areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections.

C.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

HANGER AND SUPPORT SCHEDULE
A.

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

B.

Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system Sections.

C.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finish.

D.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

E.

Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments
for general service applications.

F.

Use stainless-steel pipe hangers and stainless-steel or corrosion-resistant attachments for
hostile environment applications.

G.

Use copper-plated pipe hangers and copper or stainless-steel attachments for copper piping
and tubing.

H.

Use padded hangers for piping that is subject to scratching.
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I.

Use thermal-hanger shield inserts for insulated piping and tubing.

J.

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified
in piping system Sections, install the following types:
1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of non-insulated or
insulated, stationary pipes NPS 1/2 to NPS 30.
2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes
NPS 4 to NPS 24, requiring up to 4 inches of insulation.
3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes
NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.
4. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of non-insulated,
stationary pipes NPS 1/2 to NPS 8.
5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.
6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steelpipe base stanchion support and cast-iron floor flange or carbon-steel plate.
7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with
steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and
with U-bolt to retain pipe.
8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two
rods if longitudinal movement caused by expansion and contraction might occur.
9. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if
longitudinal movement caused by expansion and contraction might occur but vertical
adjustment is not necessary.

K.

Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to
NPS 24.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4
to NPS 24 if longer ends are required for riser clamps.

L.

Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:
1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

M.

Building Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend
pipe hangers from concrete ceiling.
2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist
construction, to attach to top flange of structural shape.
3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.
4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads
are considerable and rod sizes are large.
6. C-Clamps (MSS Type 23): For structural shapes.
7. Welded-Steel Brackets: For support of pipes from below, or for suspending from above
by using clip and rod. Use one of the following for indicated loads:
a. Light (MSS Type 31): 750 lb.
b. Medium (MSS Type 32): 1500 lb.
c. Heavy (MSS Type 33): 3000 lb.
8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.
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N.

Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.
2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to
prevent crushing insulation.
3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

O.

Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:
1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 11/4 inches.
2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with
springs.
3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system from
base support.

P.

Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

Q.

Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.
END OF SECTION
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SECTION 23 05 53
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
PART 1 GENERAL
1.1

SUMMARY
A. Section Includes:
1.
Equipment labels.
2.
Warning signs and labels.
3.
Pipe labels.

1.2

ACTION SUBMITTAL
A. Product Data: For each type of product indicated.

PART 2 PRODUCTS
2.1

EQUIPMENT LABELS
A. Metal Labels for Equipment:
1.
Material and Thickness: Aluminum, 0.032-inch minimum thickness, and having
predrilled or stamped holes for attachment hardware.
2.
Minimum Label Size: Length and width vary for required label content, but not
less than 2-1/2 by 3/4 inch.
3.
Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than
24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately
larger lettering for greater viewing distances. Include secondary lettering twothirds to three-fourths the size of principal lettering.
4.
Fasteners: Stainless-steel rivets or self-tapping screws.
5.
Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate.
B. Plastic Labels for Equipment:
1.
Material and Thickness: Multilayer, multicolor, plastic labels for mechanical
engraving, 1/16 inch thick, and having predrilled holes for attachment hardware.
2.
Letter Color: Black.
3.
Background Color: White.
4.
Maximum Temperature: Able to withstand temperatures up to 160 deg F.
5.
Minimum Label Size: Length and width vary for required label content, but not
less than 2-1/2 by 3/4 inch.
6.
Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than
24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately
larger lettering for greater viewing distances. Include secondary lettering twothirds to three-fourths the size of principal lettering.
7.
Fasteners: Stainless-steel rivets or self-tapping screws.
8.
Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate.
C. Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified.
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D. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch
bond paper. Tabulate equipment identification number and identify Drawing numbers
where equipment is indicated (plans, details, and schedules), plus the Specification
Section number and title where equipment is specified. Equipment schedule shall be
included in operation and maintenance data.
2.2

WARNING SIGNS AND LABELS
A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/16
inch thick, and having predrilled holes for attachment hardware.
B. Letter Color: Black.
C. Background Color: White.
D. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
E. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch.
F. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three-fourths the size of
principal lettering.
G. Fasteners: Stainless-steel rivets or self-tapping screws.
H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
I. Label Content: Include caution and warning information, plus emergency notification
instructions.

2.3

PIPE LABELS
A. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.
B. Pre-tensioned Pipe Labels: Pre-coiled, semi-rigid plastic formed to partially cover
circumference of pipe and to attach to pipe without fasteners or adhesive.
C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
D. Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.
1.
Flow-Direction Arrows: Integral with piping system service lettering to
accommodate both directions, or as separate unit on each pipe label to indicate
flow direction.
2.
Lettering Size: At least 1-1/2 inches high.
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PART 3 EXECUTION
3.1

PREPARATION
A. Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.

3.2

EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.

3.3

PIPE LABEL INSTALLATION
A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;
machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums;
and exterior exposed locations as follows:
1.
Near each valve and control device.
2.
Near each branch connection, excluding short takeoffs for fixtures and terminal
units. Where flow pattern is not obvious, mark each pipe at branch.
3.
Near penetrations through walls, floors, ceilings, and inaccessible enclosures.
4.
At access doors, manholes, and similar access points that permit view of
concealed piping.
5.
Near major equipment items and other points of origination and termination.
6.
Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25
feet in areas of congested piping and equipment.
7.
On piping above removable acoustical ceilings. Omit intermediately spaced
labels.
B. Pipe Label Color Schedule:
1.
Refrigerant Piping:
a.
Background Color: White.
b.
Letter Color: Black.
END OF SECTION
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC
PART 1 GENERAL
1.1

SUMMARY
A.

1.2

1.3

1.4

Section Includes:
1. Balancing Air Systems:
a. Constant-volume air systems.

DEFINITIONS
A.

AABC: Associated Air Balance Council.

B.

NEBB: National Environmental Balancing Bureau.

C.

TAB: Testing, adjusting, and balancing.

D.

TABB: Testing, Adjusting, and Balancing Bureau.

E.

TAB Specialist: An entity engaged to perform TAB Work.

INFORMATIONAL SUBMITTALS
A.

Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed, submit
TAB strategies and step-by-step procedures as specified in "Preparation" Article.

B.

Certified TAB reports.

QUALITY ASSURANCE
A.

TAB Contractor Qualifications: Engage a TAB entity certified by AABC, NEBB or TABB.
1. TAB Field Supervisor: Employee of the TAB contractor and certified by AABC, NEBB, or
TABB.
2. TAB Technician: Employee of the TAB contractor and who is certified by AABC, NEBB
or TABB as a TAB technician.

B.

Certify TAB field data reports and perform the following:
1. Review field data reports to validate accuracy of data and to prepare certified TAB
reports.
2. Certify that the TAB team complied with the approved TAB plan and the procedures
specified and referenced in this Specification.

C.

TAB Report Forms: Use standard TAB contractor's forms approved by Architect.

D.

Instrumentation Type, Quantity, Accuracy, and Calibration: As described in ASHRAE 111,
Section 5, "Instrumentation."

E.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air
Balancing."
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F.

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1,
Section 6.7.2.3 - "System Balancing."

PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTION
3.1

EXAMINATION
A.

Examine the Contract Documents to become familiar with Project requirements and to
discover conditions in systems' designs that may preclude proper TAB of systems and
equipment.

B.

Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are accessible.

C.

Examine the approved submittals for HVAC systems and equipment.

D.

Examine design data including HVAC system descriptions, statements of design assumptions
for environmental conditions and systems' output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

E.

Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to
verify that they meet the leakage class of connected ducts as specified in Division 23 Section
"Metal Ducts" and are properly separated from adjacent areas. Verify that penetrations in
plenum walls are sealed and fire-stopped if required.

F.

Examine equipment performance data including fan and pump curves.
1. Relate performance data to Project conditions and requirements, including system effects
that can create undesired or unpredicted conditions that cause reduced capacities in all
or part of a system.
2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when
installed under conditions different from the conditions used to rate equipment
performance. To calculate system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems," or in SMACNA's "HVAC Systems - Duct Design."
Compare results with the design data and installed conditions.

G.

Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

H.

Examine test reports specified in individual system and equipment Sections.

I.

Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned
and tight, and equipment with functioning controls is ready for operation.

J.

Examine terminal units, such as variable-air-volume boxes, and verify that they are accessible
and their controls are connected and functioning.

K.

Examine strainers. Verify that startup screens are replaced by permanent screens with
indicated perforations.
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3.2

3.3

3.4

L.

Examine three-way valves for proper installation for their intended function of diverting or
mixing fluid flows.

M.

Examine heat-transfer coils for correct piping connections and for clean and straight fins.

N.

Examine system pumps to ensure absence of entrained air in the suction piping.

O.

Examine operating safety interlocks and controls on HVAC equipment.

P.

Report deficiencies discovered before and during performance of TAB procedures. Observe
and record system reactions to changes in conditions. Record default set points if different
from indicated values.

PREPARATION
A.

Prepare a TAB plan that includes strategies and step-by-step procedures.

B.

Complete system-readiness checks and prepare reports. Verify the following:
1. Permanent electrical-power wiring is complete.
2. Hydronic systems are filled, clean, and free of air.
3. Automatic temperature-control systems are operational.
4. Equipment and duct access doors are securely closed.
5. Balance, smoke, and fire dampers are open.
6. Isolating and balancing valves are open and control valves are operational.
7. Ceilings are installed in critical areas where air-pattern adjustments are required and
access to balancing devices is provided.
8. Windows and doors can be closed so indicated conditions for system operations can be
met.

GENERAL PROCEDURES FOR TESTING AND BALANCING
A.

Perform testing and balancing procedures on each system according to the procedures
contained in AABC's "National Standards for Total System Balance", NEBB's "Procedural
Standards for Testing, Adjusting, and Balancing of Environmental Systems", SMACNA's
"HVAC Systems - Testing, Adjusting, and Balancing" and in this Section.
1. Comply with requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."

B.

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary for TAB procedures.
1. After testing and balancing, patch probe holes in ducts with same material and thickness
as used to construct ducts.
2. Install and join new insulation that matches removed materials. Restore insulation,
coverings, vapor barrier, and finish according to Division 23 Section "HVAC Insulation."

C.

Mark equipment and balancing devices, including damper-control positions, valve position
indicators, fan-speed-control levers, and similar controls and devices, with paint or other
suitable, permanent identification material to show final settings.

D.

Take and report testing and balancing measurements in inch-pound (IP) units.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
A.

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.
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3.5

B.

Prepare schematic diagrams of systems' "as-built" duct layouts.

C.

For variable-air-volume systems, develop a plan to simulate diversity.

D.

Determine the best locations in main and branch ducts for accurate duct-airflow
measurements.

E.

Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaustair dampers through the supply-fan discharge and mixing dampers.

F.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

G.

Verify that motor starters are equipped with properly sized thermal protection.

H.

Check dampers for proper position to achieve desired airflow path.

I.

Check for airflow blockages.

J.

Check condensate drains for proper connections and functioning.

K.

Check for proper sealing of air-handling-unit components.

L.

Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts."

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
A.

Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by
fan manufacturer.
1. Measure total airflow.
a. Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements,
measure airflow at terminal outlets and inlets and calculate the total airflow.
2. Measure fan static pressures as follows to determine actual static pressure:
a. Measure outlet static pressure as far downstream from the fan as practical and
upstream from restrictions in ducts such as elbows and transitions.
b. Measure static pressure directly at the fan outlet or through the flexible connection.
c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as
possible, upstream from the flexible connection, and downstream from duct
restrictions.
d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that
houses the fan.
3. Measure static pressure across each component that makes up an air-handling unit,
rooftop unit, and other air-handling and -treating equipment.
a. Report the cleanliness status of filters and the time static pressures are measured.
4. Measure static pressures entering and leaving other devices, such as sound traps, heatrecovery equipment, and air washers, under final balanced conditions.
5. Review Record Documents to determine variations in design static pressures versus
actual static pressures. Calculate actual system-effect factors. Recommend adjustments
to accommodate actual conditions.
6. Obtain approval from Architect for adjustment of fan speed higher or lower than indicated
speed. Comply with requirements in Division 23 Sections for air-handling units for
adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit
performance.
7. Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-
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motor amperage to ensure that no overload will occur. Measure amperage in full-cooling,
full-heating, economizer, and any other operating mode to determine the maximum
required brake horsepower.

3.6

3.7

B.

Adjust volume dampers for main duct, sub-main ducts, and major branch ducts to indicated
airflows within specified tolerances.
1. Measure airflow of sub-main and branch ducts.
a. Where sufficient space in sub-main and branch ducts is unavailable for Pitot-tube
traverse measurements, measure airflow at terminal outlets and inlets and calculate
the total airflow for that zone.
2. Measure static pressure at a point downstream from the balancing damper, and adjust
volume dampers until the proper static pressure is achieved.
3. Re-measure each sub-main and branch duct after all have been adjusted. Continue to
adjust sub-main and branch ducts to indicated airflows within specified tolerances.

C.

Measure air outlets and inlets without making adjustments.
1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written
instructions and calculating factors.

D.

Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of
indicated values. Make adjustments using branch volume dampers rather than extractors and
the dampers at air terminals.
1. Adjust each outlet in same room or space to within specified tolerances of indicated
quantities without generating noise levels above the limitations prescribed by the
Contract Documents.
2. Adjust patterns of adjustable outlets for proper distribution without drafts.

PROCEDURES FOR CONDENSING UNITS
A.

Verify proper rotation of fans.

B.

Measure entering- and leaving-air temperatures.

C.

Record compressor data.

TOLERANCES
A.

3.8

Set HVAC system's air flow rates and water flow rates within the following tolerances:
1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent.
2. Air Outlets and Inlets: Plus or minus 10 percent.
3. Heating-Water Flow Rate: Plus or minus 10 percent.

REPORTING
A.

Initial Construction-Phase Report: Based on examination of the Contract Documents as
specified in "Examination" Article, prepare a report on the adequacy of design for systems'
balancing devices. Recommend changes and additions to systems' balancing devices to
facilitate proper performance measuring and balancing. Recommend changes and additions
to HVAC systems and general construction to allow access for performance measuring and
balancing devices.

B.

Status Reports: Prepare weekly progress reports to describe completed procedures,
procedures in progress, and scheduled procedures. Include a list of deficiencies and
problems found in systems being tested and balanced. Prepare a separate report for each
system and each building floor for systems serving multiple floors.
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3.9

FINAL REPORT
A.

General: Prepare a certified written report; tabulate and divide the report into separate
sections for tested systems and balanced systems.
1. Include a certification sheet at the front of the report's binder, signed and sealed by the
certified testing and balancing engineer.
2. Include a list of instruments used for procedures, along with proof of calibration.

B.

Final Report Contents: In addition to certified field-report data, include the following:
1. Pump curves.
2. Fan curves.
3. Manufacturers' test data.
4. Field test reports prepared by system and equipment installers.
5. Other information relative to equipment performance; do not include Shop Drawings and
product data.

C.

General Report Data: In addition to form titles and entries, include the following data:
1. Title page.
2. Name and address of the TAB contractor.
3. Project name.
4. Project location.
5. Architect's name and address.
6. Engineer's name and address.
7. Contractor's name and address.
8. Report date.
9. Signature of TAB supervisor who certifies the report.
10. Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.
11. Summary of contents including the following:
a. Indicated versus final performance.
b. Notable characteristics of systems.
c. Description of system operation sequence if it varies from the Contract Documents.
12. Nomenclature sheets for each item of equipment.
13. Data for terminal units, including manufacturer's name, type, size, and fittings.
14. Notes to explain why certain final data in the body of reports vary from indicated values.
15. Test conditions for fans and pump performance forms including the following:
a. Settings for outdoor-, return-, and exhaust-air dampers.
b. Conditions of filters.
c. Cooling coil, wet- and dry-bulb conditions.
d. Face and bypass damper settings at coils.
e. Fan drive settings including settings and percentage of maximum pitch diameter.
f.
Inlet vane settings for variable-air-volume systems.
g. Settings for supply-air, static-pressure controller.
h. Other system operating conditions that affect performance.

D.

System Diagrams: Include schematic layouts of air and hydronic distribution systems.
Present each system with single-line diagram and include the following:
1. Quantities of outdoor, supply, return, and exhaust airflows.
2. Water and steam flow rates.
3. Duct, outlet, and inlet sizes.
4. Pipe and valve sizes and locations.
5. Terminal units.
6. Balancing stations.
7. Position of balancing devices.

Testing, Adjusting, and Balancing for HVAC

23 05 93-6

Specifications

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

3.10 ADDITIONAL TESTS
A.

Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions
are being maintained throughout and to correct unusual conditions.

B.

Seasonal Periods: If initial TAB procedures were not performed during near-peak summer
and winter conditions, perform additional TAB during near-peak summer and winter
conditions.
END OF SECTION
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SECTION 23 07 19
HVAC PIPING INSULATION
PART 1 GENERAL
1.1

SUMMARY
A. Section includes insulating the following HVAC piping systems:
1.
Refrigerant suction and hot-gas piping, indoors and outdoors.
B. Related Sections:

1.2

ACTION SUBMITTALS
A. Product Data: For each type of product indicated.

1.3

INFORMATIONAL SUBMITTALS
A. Field quality-control reports.

1.4

QUALITY ASSURANCE
A. Surface-Burning Characteristics: For insulation and related materials, as determined by
testing identical products according to ASTM E 84, by a testing and inspecting agency
acceptable to authorities having jurisdiction. Factory label insulation and jacket materials
and adhesive, mastic, tapes, and cement material containers, with appropriate markings
of applicable testing agency.
1.
Insulation Installed Indoors: Flame-spread index of 25 or less, and smokedeveloped index of 50 or less.
2.
Insulation Installed Outdoors: Flame-spread index of 75 or less, and smokedeveloped index of 150 or less.

PART 2 PRODUCTS
2.1

INSULATION MATERIALS
A. Products shall not contain asbestos, lead, mercury, or mercury compounds.
B. Products that come in contact with stainless steel shall have a leachable chloride content of
less than 50 ppm when tested according to ASTM C 871.
C. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.
D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.
E. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply
with ASTM C 534, Type I for tubular materials.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Aeroflex USA, Inc.; Aerocel.
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b.
c.
2.2

Armacell LLC; AP Armaflex.
K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS.

ADHESIVES
A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.
B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Aeroflex USA, Inc.; Aeroseal.
b.
Armacell LLC; Armaflex 520 Adhesive.
c.
Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 85-75.
d.
K-Flex USA; R-373 Contact Adhesive.
2.
For indoor applications, adhesive shall have a VOC content of 50 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
3.
Adhesive shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."
C. ASJ Adhesive, and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class 2,
Grade A for bonding insulation jacket lap seams and joints.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-82.
b.
Eagle Bridges - Marathon Industries; 225.
c.
Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 85-50.
d.
Mon-Eco Industries, Inc.; 22-25.
2.
For indoor applications, adhesive shall have a VOC content of 50 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
3.
Adhesive shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."
D. PVC Jacket Adhesive: Compatible with PVC jacket.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Dow Corning Corporation; 739, Dow Silicone.
b.
Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding
Adhesive.
c.
P.I.C. Plastics, Inc.; Welding Adhesive.
d.
Speedline Corporation; Polyco VP Adhesive.
2.
For indoor applications, adhesive shall have a VOC content of 50 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
3.
Adhesive shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."
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2.3

MASTICS
A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565C, Type II.
1.
For indoor applications, use mastics that have a VOC content of 50 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 30-80/30-90.
b.
Vimasco Corporation; 749.
2.
Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43mil dry film thickness.
3.
Service Temperature Range: Minus 20 to plus 180 deg F.
4.
Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
5.
Color: White.
C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient
services.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-10.
b.
Eagle Bridges - Marathon Industries; 550.
c.
Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 46-50.
d.
Mon-Eco Industries, Inc.; 55-50.
e.
Vimasco Corporation; WC-1/WC-5.
2.
Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film
thickness.
3.
Service Temperature Range: Minus 20 to plus 180 deg F.
4.
Solids Content: 60 percent by volume and 66 percent by weight.
5.
Color: White.

2.4

SEALANTS
A. Joint Sealants:
1.
Joint Sealants for Cellular-Glass Products: Subject to compliance with
requirements, available products that may be incorporated into the Work include,
but are not limited to, the following:
a.
Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-76.
b.
Eagle Bridges - Marathon Industries; 405.
c.
Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 30-45.
d.
Mon-Eco Industries, Inc.; 44-05.
e.
Pittsburgh Corning Corporation; Pittseal 444.
2.
Materials shall be compatible with insulation materials, jackets, and substrates.
3.
Permanently flexible, elastomeric sealant.
4.
Service Temperature Range: Minus 100 to plus 300 deg F.
5.
Color: White or gray.
6.
For indoor applications, sealants shall have a VOC content of 420 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
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7.

Sealants shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."

B. FSK and Metal Jacket Flashing Sealants:
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-76.
b.
Eagle Bridges - Marathon Industries; 405.
c.
Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; 95-44.
d.
Mon-Eco Industries, Inc.; 44-05.
2.
Materials shall be compatible with insulation materials, jackets, and substrates.
3.
Fire- and water-resistant, flexible, elastomeric sealant.
4.
Service Temperature Range: Minus 40 to plus 250 deg F.
5.
Color: Aluminum.
6.
For indoor applications, sealants shall have a VOC content of 420 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
7.
Sealants shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."
C. ASJ Flashing Sealants, and Vinyl, PVDC, and PVC Jacket Flashing Sealants:
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; CP-76.
2.
Materials shall be compatible with insulation materials, jackets, and substrates.
3.
Fire- and water-resistant, flexible, elastomeric sealant.
4.
Service Temperature Range: Minus 40 to plus 250 deg F.
5.
Color: White.
6.
For indoor applications, sealants shall have a VOC content of 420 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
7.
Sealants shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile
Organic Emissions from Various Sources Using Small-Scale Environmental
Chambers."
2.5

FIELD-APPLIED FABRIC-REINFORCING MESH
A. Woven Polyester Fabric: Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10
strands/sq. in., in a Leno weave, for pipe.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Foster Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; Mast-A-Fab.
b.
Vimasco Corporation; Elastafab 894.

2.6

FIELD-APPLIED JACKETS
A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
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B. FSK Jacket: Aluminum-foil face, fiberglass-reinforced scrim with kraft-paper backing.
C. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thickness is indicated in field-applied jacket schedules.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Johns Manville; Zeston.
b.
P.I.C. Plastics, Inc.; FG Series.
c.
Proto Corporation; LoSmoke.
d.
Speedline Corporation; SmokeSafe.
2.
Adhesive: As recommended by jacket material manufacturer.
3.
Color: White.
4.
Factory-fabricated fitting covers to match jacket if available; otherwise, field
fabricate.
a.
Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves,
flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical
joints, and P-trap and supply covers for lavatories.
D. Aluminum Jacket: Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, Temper H-14.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Childers Brand, Specialty Construction Brands, Inc., a business of H. B.
Fuller Company; Metal Jacketing Systems.
b.
ITW Insulation Systems; Aluminum and Stainless Steel Jacketing.
c.
RPR Products, Inc.; Insul-Mate.
2.
Finish and thickness are indicated in field-applied jacket schedules.
3.
Moisture Barrier for Indoor Applications: 1-mil-thick, heat-bonded polyethylene
and kraft paper.
4.
Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene
and kraft paper.
5.
Factory-Fabricated Fitting Covers:
a.
Same material, finish, and thickness as jacket.
b.
Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius
elbows.
c.
Tee covers.
d.
Flange and union covers.
e.
End caps.
f.
Beveled collars.
g.
Valve covers.
h.
Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.
E. Self-Adhesive Outdoor Jacket: 60-mil-thick, laminated vapor barrier and waterproofing
membrane for installation over insulation located aboveground outdoors; consisting of a
rubberized bituminous resin on a cross-laminated polyethylene film covered with aluminum-foil
facing.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Polyguard Products, Inc.; Alumaguard 60.
F. PVDC Jacket for Indoor Applications: 4-mil-thick, white PVDC bi-axially oriented barrier film
with a permeance at 0.02 perms when tested according to ASTM E 96/E 96M and with a
flame-spread index of 5 and a smoke-developed index of 20 when tested according to
ASTM E 84.
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1.

Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Dow Chemical Company (The); Saran 540 Vapor Retarder Film.

G. PVDC Jacket for Outdoor Applications: 6-mil-thick, white PVDC bi-axially oriented barrier film
with a permeance at 0.01 perms when tested according to ASTM E 96/E 96M and with a
flame-spread index of 5 and a smoke-developed index of 25 when tested according to
ASTM E 84.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Dow Chemical Company (The); Saran 560 Vapor Retarder Film.
H. PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based
adhesive covered by a removable protective strip.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Dow Chemical Company (The); Saran 540 Vapor Retarder Film and
Saran 560 Vapor Retarder Film.
2.7

TAPES
A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive,
complying with ASTM C 1136.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
ABI, Ideal Tape Division; 428 AWF ASJ.
b.
Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.
c.
Compac Corporation; 104 and 105.
d.
Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.
2.
Width: 3 inches.
3.
Thickness: 11.5 mils.
4.
Adhesion: 90 ounces force/inch in width.
5.
Elongation: 2 percent.
6.
Tensile Strength: 40 lbf/inch in width.
7.
ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.
B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic
adhesive; complying with ASTM C 1136.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
ABI, Ideal Tape Division; 491 AWF FSK.
b.
Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
c.
Compac Corporation; 110 and 111.
d.
Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ.
2.
Width: 3 inches.
3.
Thickness: 6.5 mils.
4.
Adhesion: 90 ounces force/inch in width.
5.
Elongation: 2 percent.
6.
Tensile Strength: 40 lbf/inch in width.
7.
FSK Tape Disks and Squares: Precut disks or squares of FSK tape.
C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive;
suitable for indoor and outdoor applications.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
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2.
3.
4.
5.
6.

a.
ABI, Ideal Tape Division; 370 White PVC tape.
b.
Compac Corporation; 130.
c.
Venture Tape; 1506 CW NS.
Width: 2 inches.
Thickness: 6 mils.
Adhesion: 64 ounces force/inch in width.
Elongation: 500 percent.
Tensile Strength: 18 lbf/inch in width.

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
ABI, Ideal Tape Division; 488 AWF.
b.
Avery Dennison Corporation, Specialty Tapes Division; Fasson 0800.
c.
Compac Corporation; 120.
d.
Venture Tape; 3520 CW.
2.
Width: 2 inches.
3.
Thickness: 3.7 mils.
4.
Adhesion: 100 ounces force/inch in width.
5.
Elongation: 5 percent.
6.
Tensile Strength: 34 lbf/inch in width.
E. PVDC Tape for Indoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Dow Chemical Company (The); Saran 540 Vapor Retarder Tape.
2.
Width: 3 inches.
3.
Film Thickness: 4 mils.
4.
Adhesive Thickness: 1.5 mils.
5.
Elongation at Break: 145 percent.
6.
Tensile Strength: 55 lbf/inch in width.
F. PVDC Tape for Outdoor Applications: White vapor-retarder PVDC tape with acrylic adhesive.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
Dow Chemical Company (The); Saran 560 Vapor Retarder Tape.
2.
Width: 3 inches.
3.
Film Thickness: 6 mils.
4.
Adhesive Thickness: 1.5 mils.
5.
Elongation at Break: 145 percent.
6.
Tensile Strength: 55 lbf/inch in width.
2.8

SECUREMENTS
A. Aluminum Bands: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch
thick, 1/2 inch wide with seal.
1.
Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:
a.
ITW Insulation Systems; Gerrard Strapping and Seals.
b.
RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.
B. Staples: Outward-clinching insulation staples, nominal 3/4-inch-wide, stainless steel or Monel.
C. Wire: 0.080-inch nickel-copper alloy.
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1.

Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:
a.
C & F Wire.

PART 3 EXECUTION
3.1

PREPARATION
A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.
B. Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-steel surfaces, use demineralized water.

3.2

GENERAL INSTALLATION REQUIREMENTS
A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces;
free of voids throughout the length of piping including fittings, valves, and specialties.
B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses
required for each item of pipe system as specified in insulation system schedules.
C. Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.
D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
E. Install multiple layers of insulation with longitudinal and end seams staggered.
F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
G. Keep insulation materials dry during application and finishing.
H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.
I. Install insulation with least number of joints practical.
J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.
1.
Install insulation continuously through hangers and around anchor attachments.
2.
For insulation application where vapor barriers are indicated, extend insulation on
anchor legs from point of attachment to supported item to point of attachment to
structure. Taper and seal ends at attachment to structure with vapor-barrier
mastic.
3.
Install insert materials and install insulation to tightly join the insert. Seal
insulation to insulation inserts with adhesive or sealing compound recommended
by insulation material manufacturer.
4.
Cover inserts with jacket material matching adjacent pipe insulation. Install
shields over jacket, arranged to protect jacket from tear or puncture by hanger,
support, and shield.
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K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and
wet and dry film thicknesses.
L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.
M. Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.
N. Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches
similar to butt joints.
O. For above-ambient services, do not install insulation to the following:
1.
Vibration-control devices.
2.
Testing agency labels and stamps.
3.
Nameplates and data plates.
4.
Manholes.
5.
Handholes.
6.
Cleanouts.
3.3

PENETRATIONS
A. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.
1.
Seal penetrations with flashing sealant.
2.
For applications requiring only indoor insulation, terminate insulation inside wall
surface and seal with joint sealant. For applications requiring indoor and outdoor
insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.
3.
Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing
at least 2 inches.
4.
Seal jacket to wall flashing with flashing sealant.
B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.
C. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.
D. Insulation Installation at Floor Penetrations:
1.
Pipe: Install insulation continuously through floor penetrations.
2.
Seal penetrations through fire-rated assemblies. Comply with requirements in
Division 07.

3.4

GENERAL PIPE INSULATION INSTALLATION
A. Requirements in this article generally apply to all insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.
B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
1.
Install insulation over fittings, valves, strainers, flanges, unions, and other
specialties with continuous thermal and vapor-retarder integrity unless otherwise
indicated.
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2.

3.

4.

5.

6.
7.

8.

9.

Insulate pipe elbows using preformed fitting insulation or mitered fittings made
from same material and density as adjacent pipe insulation. Each piece shall be
butted tightly against adjoining piece and bonded with adhesive. Fill joints,
seams, voids, and irregular surfaces with insulating cement finished to a smooth,
hard, and uniform contour that is uniform with adjoining pipe insulation.
Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of
same material and thickness as used for adjacent pipe. Cut sectional pipe
insulation to fit. Butt each section closely to the next and hold in place with tie
wire. Bond pieces with adhesive.
Insulate valves using preformed fitting insulation or sectional pipe insulation of
same material, density, and thickness as used for adjacent pipe. Overlap
adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker. For valves, insulate up to
and including the bonnets, valve stuffing-box studs, bolts, and nuts. Fill joints,
seams, and irregular surfaces with insulating cement.
Insulate strainers using preformed fitting insulation or sectional pipe insulation of
same material, density, and thickness as used for adjacent pipe. Overlap
adjoining pipe insulation by not less than two times the thickness of pipe
insulation, or one pipe diameter, whichever is thicker. Fill joints, seams, and
irregular surfaces with insulating cement. Insulate strainers so strainer basket
flange or plug can be easily removed and replaced without damaging the
insulation and jacket. Provide a removable reusable insulation cover. For belowambient services, provide a design that maintains vapor barrier.
Insulate flanges and unions using a section of oversized preformed pipe
insulation. Overlap adjoining pipe insulation by not less than two times the
thickness of pipe insulation, or one pipe diameter, whichever is thicker.
Cover segmented insulated surfaces with a layer of finishing cement and coat
with a mastic. Install vapor-barrier mastic for below-ambient services and a
breather mastic for above-ambient services. Reinforce the mastic with fabricreinforcing mesh. Trowel the mastic to a smooth and well-shaped contour.
For services not specified to receive a field-applied jacket except for flexible
elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers,
valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC
covers to adjoining insulation facing using PVC tape.
Stencil or label the outside insulation jacket of each union with the word "union."
Match size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature
taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes.
Shape insulation at these connections by tapering it to and around the connection with
insulating cement and finish with finishing cement, mastic, and flashing sealant.
D. Install removable insulation covers at locations indicated. Installation shall conform to the
following:
1.
Make removable flange and union insulation from sectional pipe insulation of
same thickness as that on adjoining pipe. Install same insulation jacket as
adjoining pipe insulation.
2.
When flange and union covers are made from sectional pipe insulation, extend
insulation from flanges or union long at least two times the insulation thickness
over adjacent pipe insulation on each side of flange or union. Secure flange
cover in place with stainless-steel or aluminum bands. Select band material
compatible with insulation and jacket.
3.
Construct removable valve insulation covers in same manner as for flanges,
except divide the two-part section on the vertical center line of valve body.
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4.

5.
3.5

When covers are made from block insulation, make two halves, each consisting
of mitered blocks wired to stainless-steel fabric. Secure this wire frame, with its
attached insulation, to flanges with tie wire. Extend insulation at least 2 inches
over adjacent pipe insulation on each side of valve. Fill space between flange or
union cover and pipe insulation with insulating cement. Finish cover assembly
with insulating cement applied in two coats. After first coat is dry, apply and
trowel second coat to a smooth finish.
Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.
B. Insulation Installation on Pipe Flanges:
1.
Install pipe insulation to outer diameter of pipe flange.
2.
Make width of insulation section same as overall width of flange and bolts, plus
twice the thickness of pipe insulation.
3.
Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with cut sections of sheet
insulation of same thickness as pipe insulation.
4.
Secure insulation to flanges and seal seams with manufacturer's recommended
adhesive to eliminate openings in insulation that allow passage of air to surface
being insulated.
C. Insulation Installation on Pipe Fittings and Elbows:
1.
Install mitered sections of pipe insulation.
2.
Secure insulation materials and seal seams with manufacturer's recommended
adhesive to eliminate openings in insulation that allow passage of air to surface
being insulated.
D. Insulation Installation on Valves and Pipe Specialties:
1.
Install preformed valve covers manufactured of same material as pipe insulation
when available.
2.
When preformed valve covers are not available, install cut sections of pipe and
sheet insulation to valve body. Arrange insulation to permit access to packing
and to allow valve operation without disturbing insulation.
3.
Install insulation to flanges as specified for flange insulation application.
4.
Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that allow passage of
air to surface being insulated.

3.6

FIELD-APPLIED JACKET INSTALLATION
A. Where FSK jackets are indicated, install as follows:
1.
Draw jacket material smooth and tight.
2.
Install lap or joint strips with same material as jacket.
3.
Secure jacket to insulation with manufacturer's recommended adhesive.
4.
Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint
strips at end joints.
5.
Seal openings, punctures, and breaks in vapor-retarder jackets and exposed
insulation with vapor-barrier mastic.
B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end
joints; for horizontal applications. Seal with manufacturer's recommended adhesive.
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1.

Apply two continuous beads of adhesive to seams and joints, one bead under lap
and the finish bead along seam and joint edge.

C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end
joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof
sealant recommended by insulation manufacturer. Secure jacket with stainless-steel bands
12 inches o.c. and at end joints.
D. Where PVDC jackets are indicated, install as follows:
1.
Apply three separate wraps of filament tape per insulation section to secure pipe
insulation to pipe prior to installation of PVDC jacket.
2.
Wrap factory-pre-sized jackets around individual pipe insulation sections with one
end overlapping the previously installed sheet. Install pre-sized jacket with an
approximate overlap at butt joint of 2 inches over the previous section. Adhere
lap seal using adhesive or SSL, and then apply 1-1/4 circumferences of
appropriate PVDC tape around overlapped butt joint.
3.
Continuous jacket can be spiral-wrapped around a length of pipe insulation.
Apply adhesive or PVDC tape at overlapped spiral edge. When electing to use
adhesives, refer to manufacturer's written instructions for application of
adhesives along this spiral edge to maintain a permanent bond.
4.
Jacket can be wrapped in cigarette fashion along length of roll for insulation
systems with an outer circumference of 33-1/2 inches or less. The 33-1/2-inchcircumference limit allows for 2-inch-overlap seal. Using the length of roll allows
for longer sections of jacket to be installed at one time. Use adhesive on the lap
seal. Visually inspect lap seal for "fishmouthing," and use PVDC tape along lap
seal to secure joint.
5.
Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear
and wrapping a minimum of 1-1/4 circumferences to avoid damage to tape
edges.
3.7

FINISHES
A. Pipe Insulation with ASJ or Other Paintable Jacket Material: Paint jacket with paint system
identified below.
1.
Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket
material and finish coat paint. Add fungicidal agent to render fabric mildew proof.
a.
Finish Coat Material: Interior, flat, latex-emulsion size.
B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.
C. Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.
D. Do not field paint aluminum or stainless-steel jackets.

3.8

FIELD QUALITY CONTROL
A. Perform tests and inspections.
B. Tests and Inspections:
1.
Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by
removing field-applied jacket and insulation in layers in reverse order of their
installation. Extent of inspection shall be limited to three locations of straight
pipe, three locations of threaded fittings, three locations of welded fittings, two
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locations of threaded strainers, two locations of welded strainers, three locations
of threaded valves, and three locations of flanged valves for each pipe service
defined in the "Piping Insulation Schedule, General" Article.
C. All insulation applications will be considered defective Work if sample inspection reveals
noncompliance with requirements.
3.9

PIPING INSULATION SCHEDULE, GENERAL
A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for
each piping system and pipe size range. If more than one material is listed for a piping
system, selection from materials listed is Contractor's option.
B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
1.
Drainage piping located in crawl spaces.
2.
Underground piping.
3.
Chrome-plated pipes and fittings unless there is a potential for personnel injury.

3.10 INDOOR PIPING INSULATION SCHEDULE
A. Refrigerant Suction and Hot-Gas Piping: Flexible elastomeric, 1 inch thick.
B. Refrigerant Suction and Hot-Gas Flexible Tubing: Flexible elastomeric, 1 inch thick.
3.11 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
A. Refrigerant Suction and Hot-Gas Flexible Piping: Insulation shall be the following:
1.
Flexible Elastomeric: 2 inches thick.
B. Refrigerant Suction and Hot-Gas Flexible Tubing: Insulation shall be the following:
1.

Flexible Elastomeric: 2 inches thick.

3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE
A. Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.
B. If more than one material is listed, selection from materials listed is Contractor's option.
C. Piping, Concealed:
1.
None.
2.
PVC: 20 mils thick.
3.
Aluminum: 0.016 inch thick.
D. Piping, Exposed:
1.
None.
2.
PVC: 20 mils thick.
3.
Aluminum: 0.016 inch thick.
3.13 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE
A. Install jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.
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B. If more than one material is listed, selection from materials listed is Contractor's option.
C. Piping, Concealed:
1.
PVC: 20 mils thick.
2.
Aluminum: 0.016 inch thick.
D. Piping, Exposed:
1.
Aluminum: 0.016 inch thick.
END OF SECTION
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SECTION 23 23 00
REFRIGERANT PIPING
PART 1 GENERAL
1.1

SUMMARY
A.

1.2

PERFORMANCE REQUIREMENTS
A.

1.3

1.4

A.

Product Data: For each type of valve and refrigerant piping specialty indicated. Include
pressure drop based on manufacturer's test data.

B.

Shop Drawings: Show layout of refrigerant piping and specialties, including pipe, tube, and
fitting sizes, flow capacities, valve arrangements and locations, slopes of horizontal runs, oil
traps, double risers, wall and floor penetrations, and equipment connection details. Show
interface and spatial relationships between piping and equipment.
1. Refrigerant piping indicated on Drawings is schematic only. Size piping and design
actual piping layout, including oil traps, double risers, specialties, and pipe and tube sizes
to accommodate, as a minimum, equipment provided, elevation difference between
compressor and evaporator, and length of piping to ensure proper operation and
compliance with warranties of connected equipment.

INFORMATIONAL SUBMITTALS

1.7

Field quality-control test reports.

CLOSEOUT SUBMITTALS
A.

1.6

Line Test Pressure for Refrigerant R-410A:
1. Suction Lines for Air-Conditioning Applications: 185 psig.
2. Suction Lines for Heat-Pump Applications: 325 psig.
3. Hot-Gas and Liquid Lines: 325 psig.

ACTION SUBMITTALS

A.
1.5

This Section includes refrigerant piping used for air-conditioning applications.

Operation and maintenance data.

QUALITY ASSURANCE
A.

Comply with ASHRAE 15, "Safety Code for Refrigeration Systems."

B.

Comply with ASME B31.5, "Refrigeration Piping and Heat Transfer Components."

PRODUCT STORAGE AND HANDLING
A.

Store piping in a clean and protected area with end caps in place to ensure that piping interior
and exterior are clean when installed.
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PART 2 PRODUCTS
2.1

2.2

COPPER TUBE AND FITTINGS
A.

Copper Tube: ASTM B 280, Type ACR.

B.

Wrought-Copper Fittings: ASME B16.22.

C.

Wrought-Copper Unions: ASME B16.22.

D.

Solder Filler Metals: ASTM B 32. Use 95-5 tin antimony or alloy HB solder to join copper
socket fittings on copper pipe.

E.

Brazing Filler Metals: AWS A5.8.

F.

Flexible Connectors:
1. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced protective
jacket.
2. End Connections: Socket ends.
3. Offset Performance: Capable of minimum 3/4-inch misalignment in minimum 7-inch- long
assembly.
4. Pressure Rating: Factory test at minimum 500 psig.
5. Maximum Operating Temperature: 250 deg F.

VALVES AND SPECIALTIES
A.

Diaphragm Packless Valves:
1. Body and Bonnet: Forged brass or cast bronze; globe design with straight-through or
angle pattern.
2. Diaphragm: Phosphor bronze and stainless steel with stainless-steel spring.
3. Operator: Rising stem and hand wheel.
4. Seat: Nylon.
5. End Connections: Socket, union, or flanged.
6. Working Pressure Rating: 500 psig.
7. Maximum Operating Temperature: 275 deg F.

B.

Packed-Angle Valves:
1. Body and Bonnet: Forged brass or cast bronze.
2. Packing: Molded stem, back seating, and replaceable under pressure.
3. Operator: Rising stem.
4. Seat: Nonrotating, self-aligning polytetrafluoroethylene.
5. Seal Cap: Forged-brass or valox hex cap.
6. End Connections: Socket, union, threaded, or flanged.
7. Working Pressure Rating: 500 psig.
8. Maximum Operating Temperature: 275 deg F.

C.

Check Valves:
1. Body: Ductile iron, forged brass, or cast bronze; globe pattern.
2. Bonnet: Bolted ductile iron, forged brass, or cast bronze; or brass hex plug.
3. Piston: Removable polytetrafluoroethylene seat.
4. Closing Spring: Stainless steel.
5. Manual Opening Stem: Seal cap, plated-steel stem, and graphite seal.
6. End Connections: Socket, union, threaded, or flanged.
7. Maximum Opening Pressure: 0.50 psig.
8. Working Pressure Rating: 500 psig.
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9.

Maximum Operating Temperature: 275 deg F.

D.

Service Valves:
1. Body: Forged brass with brass cap including key end to remove core.
2. Core: Removable ball-type check valve with stainless-steel spring.
3. Seat: Polytetrafluoroethylene.
4. End Connections: Copper spring.
5. Working Pressure Rating: 500 psig.

E.

Safety Relief Valves: Comply with ASME Boiler and Pressure Vessel Code; listed and labeled
by an NRTL.
1. Body and Bonnet: Ductile iron and steel, with neoprene O-ring seal.
2. Piston, Closing Spring, and Seat Insert: Stainless steel.
3. Seat Disc: Polytetrafluoroethylene.
4. End Connections: Threaded.
5. Working Pressure Rating: 400 psig.
6. Maximum Operating Temperature: 240 deg F.

F.

Thermostatic Expansion Valves: Comply with ARI 750.
1. Body, Bonnet, and Seal Cap: Forged brass or steel.
2. Diaphragm, Piston, Closing Spring, and Seat Insert: Stainless steel.
3. Packing and Gaskets: Non-asbestos.
4. Capillary and Bulb: Copper tubing filled with refrigerant charge.
5. Suction Temperature: 44 deg F.
6. Superheat: Adjustable.
7. Reverse-flow option (for heat-pump applications).
8. End Connections: Socket, flare, or threaded union.
9. Working Pressure Rating: 700 psig.

G.

Straight-Type Strainers:
1. Body: Welded steel with corrosion-resistant coating.
2. Screen: 100-mesh stainless steel.
3. End Connections: Socket or flare.
4. Working Pressure Rating: 500 psig.
5. Maximum Operating Temperature: 275 deg F.

H.

Angle-Type Strainers:
1. Body: Forged brass or cast bronze.
2. Drain Plug: Brass hex plug.
3. Screen: 100-mesh monel.
4. End Connections: Socket or flare.
5. Working Pressure Rating: 500 psig.
6. Maximum Operating Temperature: 275 deg F.

I.

Moisture/Liquid Indicators:
1. Body: Forged brass.
2. Window: Replaceable, clear, fused glass window with indicating element protected by
filter screen.
3. Indicator: Color coded to show moisture content in ppm.
4. Minimum Moisture Indicator Sensitivity: Indicate moisture above 60 ppm.
5. End Connections: Socket or flare.
6. Working Pressure Rating: 500 psig.
7. Maximum Operating Temperature: 240 deg F.

J.

Replaceable-Core Filter Dryers: Comply with ARI 730.
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1.
2.
3.
4.
5.
6.
7.
8.
9.

Body and Cover: Painted-steel shell with ductile-iron cover, stainless-steel screws, and
neoprene gaskets.
Filter Media: 10 micron, pleated with integral end rings; stainless-steel support.
Desiccant Media: Activated alumina.
Designed for reverse flow (for heat-pump applications).
End Connections: Socket.
Access Ports: NPS 1/4 connections at entering and leaving sides for pressure differential
measurement.
Maximum Pressure Loss: 2 psig.
Working Pressure Rating: 500 psig.
Maximum Operating Temperature: 240 deg F.

K.

Permanent Filter Dryers: Comply with ARI 730.
1. Body and Cover: Painted-steel shell.
2. Filter Media: 10 micron, pleated with integral end rings; stainless-steel support.
3. Desiccant Media: Activated alumina.
4. Designed for reverse flow (for heat-pump applications).
5. End Connections: Socket.
6. Access Ports: NPS 1/4 connections at entering and leaving sides for pressure differential
measurement.
7. Maximum Pressure Loss: 2 psig.
8. Working Pressure Rating: 500 psig.
9. Maximum Operating Temperature: 240 deg F.

L.

Liquid Accumulators: Comply with ARI 495.
1. Body: Welded steel with corrosion-resistant coating.
2. End Connections: Socket or threaded.
3. Working Pressure Rating: 500 psig.
4. Maximum Operating Temperature: 275 deg F.

PART 3 EXECUTION
3.1

3.2

PIPING APPLICATIONS
A.

Suction Lines NPS 1-1/2 and Smaller for Conventional Air-Conditioning Applications: Copper,
Type ACR, annealed-temper tubing and wrought-copper fittings with brazed or soldered joints.

B.

Hot-Gas and Liquid Lines: Copper, Type ACR, annealed-temper tubing and wrought-copper
fittings with brazed or soldered joints.

C.

Safety-Relief-Valve Discharge Piping: Copper, Type ACR, drawn-temper tubing and wroughtcopper fittings with soldered joints.

VALVE AND SPECIALTY APPLICATIONS
A.

Install valves in suction and discharge lines of compressor.

B.

Install service valves for gage taps at strainers if they are not an integral part of strainers.

C.

Install a check valve at the compressor discharge and a liquid accumulator at the compressor
suction connection.

D.

Except as otherwise indicated, install valves on inlet and outlet side of filter dryers.
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3.3

E.

Install a full-sized, three-valve bypass around filter dryers.

F.

Install thermostatic expansion valves as close as possible to distributors on evaporators.
1. Install valve so diaphragm case is warmer than bulb.
2. Secure bulb to clean, straight, horizontal section of suction line using two bulb straps. Do
not mount bulb in a trap or at bottom of the line.
3. If external equalizer lines are required, make connection where it will reflect suction-line
pressure at bulb location.

G.

Install safety relief valves where required by ASME Boiler and Pressure Vessel Code. Pipe
safety-relief-valve discharge line to outside according to ASHRAE 15.

H.

Install moisture/liquid indicators in liquid line at the inlet of the thermostatic expansion valve or
at the inlet of the evaporator coil capillary tube.

I.

Install strainers upstream from and adjacent to the following unless they are furnished as an
integral assembly for device being protected:
1. Solenoid valves.
2. Thermostatic expansion valves.
3. Compressor.

J.

Install filter dryers in liquid line between compressor and thermostatic expansion valve.

K.

Install flexible connectors at compressors.

PIPING INSTALLATION
A.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems; indicated locations and arrangements were used to size pipe and calculate friction
loss, expansion, pump sizing, and other design considerations. Install piping as indicated
unless deviations to layout are approved on Shop Drawings.

B.

Install refrigerant piping according to ASHRAE 15.

C.

Install piping in concealed locations unless otherwise indicated and except in equipment
rooms and service areas.

D.

Install piping indicated to be exposed and piping in equipment rooms and service areas at
right angles or parallel to building walls. Diagonal runs are prohibited unless specifically
indicated otherwise.

E.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F.

Install piping adjacent to machines to allow service and maintenance.

G.

Install piping free of sags and bends.

H.

Install fittings for changes in direction and branch connections.

I.

Select system components with pressure rating equal to or greater than system operating
pressure.

J.

Install piping as short and direct as possible, with a minimum number of joints, elbows, and
fittings.
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3.4

3.5

K.

Arrange piping to allow inspection and service of refrigeration equipment. Install valves and
specialties in accessible locations to allow for service and inspection.

L.

Install refrigerant piping in rigid or flexible conduit in locations where exposed to mechanical
injury.

M.

Slope refrigerant piping as follows:
1. Install horizontal hot-gas discharge piping with a uniform slope downward away from
compressor.
2. Install horizontal suction lines with a uniform slope downward to compressor.
3. Install traps and double risers to entrain oil in vertical runs.
4. Liquid lines may be installed level.

N.

When brazing or soldering, remove solenoid-valve coils and sight glasses; also remove valve
stems, seats, and packing, and accessible internal parts of refrigerant specialties. Do not
apply heat near expansion-valve bulb.

O.

Install piping with adequate clearance between pipe and adjacent walls and hangers or
between pipes for insulation installation.

P.

Identify refrigerant piping and valves according to Division 23 Section "Identification for HVAC
Piping and Equipment."

Q.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping."

R.

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Division 23 Section "Sleeves and Sleeve Seals for
HVAC Piping."

S.

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Division 23 Section "Escutcheons for HVAC
Piping."

PIPE JOINT CONSTRUCTION
A.

Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper Tube
Handbook."

B.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter "Pipe and
Tube."
1. Use Type BcuP, copper-phosphorus alloy for joining copper socket fittings with copper
pipe.
2. Use Type BAg, cadmium-free silver alloy for joining copper with bronze or steel.

HANGERS AND SUPPORTS
A.

Hanger, support, and anchor products are specified in Division 23 Section "Hangers and
Supports for HVAC Piping and Equipment."

B.

Install the following pipe attachments:
1. Adjustable steel clevis hangers for individual horizontal runs less than 20 feet long.
2. Roller hangers and spring hangers for individual horizontal runs 20 feet or longer.
3. Pipe Roller: MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer,
supported on a trapeze.
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4.
5.
C.

3.6

3.7

Install hangers for copper tubing with the following maximum spacing and minimum rod sizes:
1. NPS 1/2: Maximum span, 60 inches; minimum rod size, 1/4 inch.
2. NPS 5/8: Maximum span, 60 inches; minimum rod size, 1/4 inch.
3. NPS 1: Maximum span, 72 inches; minimum rod size, 1/4 inch.
4. NPS 1-1/4: Maximum span, 96 inches; minimum rod size, 3/8 inch.
5. NPS 1-1/2: Maximum span, 96 inches; minimum rod size, 3/8 inch.

FIELD QUALITY CONTROL
A.

Perform tests and inspections and prepare test reports.

B.

Tests and Inspections:
1. Comply with ASME B31.5, Chapter VI.
2. Test refrigerant piping and specialties. Isolate compressor, condenser, evaporator, and
safety devices from test pressure if they are not rated above the test pressure.
3. Test high- and low-pressure side piping of each system separately at not less than the
pressures indicated in Part 1 "Performance Requirements" Article.
a. Fill system with nitrogen to the required test pressure.
b. System shall maintain test pressure at the manifold gage throughout duration of test.
c. Test joints and fittings with electronic leak detector or by brushing a small amount of
soap and glycerin solution over joints.
d. Remake leaking joints using new materials and retest until satisfactory results are
achieved.

SYSTEM CHARGING
A.

3.8

Spring hangers to support vertical runs.
Copper-clad hangers and supports for hangers and supports in direct contact with copper
pipe.

Charge system using the following procedures:
1. Install core in filter dryers after leak test but before evacuation.
2. Evacuate entire refrigerant system with a vacuum pump to 500 micrometers. If vacuum
holds for 12 hours, system is ready for charging.
3. Break vacuum with refrigerant gas, allowing pressure to build up to 2 psig.
4. Charge system with a new filter-dryer core in charging line.

ADJUSTING
A.

Adjust thermostatic expansion valve to obtain proper evaporator superheat.

B.

Adjust high- and low-pressure switch settings to avoid short cycling in response to fluctuating
suction pressure.

C.

Adjust set-point temperature of air-conditioning or chilled-water controllers to the system
design temperature.

D.

Perform the following adjustments before operating the refrigeration system, according to
manufacturer's written instructions:
1. Open shutoff valves in condenser water circuit.
2. Verify that compressor oil level is correct.
3. Open compressor suction and discharge valves.
4. Open refrigerant valves except bypass valves that are used for other purposes.
5. Check open compressor-motor alignment and verify lubrication for motors and bearings.
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E.

Replace core of replaceable filter dryer after system has been adjusted and after design flow
rates and pressures are established.
END OF SECTION
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SECTION 23 31 13
METAL DUCTS
PART 1 GENERAL
1.1

1.2

1.3

SUMMARY
A.

Section Includes:
1. Rectangular ducts and fittings.
2. Round ducts and fittings.
3. Sheet metal materials.
4. Sealants and gaskets.
5. Hangers and supports.
6. Seismic-restraint devices.

B.

Related Sections:
1. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting,
2. Division 23 Section "Air Duct Accessories" for dampers and flexible ducts.

PERFORMANCE REQUIREMENTS
A.

Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible" and performance requirements and design
criteria indicated in "Duct Schedule" Article.

B.

Structural Performance: Duct hangers and supports and seismic restraints shall withstand the
effects of gravity and seismic loads and stresses within limits and under conditions described
in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and SMACNA's
"Seismic Restraint Manual: Guidelines for Mechanical Systems.
1. Seismic Hazard Level A: Seismic force to weight ratio, 0.48.
2. Seismic Hazard Level B: Seismic force to weight ratio, 0.30.
3. Seismic Hazard Level C: Seismic force to weight ratio, 0.15.

C.

Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAE 62.1.

ACTION SUBMITTALS
A.

Product Data: For each type of product indicated.

B.

Shop Drawings:
1. Fabrication, assembly, and installation, including plans, elevations, sections,
components, and attachments to other work.
2. Factory- and shop-fabricated ducts and fittings.
3. Duct layout indicating sizes, configuration, and static-pressure classes.
4. Elevation of top of ducts.
5. Dimensions of main duct runs from building grid lines.
6. Fittings.
7. Reinforcement and spacing.
8. Seam and joint construction.
9. Locations for duct accessories, including dampers, turning vanes, and access doors and
panels.
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10. Hangers and supports, including methods for duct and building attachment, seismic
restraints, and vibration isolation.
1.4

1.5

INFORMATIONAL SUBMITTALS
A.

Coordination Drawings: Plans, drawn to scale, on which the following items are shown and
coordinated with each other, using input from installers of the items involved:
1. Duct installation in congested spaces, indicating coordination with general construction,
building components, and other building services. Indicate proposed changes to duct
layout.
2. Suspended ceiling components.
3. Structural members to which duct will be attached.
4. Size and location of initial access modules for acoustical tile.
5. Items penetrating finished ceiling including the following:
a. Lighting fixtures.
b. Air outlets and inlets.
c. Speakers.
d. Sprinklers.
e. Access panels.
f.
Perimeter moldings.

B.

Welding certificates.

QUALITY ASSURANCE
A.

Welding Qualifications: Qualify procedures and personnel according to the following:
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports.
3. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.

B.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment" and Section 7 - "Construction and System Start-up."

C.

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1,
Section 6.4.4 - "HVAC System Construction and Insulation."

PART 2 PRODUCTS
2.1

RECTANGULAR DUCTS AND FITTINGS
A.

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

B.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse
Joints," for static-pressure class, applicable sealing requirements, materials involved, ductsupport intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards Metal and Flexible."

C.

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
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support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards Metal and Flexible."
D.

2.2

2.3

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable
sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

ROUND DUCTS AND FITTINGS
A.

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on
indicated static-pressure class unless otherwise indicated.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Lindab Inc.
b. McGill AirFlow LLC.
c. SEMCO Incorporated.
d. Sheet Metal Connectors, Inc.
e. Spiral Manufacturing Co., Inc.

B.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for
static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."
1. Transverse Joints in Ducts Larger than 60 inches in Diameter: Flanged.

C.

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams,"
for static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."
1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal
seams.

D.

Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements,
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible."

SHEET METAL MATERIALS
A.

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct
construction methods unless otherwise indicated. Sheet metal materials shall be free of
pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

B.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
1. Galvanized Coating Designation: G60.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.
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2.4

C.

Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for
exposed ducts.

D.

Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in
the "Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be
No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article.

E.

Aluminum Sheets: Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish for
concealed ducts, and standard, one-side bright finish for duct surfaces exposed to view.

F.

Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black
and galvanized.
1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

G.

Tie Rods: Galvanized steel, 6-mm minimum diameter for lengths 36 inches or less; 3/8-inch
minimum diameter for lengths longer than 36 inches.

SEALANT AND GASKETS
A.

General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed
index of 50 when tested according to UL 723; certified by an NRTL.

B.

Two-Part Tape Sealing System:
1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone
activator to react exothermically with tape to form hard, durable, airtight seal.
2. Tape Width: 4 inches.
3. Sealant: Modified styrene acrylic.
4. Water resistant.
5. Mold and mildew resistant.
6. Maximum Static-Pressure Class: 10-inch wg, positive and negative.
7. Service: Indoor and outdoor.
8. Service Temperature: Minus 40 to plus 200 deg F.
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum.
10. For indoor applications, sealant shall have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
11. Sealant shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

C.

Water-Based Joint and Seam Sealant:
1. Application Method: Brush on.
2. Solids Content: Minimum 65 percent.
3. Shore A Hardness: Minimum 20.
4. Water resistant.
5. Mold and mildew resistant.
6. VOC: Maximum 75 g/L (less water).
7. Maximum Static-Pressure Class: 10-inch wg positive and negative.
8. Service: Indoor or outdoor.
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

D.

Flanged Joint Sealant: Comply with ASTM C 920.
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1.
2.
3.
4.
5.
6.
7.

2.5

2.6

General: Single-component, acid-curing, silicone, elastomeric.
Type: S.
Grade: NS.
Class: 25.
Use: O.
For indoor applications, sealant shall have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).
Sealant shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

E.

Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with poly-isobutylene plasticizer.

F.

Round Duct Joint O-Ring Seals:
1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg at 10-inch wg
and shall be rated for 2500 Pa static-pressure class, positive or negative.
2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings
and fitting spigots.

HANGERS AND SUPPORTS
A.

Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

B.

Hanger Rods for Corrosive Environments: Electro-galvanized, all-thread rods or galvanized
rods with threads painted with zinc-chromate primer after installation.

C.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2,
"Minimum Hanger Sizes for Round Duct."

D.

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

E.

Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

F.

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and
bolts designed for duct hanger service; with an automatic-locking and clamping device.

G.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

H.

Trapeze and Riser Supports:
1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.

SEISMIC-RESTRAINT DEVICES
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Cooper B-Line, Inc.; a division of Cooper Industries.
2. Ductmate Industries, Inc.
3. Hilti Corp.
4. Mason Industries.
5. TOLCO; a brand of NIBCO INC.

Specifications

23 31 13-5

Metal Ducts

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

6.

Unistrut Corporation; Tyco International, Ltd.

B.

General Requirements for Restraint Components: Rated strengths, features, and applications
shall be as defined in reports by an agency acceptable to authorities having jurisdiction.
1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of
components shall be at least four times the maximum seismic forces to which they will be
subjected.

C.

Channel Support System: Shop- or field-fabricated support assembly made of slotted steel
channels rated in tension, compression, and torsion forces and with accessories for
attachment to braced component at one end and to building structure at the other end.
Include matching components and corrosion-resistant coating.

D.

Restraint Cables: ASTM A 603, galvanized-steel cables with end connections made of
cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining
cable service; and with an automatic-locking and clamping device or double-cable clips.

E.

Hanger Rod Stiffener: Reinforcing steel angle clamped to hanger rod.

F.

Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type. Select anchor
bolts with strength required for anchor and as tested according to ASTM E 488.

PART 3 EXECUTION
3.1

DUCT INSTALLATION
A.

Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts
and calculate friction loss for air-handling equipment sizing and for other design
considerations. Install duct systems as indicated unless deviations to layout are approved on
Shop Drawings and Coordination Drawings.

B.

Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible" unless otherwise indicated.

C.

Install round ducts in maximum practical lengths.

D.

Install ducts with fewest possible joints.

E.

Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

F.

Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

G.

Install ducts close to walls, overhead construction, columns, and other structural and
permanent enclosure elements of building.

H.

Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

I.

Route ducts to avoid passing through transformer vaults and electrical equipment rooms and
enclosures.
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3.2

3.3

J.

Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed
to view, cover the opening between the partition and duct or duct insulation with sheet metal
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2
inches.

K.

Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.
Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke
dampers.

L.

Protect duct interiors from moisture, construction debris and dust, and other foreign materials.

INSTALLATION OF EXPOSED DUCTWORK
A.

Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

B.

Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

C.

Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed
welds, and treat the welds to remove discoloration caused by welding.

D.

Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings,
hangers and supports, duct accessories, and air outlets.

E.

Repair or replace damaged sections and finished work that does not comply with these
requirements.

DUCT SEALING
A.

Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct
Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

B.

Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible":
1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
2. Outdoor, Supply-Air Ducts: Seal Class A.
3. Outdoor, Exhaust Ducts: Seal Class C.
4. Outdoor, Return-Air Ducts: Seal Class C.
5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal
Class B.
6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:
Seal Class A.
7. Unconditioned Space, Exhaust Ducts: Seal Class C.
8. Unconditioned Space, Return-Air Ducts: Seal Class B.
9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal
Class C.
10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg Seal
Class B.
11. Conditioned Space, Exhaust Ducts: Seal Class B.
12. Conditioned Space, Return-Air Ducts: Seal Class C.

Specifications

23 31 13-7

Metal Ducts

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

3.4

3.5

HANGER AND SUPPORT INSTALLATION
A.

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5,
"Hangers and Supports."

B.

Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel
fasteners appropriate for construction materials to which hangers are being attached.
1. Where practical, install concrete inserts before placing concrete.
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for
slabs more than 4 inches thick.
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for
slabs less than 4 inches thick.
5. Do not use powder-actuated concrete fasteners for seismic restraints.

C.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports
within 24 inches of each elbow and within 48 inches of each branch intersection.

D.

Hangers Exposed to View: Threaded rod and angle or channel supports.

E.

Support vertical ducts with steel angles or channel secured to the sides of the duct with welds,
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of
16 feet.

F.

Install upper attachments to structures. Select and size upper attachments with pull-out,
tension, and shear capacities appropriate for supported loads and building materials where
used.

SEISMIC-RESTRAINT-DEVICE INSTALLATION
A.

Install ducts with hangers and braces designed to support the duct and to restrain against
seismic forces required by applicable building codes. Comply with SMACNA's "Seismic
Restraint Manual: Guidelines for Mechanical Systems."
1. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum
of 80 feet.
2. Brace a change of direction longer than 12 feet.

B.

Select seismic-restraint devices with capacities adequate to carry present and future static
and seismic loads.

C.

Install cables so they do not bend across edges of adjacent equipment or building structure.

D.

Install cable restraints on ducts that are suspended with vibration isolators.

E.

Install seismic-restraint devices using methods approved by an agency acceptable to
authorities having jurisdiction.

F.

Attachment to Structure: If specific attachment is not indicated, anchor bracing and restraints
to structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.

G.

Drilling for and Setting Anchors:
1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcement or embedded items during drilling.
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2.
3.
4.
5.
3.6

3.7

Notify the Architect if reinforcing steel or other embedded items are encountered during
drilling. Locate and avoid pre-stressed tendons, electrical and telecommunications
conduit, and gas lines.
Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full
design strength.
Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty
sleeve anchors shall be installed with sleeve fully engaged in the structural element to
which anchor is to be fastened.
Set anchors to manufacturer's recommended torque, using a torque wrench.
Install zinc-coated steel anchors for interior applications and stainless-steel anchors for
applications exposed to weather.

CONNECTIONS
A.

Make connections to equipment with flexible connectors complying with Division 23 Section
"Air Duct Accessories."

B.

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch,
outlet and inlet, and terminal unit connections.

DUCT CLEANING
A.

Clean new and existing duct system(s) before testing, adjusting, and balancing.

B.

Use service openings for entry and inspection.
1. Create new openings and install access panels appropriate for duct static-pressure class
if required for cleaning access. Provide insulated panels for insulated or lined duct.
Patch insulation and liner as recommended by duct liner manufacturer
2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
3. Remove and reinstall ceiling to gain access during the cleaning process.

C.

Particulate Collection and Odor Control:
1. When venting vacuuming system inside the building, use HEPA filtration with 99.97
percent collection efficiency for 0.3-micron-size (or larger) particles.
2. When venting vacuuming system to outdoors, use filter to collect debris removed from
HVAC system, and locate exhaust downwind and away from air intakes and other points
of entry into building.

D.

Clean the following components by removing surface contaminants and deposits:
1. Air outlets and inlets (registers, grilles, and diffusers).
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply
and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive
assemblies.
3. Air-handling unit internal surfaces and components including mixing box, coil section,
condensate drain pans, filters and filter sections, and condensate collectors and drains.
4. Coils and related components.
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and
mechanical equipment rooms.
6. Supply-air ducts, dampers, actuators, and turning vanes.

E.

Mechanical Cleaning Methodology:
1. Clean metal duct systems using mechanical cleaning methods that extract contaminants
from within duct systems and remove contaminants from building.
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2.
3.
4.
5.
6.
7.

3.8

START UP
A.

3.9

Use vacuum-collection devices that are operated continuously during cleaning. Connect
vacuum device to downstream end of duct sections so areas being cleaned are under
negative pressure.
Use mechanical agitation to dislodge debris adhered to interior duct surfaces without
damaging integrity of metal ducts, duct liner, or duct accessories.
Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner
to get wet. Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated
or that has friable material, mold, or fungus growth.
Clean coils and coil drain pans according to NADCA 1992. Keep drain pan operational.
Rinse coils with clean water to remove latent residues and cleaning materials; comb and
straighten fins.
Provide drainage and cleanup for wash-down procedures.
Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus
is present. Apply antimicrobial agents according to manufacturer's written instructions
after removal of surface deposits and debris.

Air Balance: Comply with requirements in Division 23 Section "Testing, Adjusting, and
Balancing for HVAC."

DUCT SCHEDULE
A.

Fabricate ducts with galvanized sheet steel as follows:

B.

Supply Ducts:
1. Ducts Connected to Fan Coil Units:
a. Pressure Class: Positive 1-inch wg.
b. Minimum SMACNA Seal Class: A.
c. SMACNA Leakage Class for Rectangular: 12.
d. SMACNA Leakage Class for Round and Flat Oval: 6.

C.

Exhaust Ducts:
1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:
a. Pressure Class: Negative 1-inch wg.
b. Minimum SMACNA Seal Class: B if negative pressure, and A if positive pressure.
c. SMACNA Leakage Class for Rectangular: 12.
d. SMACNA Leakage Class for Round and Flat Oval: 6.

D.

Elbow Configuration:
1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-2, "Rectangular Elbows."
a. Velocity 1000 fpm or Lower:
1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
2) Mitered Type RE 4 without vanes.
b. Velocity 1000 to 1500 fpm:
1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.
2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."
c. Velocity 1500 fpm or Higher:
1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
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3)

2.

3.

E.

Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."
Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-2, "Rectangular Elbows."
a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure
4-4, "Vane Support in Elbows."
Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 3-4, "Round Duct Elbows."
a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered
Elbows." Elbows with less than 90-degree change of direction have proportionately
fewer segments.
1) Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three segments
for 90-degree elbow.
2) Velocity 1000 to 1500 fpm: 1.0 radius-to-diameter ratio and four segments for
90-degree elbow.
3) Velocity 1500 fpm or Higher: 1.5 radius-to-diameter ratio and five segments for
90-degree elbow.
4) Radius-to Diameter Ratio: 1.5.
b. Round Elbows, 12 inches and Smaller in Diameter: Stamped or pleated.
c. Round Elbows, 14 inches and Larger in Diameter: Standing seam.

Branch Configuration:
1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-6, "Branch Connection."
a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main to Round Branch: Spin in.
2. Round: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees."
Saddle taps are permitted in existing duct.
a. Velocity 1000 fpm or Lower: 90-degree tap.
b. Velocity 1000 to 1500 fpm: Conical tap.
c. Velocity 1500 fpm or Higher: 45-degree lateral.
END OF SECTION
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SECTION 23 33 00
AIR DUCT ACCESSORIES
PART 1 GENERAL
1.1

SUMMARY
A.

1.2

1.3

Section Includes:
1. Manual volume dampers.
2. Flange connectors.
3. Turning vanes.
4. Flexible connectors.
5. Duct accessory hardware.

ACTION SUBMITTALS
A.

Product Data: For each type of product.

B.

Shop Drawings: For duct accessories. Include plans, elevations, sections, details and
attachments to other work.
1. Detail duct accessories fabrication and installation in ducts and other construction.
Include dimensions, weights, loads, and required clearances; and method of field
assembly into duct systems and other construction. Include the following:
a. Special fittings.
b. Manual volume damper installations.

CLOSEOUT SUBMITTALS
A.

Operation and maintenance data.

PART 2 PRODUCTS
2.1

2.2

ASSEMBLY DESCRIPTION
A.

Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."

B.

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods unless otherwise
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains,
discolorations, and other imperfections.

MATERIALS
A.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
1. Galvanized Coating Designation: G60.
2. Exposed-Surface Finish: Mill phosphatized.

B.

Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304, and having a No. 2
finish for concealed ducts and 1-side bright finish for exposed ducts.
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2.3

C.

Aluminum Sheets: Comply with ASTM B 209, Alloy 3003, Temper H14; with mill finish for
concealed ducts and standard, 1-side bright finish for exposed ducts.

D.

Extruded Aluminum: Comply with ASTM B 221, Alloy 6063, Temper T6.

E.

Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

F.

Tie Rods: Galvanized steel, ¼-inch minimum diameter for lengths 36 inches or less; 3/8inches minimum diameter for lengths longer than 36 inches.

MANUAL VOLUME DAMPERS
A.

Standard, Steel, Manual Volume Dampers:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Air Balance Inc.; a division of Mestek, Inc.
b. American Warming and Ventilating; a division of Mestek, Inc.
c. Flexmaster U.S.A., Inc.
d. McGill AirFlow LLC.
e. Nailor Industries Inc.
f.
Pottorff.
g. Ruskin Company.
h. Trox USA Inc.
i.
Vent Products Company, Inc.
2. Standard leakage rating.
3. Suitable for horizontal or vertical applications.
4. Frames:
a. Frame: Hat-shaped, 0.094-inch-thick, galvanized sheet steel.
b. Mitered and welded corners.
c. Flanges for attaching to walls and flangeless frames for installing in ducts.
5. Blades:
a. Multiple or single blade.
b. Parallel- or opposed-blade design.
c. Stiffen damper blades for stability.
d. Galvanized-steel, 0.064 inch thick.
6. Blade Axles: Stainless steel.
7. Bearings:
a. Stainless-steel sleeve.
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full
length of damper blades and bearings at both ends of operating shaft.
8. Tie Bars and Brackets: Galvanized steel.

B.

Standard, Aluminum, Manual Volume Dampers:
1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. Air Balance Inc.; a division of Mestek, Inc.
b. American Warming and Ventilating; a division of Mestek, Inc.
c. McGill AirFlow LLC.
d. Nailor Industries Inc.
e. Pottorff.
f.
Ruskin Company.
g. Trox USA Inc.
h. Vent Products Company, Inc.
2. Standard leakage rating.
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3.
4.
5.

6.
7.

8.

2.4

2.5

Suitable for horizontal or vertical applications.
Frames: Hat-shaped, 0.10-inch-thick, aluminum sheet channels; frames with flanges for
attaching to walls and flangeless frames for installing in ducts.
Blades:
a. Multiple or single blade.
b. Parallel- or opposed-blade design.
c. Stiffen damper blades for stability.
d. Roll-Formed Aluminum Blades: 0.10-inch-thick aluminum sheet.
e. Extruded-Aluminum Blades: 0.050-inch-thick extruded aluminum.
Blade Axles: Stainless steel.
Bearings:
a. Stainless-steel sleeve.
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full
length of damper blades and bearings at both ends of operating shaft.
Tie Bars and Brackets: Aluminum.

C.

Jackshaft:
1. Size: 0.5-inch diameter.
2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on
supports at each mullion and at each end of multiple-damper assemblies.
3. Length and Number of Mountings: As required to connect linkage of each damper in
multiple-damper assembly.

D.

Damper Hardware:
1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel,
and a ¾-inch hexagon locking nut.
2. Include center hole to suit damper operating-rod size.
3. Include elevated platform for insulated duct mounting.

FLANGE CONNECTORS
A.

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Ductmate Industries, Inc.
2. Nexus PDQ; Division of Shilco Holdings Inc.
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B.

Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors,
gaskets, and components.

C.

Material: Galvanized steel.

D.

Gage and Shape: Match connecting ductwork.

TURNING VANES
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Ductmate Industries, Inc.
2. Duro Dyne Inc.
3. Elgen Manufacturing.
4. METALAIRE, Inc.
5. SEMCO Incorporated.
6. Ward Industries, Inc.; a division of Hart & Cooley, Inc.
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2.6

2.7

B.

Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel;
support with bars perpendicular to blades set; set into vane runners suitable for duct
mounting.
1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated
faces and fibrous-glass fill.

C.

Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded
fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into
vane runners suitable for duct mounting.

D.

General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
1. Vane Construction: Double wall.

FLEXIBLE CONNECTORS
A.

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Ductmate Industries, Inc.
2. Duro Dyne Inc.
3. Ventfabrics, Inc.

B.

Materials: Flame-retardant or noncombustible fabrics.

C.

Coatings and Adhesives: Comply with UL 181, Class 1.

D.

Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to
two strips of 2-3/4-inch-wide, 0.028-inch- thick, galvanized sheet steel or 0.032-inch-thick
aluminum sheets. Provide metal compatible with connected ducts.

E.

Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
1. Minimum Weight: 26 oz./sq. yd..
2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling.
3. Service Temperature: Minus 40 to plus 200 deg F.

F.

Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof,
synthetic rubber resistant to UV rays and ozone.
1. Minimum Weight: 24 oz./sq. yd..
2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling.
3. Service Temperature: Minus 50 to plus 250 deg F.

DUCT ACCESSORY HARDWARE
A.

Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap
and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to
suit duct-insulation thickness.

B.

Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to
gasoline and grease.
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PART 3 EXECUTION
3.1

3.2

INSTALLATION
A.

Install duct accessories according to applicable details in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous
Glass Duct Construction Standards," for fibrous-glass ducts.

B.

Install duct accessories of materials suited to duct materials; use galvanized-steel accessories
in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel
ducts, and aluminum accessories in aluminum ducts.

C.

Install volume dampers at points on supply, return, and exhaust systems where branches
extend from larger ducts. Where dampers are installed in ducts having duct liner, install
dampers with hat channels of same depth as liner, and terminate liner with nosing at hat
channel.
1. Install steel volume dampers in steel ducts.
2. Install aluminum volume dampers in aluminum ducts.

D.

Set dampers to fully open position before testing, adjusting, and balancing.

E.

Install flexible connectors to connect ducts to equipment.

F.

Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.

G.

Install duct test holes where required for testing and balancing purposes.

FIELD QUALITY CONTROL
A.

Tests and Inspections:
1. Operate dampers to verify full range of movement.
2. Inspect locations of access doors and verify that purpose of access door can be
performed.
3. Inspect turning vanes for proper and secure installation.
END OF SECTION
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SECTION 23 34 23
HVAC POWER VENTILATORS
PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

Section Includes:
1.
In-line centrifugal fans.
ACTION SUBMITTALS

A.

Product Data: For each type of product indicated.

B.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
1.
2.
3.
4.

1.3

Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.
Wiring Diagrams: For power, signal, and control wiring.
Vibration Isolation Base Details: Detail fabrication including anchorages and attachments
to structure and to supported equipment. Include adjustable motor bases, rails, and
frames for equipment mounting.
Design Calculations: Calculate requirements for selecting vibration isolators.

CLOSEOUT SUBMITTALS
A.

1.4

Operation and maintenance data.
QUALITY ASSURANCE

A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

B.

AMCA Compliance: Fans shall have AMCA-Certified performance ratings and shall bear the
AMCA-Certified Ratings Seal.

PART 2 - PRODUCTS
2.1

IN-LINE CENTRIFUGAL FANS
A.

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1.
Carnes Company.
2.
Greenheck Fan Corporation.
3.
Loren Cook Company.
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B.

Housing: Split, spun aluminum with aluminum straightening vanes, inlet and outlet flanges, and
support bracket adaptable to floor, side wall, or ceiling mounting.

C.

Direct-Drive Units: Motor mounted in airstream, factory wired to disconnect switch located on
outside of fan housing.

D.

Belt-Driven Units: Motor mounted on adjustable base, with adjustable sheaves, enclosure
around belts within fan housing, and lubricating tubes from fan bearings extended to outside of
fan housing.

E.

Fan Wheels: Aluminum, airfoil blades welded to aluminum hub.

F.

Accessories:
1.
2.
3.
4.
5.

2.2

Variable-Speed Controller: Solid-state control to reduce speed from 100 to less than 50
percent.
Volume-Control Damper: Manually operated with quadrant lock, located in fan outlet.
Companion Flanges: For inlet and outlet duct connections.
Fan Guards: 1/2- by 1-inch mesh of galvanized steel in removable frame. Provide guard
for inlet or outlet for units not connected to ductwork.
Motor and Drive Cover (Belt Guard): Epoxy-coated steel.

MOTORS
A.

Comply with NEMA designation, temperature rating, service factor, enclosure type, and
efficiency requirements for motors specified in Division 23 Section "Common Motor
Requirements for HVAC Equipment."
1.
2.

B.
2.3

Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load
will not require motor to operate in service factor range above 1.0.
Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical
devices and connections specified in Division 26 Sections.

Enclosure Type: Totally enclosed, fan cooled.
SOURCE QUALITY CONTROL

A.

Certify sound-power level ratings according to AMCA 301, "Methods for Calculating Fan Sound
Ratings from Laboratory Test Data." Factory test fans according to AMCA 300, "Reverberant
Room Method for Sound Testing of Fans." Label fans with the AMCA-Certified Ratings Seal.

B.

Certify fan performance ratings, including flow rate, pressure, power, air density, speed of
rotation, and efficiency by factory tests according to AMCA 210, "Laboratory Methods of Testing
Fans for Aerodynamic Performance Rating." Label fans with the AMCA-Certified Ratings Seal.

PART 3 - EXECUTION
3.1

INSTALLATION
A.

Ceiling Units: Suspend units from structure; use steel wire or metal straps.

HVAC Power Ventilators
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B.

Support suspended units from structure using threaded steel rods and spring hangers having a
static deflection of 1 inch.

C.

Install units with clearances for service and maintenance.

D.

Label units according to requirements specified in Division 23 Section "Identification for HVAC
Piping and Equipment."

3.2

CONNECTIONS
A.

Duct installation and connection requirements are specified in other Division 23 Sections.
Drawings indicate general arrangement of ducts and duct accessories. Make final duct
connections with flexible connectors. Flexible connectors are specified in Division 23 Section
"Air Duct Accessories."

B.

Install ducts adjacent to power ventilators to allow service and maintenance.

C.

Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems."

D.

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and
Cables."

3.3

FIELD QUALITY CONTROL
A.

Perform tests and inspections.
1.

B.

Tests and Inspections:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

C.

Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

Verify that shipping, blocking, and bracing are removed.
Verify that unit is secure on mountings and supporting devices and that connections to
ducts and electrical components are complete. Verify that proper thermal-overload
protection is installed in motors, starters, and disconnect switches.
Verify that cleaning and adjusting are complete.
Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan
wheel free rotation and smooth bearing operation. Reconnect fan drive system, align and
adjust belts, and install belt guards.
Adjust belt tension.
Adjust damper linkages for proper damper operation.
Verify lubrication for bearings and other moving parts.
Verify that manual and automatic volume control and fire and smoke dampers in
connected ductwork systems are in fully open position.
Disable automatic temperature-control operators, energize motor and adjust fan to
indicated rpm, and measure and record motor voltage and amperage.
Shut unit down and reconnect automatic temperature-control operators.
Remove and replace malfunctioning units and retest as specified above.

Test and adjust controls and safeties.
equipment.
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D.
3.4

Prepare test and inspection reports.
ADJUSTING

A.

Adjust damper linkages for proper damper operation.

B.

Adjust belt tension.

C.

Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for HVAC"
for testing, adjusting, and balancing procedures.

D.

Replace fan and motor pulleys as required to achieve design airflow.

E.

Lubricate bearings.
END OF SECTION
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SECTION 23 37 13
DIFFUSERS, REGISTERS, AND GRILLES
PART 1 GENERAL
1.1

1.2

SUMMARY
A.

Section Includes:
1. Adjustable bar registers.
2. Fixed face registers.

B.

Related Sections:
1. Division 23 Section "Air Duct Accessories" for fire and smoke dampers and volumecontrol dampers not integral to diffusers, registers, and grilles.

ACTION SUBMITTALS
A.

Product Data: For each type of product indicated, include the following:
1. Data Sheet: Indicate materials of construction, finish, and mounting details; and
performance data including throw and drop, static-pressure drop, and noise ratings.
2. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room location,
quantity, model number, size, and accessories furnished.

B.

Samples: For each exposed product and for each color and texture specified.

PART 2 PRODUCTS
2.1

REGISTERS AND GRILLES
A.

2.2

Fixed Face Register:
1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
a. Carnes.
b. Krueger.
c. Nailor Industries Inc.
d. Price Industries.
e. Titus.
f.
Tuttle & Bailey.
2. Material: Steel.
3. Finish: Baked enamel, white.
4. Face Blade Arrangement: Horizontal 3/4 inch apart.
5. Core Construction: Integral.
6. Rear-Blade Arrangement: Vertical spaced 3/4 inch apart.
7. Frame: 1-1/4 inches wide.
8. Mounting: Countersunk screw.
9. Damper Type: Adjustable opposed blade.

SOURCE QUALITY CONTROL
A.

Verification of Performance: Rate diffusers, registers, and grilles according to ASHRAE 70,
"Method of Testing for Rating the Performance of Air Outlets and Inlets."
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PART 3 EXECUTION
3.1

3.2

INSTALLATION
A.

Install diffusers, registers, and grilles level and plumb.

B.

Install diffusers, registers, and grilles with airtight connections to ducts and to allow service
and maintenance of dampers, air extractors, and fire dampers.

ADJUSTING
A.

After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as directed,
before starting air balancing.
END OF SECTION

Diffusers, Registers, and Grilles

23 37 13-2

Specifications

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

SECTION 238126
SPLIT-SYSTEM AIR-CONDITIONERS
PART 1 - GENERAL
1.1

SUMMARY
A.

1.2

Section includes split-system air-conditioning and heat-pump units consisting of separate
evaporator-fan and compressor-condenser components.
ACTION SUBMITTALS

A.

Product Data: For each type of product indicated.

B.

Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
1.

1.3

Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

INFORMATIONAL SUBMITTALS
A.

1.4

Warranty: Sample of special warranty.
CLOSEOUT SUBMITTALS

A.
1.5

Operation and maintenance data.
QUALITY ASSURANCE

A.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

B.

ASHRAE Compliance:
1.
2.

C.

Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Standard for
Refrigeration Systems."
ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 4 - "Outdoor
Air Quality," Section 5 - "Systems and Equipment," Section 6 - " Procedures," and
Section 7 - "Construction and System Start-up."

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1.
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1.6

WARRANTY
A.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of split-system air-conditioning units that fail in materials or workmanship
within specified warranty period.
1.

Warranty Period:
a.
b.
c.

For Compressor: Five year(s) from date of Substantial Completion.
For Parts: One year(s) from date of Substantial Completion.
For Labor: One year(s) from date of Substantial Completion.

PART 2 - PRODUCTS
2.1

MANUFACTURERS
A.

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1.
2.
3.

2.2

Carrier Corporation; Home Comfort and HVAC Building & Industrial Systems.
Mitsubishi Electric & Electronics USA, Inc.; HVAC Advanced Products Division.
Trane; a business of American Standard companies.

INDOOR UNITS (5 TONS OR LESS)
A.

4-WAY CEILING-RECESSED CASSETTE WITH GRILLE
1.
Unit Cabinet
a.
The cabinet shall be space-saving ceiling-recessed cassette.
b.
The cabinet panel shall have provisions for a field installed filtered outside air
intake.
c.
Branch ducting shall be allowed from cabinet.
d.
Four-way grille shall be fixed to bottom of cabinet allowing two, three or four-way
blow.
e.
The grille vane angles shall be individually adjustable from the wired remote
controller to customize the airflow pattern for the conditioned space
2.
Fan
a.
The indoor fan shall be an assembly with a turbo fan direct driven by a single
motor.
b.
The indoor fan shall be statically and dynamically balanced to run on a motor with
permanently lubricated bearings.
c.
The indoor fan shall consist of five (5) speed settings, Low, Mid1, Mid2, High and
Auto.
d.
The fan shall have a selectable Auto fan setting that will adjust the fan speed
based on the difference between controller set-point and space temperature.
e.
The indoor unit shall have an adjustable air outlet system offering 4-way airflow, 3way airflow, or 2-way airflow.
f.
The indoor unit shall have switches that can be set to provide optimum airflow
based on ceiling height and number of outlets used.
g.
The indoor unit vanes shall have 5 fixed positions and a swing feature that shall be
capable of automatically swinging the vanes up and down for uniform air
distribution.
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h.
3.
4.

2.3

The vanes shall have an Auto-Wave selectable option in the heating mode that
shall randomly cycle the vanes up and down to evenly heat the space.

Filter
a.
Return air shall be filtered by means of a long-life washable filter
Coil
a.
The indoor coil shall be of nonferrous construction with smooth plate fins on
copper tubing.
b.
The tubing shall have inner grooves for high efficiency heat exchange.
c.
All tube joints shall be brazed with phos-copper or silver alloy.
d.
The coils shall be pressure tested at the factory.
e.
A condensate pan and drain shall be provided under the coil.
f.
The unit shall be provided with an integral condensate lift mechanism that will be
able to raise drain water 33 inches above the condensate pan.

OUTDOOR UNITS (5 TONS OR LESS)
A.

Air-Cooled, Compressor-Condenser Components:
1.
2.

Casing: Steel, finished with baked enamel in color selected by Architect, with removable
panels for access to controls, weep holes for water drainage, and mounting holes in
base. Provide brass service valves, fittings, and gage ports on exterior of casing.
Compressor: Hermetically sealed with crankcase heater and mounted on vibration
isolation device. Compressor motor shall have thermal- and current-sensitive overload
devices, start capacitor, relay, and contactor.
a.
b.
c.
d.

3.
4.
5.
6.
7.
2.4

Compressor Type: Scroll.
Two-speed compressor motor with manual-reset high-pressure switch and
automatic-reset low-pressure switch.
Refrigerant Charge: R-410A.
Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and liquid
subcooler. Comply with ARI 210/240.

Heat-Pump Components: Reversing valve and low-temperature-air cutoff thermostat.
Fan: Aluminum-propeller type, directly connected to motor.
Motor: Permanently lubricated, with integral thermal-overload protection.
Low Ambient Kit: Permits operation down to 45 deg F.
Mounting Base: Polyethylene.

ACCESSORIES
A.

Thermostat: Low voltage with subbase to control compressor and evaporator fan.

B.

Thermostat: Wireless infrared functioning to remotely control compressor and evaporator fan,
with the following features:
1.
2.
3.
4.

C.

Compressor time delay.
24-hour time control of system stop and start.
Liquid-crystal display indicating temperature, set-point temperature, time setting,
operating mode, and fan speed.
Fan-speed selection including auto setting.

Automatic-reset timer to prevent rapid cycling of compressor.
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D.

Refrigerant Line Kits: Soft-annealed copper suction and liquid lines factory cleaned, dried,
pressurized, and sealed; factory-insulated suction line with flared fittings at both ends.

E.

Drain Hose: For condensate.

PART 3 - EXECUTION
3.1

INSTALLATION
A.

Install units level and plumb.

B.

Install evaporator-fan components using manufacturer's standard mounting devices securely
fastened to building structure.

C.

Install ground-mounted, compressor-condenser components on 4-inch-thick, reinforced
concrete base that is 4 inches larger, on each side, than unit. Concrete, reinforcement, and
formwork are specified in Division 03 Section "Cast-in-Place Concrete." Coordinate anchor
installation with concrete base.

D.

Install ground-mounted, compressor-condenser components on polyethylene mounting base.

E.

Install seismic restraints.

F.

Install and connect pre-charged refrigerant tubing to component's quick-connect fittings. Install
tubing to allow access to unit.

3.2

CONNECTIONS
A.

Piping installation requirements are specified in other Division 23 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

B.

Where piping is installed adjacent to unit, allow space for service and maintenance of unit.

C.

Duct Connections: Duct installation requirements are specified in Division 23 Section "Metal
Ducts" Drawings indicate the general arrangement of ducts. Connect supply and return ducts to
split-system air-conditioning units with flexible duct connectors. Flexible duct connectors are
specified in Division 23 Section "Air Duct Accessories."

3.3

FIELD QUALITY CONTROL
A.

Perform tests and inspections.
1.

B.

Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

Tests and Inspections:
1.

Leak Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.
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2.
3.

Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.
Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.

C.

Remove and replace malfunctioning units and retest as specified above.

D.

Prepare test and inspection reports.

3.4

DEMONSTRATION
A.

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain units.
END OF SECTION
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SECTION 26 05 00
COMMON WORK RESULTS FOR ELECTRICAL
PART 1
1.01.
A.

1.02.
A.

GENERAL
SCOPE OF WORK
Provide labor, materials, equipment, transportation and perform operations necessary or
incidental to the proper execution and completion of the electrical work, whether specifically
mentioned or not, and as directly indicated or reasonably implied by the Drawings and
Specifications.
CODES AND STANDARDS
Provide equipment and materials which conform to, and perform the installation thereof in
accordance with the following codes and industry standards. The applicable version of each
shall be that in effect as of the date of the Contract:
1.

California Electrical Code (CEC).

2.

Titles 8, 19 and 24 of the California Code of Regulations (CCR).

3.

The National Fire Protection Association (NFPA 70)

4.

American National Standards Institute (ANSI).

5.

California State Fire Marshal (CSFM).

6.

Underwriters' Laboratories (UL).

7.

National Electrical Manufacturers' Association (NEMA).
a.

Institute of Electrical and Electronics Engineers (IEEE).
1)

National Electrical Safety Code (NESC).
a)

Electrical Safety Orders.

b)

Other applicable local codes and ordinances.

B.

Where the authority-having-jurisdiction makes an interpretation or decision, as is their
prerogative in accordance with the Code, such direction shall be considered a part of these
Contract Documents as if contained herein. With respect to completing the intent of the
Contract Documents, comply with any and all requirements of the authority-having-jurisdiction
and utility company field inspectors, at no additional cost.

C.

The above referenced codes and standards are considered to be absolute minimum
requirements. The Drawings and Specifications shall take precedence over the above
referenced codes and standards where materials or workmanship of higher quality or larger
size is indicated. Nothing in these Drawings or Specifications shall be construed to allow work
not conforming to the applicable codes and standards.

1.03.

REVIEW OF CONTRACT DOCUMENTS
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A.

1.04.

Examine all relevant Contract Documents including Drawings, Specifications, and Shop
Drawings in order to become acquainted with the Work of other installers whose activities will
adjoin or be affected by the Electrical Work.
SITE VERIFICATION OF INFORMATION

A.

Visit the project site prior to submitting a bid and verify the condition, location and dimensions
of buildings, equipment, and facilities. Become acquainted with conditions under which the
Work is to be performed and which may affect the cost thereof.

B.

Verify at the project site, the accuracy of information shown on the Drawings regarding
existing equipment, materials, and facilities. This includes, but is not limited to, size, type,
rating, quality, age, and serviceability. No allowance will be made on behalf of the Contractor
for extra expenses resulting from the failure to discover conditions affecting the Work.

1.05.
A.

1.06.

WORKING SPACE
Maintain adequate work space around, and access to, electrical and mechanical equipment
in strict accordance with the applicable Codes. Verify during the course of construction that
sufficient space will be available for the installation equipment, fixtures, etc.
MATERIALS AND SUBSTITUTIONS

A.

Materials shall be new, high quality, free from defects, of standard make, and of the brand or
grade as shown on the Drawings or specified herein. Specific trade names are used in the
Drawings and Specifications in order to establish the standard grade and characteristics of
said items. This does not imply the right upon the part of the Contractor to use other materials
or methods without the approval of the Engineer.

B.

Electrical materials and equipment shall bear the label of, or be listed by, the Underwriters’
Laboratories (UL) wherever standards have been established and label service is regularly
furnished by that agency. Comply with the installation and application requirements of UL as
documented in their published directories.

C.

Unless specifically noted, equipment and systems shall be the product of a manufacturer who
has been in the manufacture of, and has nationally distributed catalogs covering the ratings
and specifications of, said equipment or systems, for a period of not less than five (5) years.

D.

Maintain uniformity throughout the Project by making use of only one make or brand of
material for each material used.

E.

Substitutions of materials or methods will only be allowed if such items are approved in
writing by the Engineer as equal in quality and utility to the specified items. Submit a list of
proposed substitutions within ten (10) days of the award of the Contract. Include on the list
the original manufacturer’s name and model number, the proposed manufacturer’s name and
model number, catalog cut sheets, ratings, sizes, performance curves, shop drawings, and
other data as may be required to demonstrate equality to the specified item.

F.

The approval of a substitution does not authorize any deviation from the utility, size, function,
or durability of the specified item unless specifically pointed out and requested in the
proposed substitution list, and said deviation is approved in writing by the Engineer.
Responsibility of the Contractor for dimensional considerations or space conflicts is not
relieved by the approval of a substitution.
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G.
1.07.

If requested by the Engineer, submit samples of materials and equipment for approval prior to
installation.
ELECTRICAL SUBMITTALS

A.

See the General Conditions for conditions of submittal approval and general requirements for
submission of shop drawings.

B.

Submit electrical products, equipment and all additional items required by these
specifications in Portable Document Format (PDF) files, divided by specification section.
Provide hard copies on request.

C.

Submit shop drawings and supporting data as instruments of the Contractor. Stamp each
item in the submittal documents with the Contractor’s stamp, thereby stating that the
equipment meets all requirements and conditions of the Drawings and Specifications. In
particular, certify that the items shown on the shop drawings conform to the dimensional,
environmental, and space restrictions as pertains to all work under this Contract and the work
of other parties in conjunction with this Project.

D.

Arrange panelboard submittals to show bussing, circuit numbering, and branch circuit
protective devices similar the schedules on the Drawings. Show elevations of switchboards,
motor control centers, and distribution centers indicating the layout of devices, meters,
handles, etc. Provide device ratings, circuit numbers, and nameplate descriptions in table
form. Include terminal strip mounting arrangements on elevations for terminal cabinets.

1.08.

DRAWINGS AND SPECIFICATIONS

A.

The data and information contained on the Drawings is as accurate as was reasonably
possible at the time they were produced, but absolute accuracy is not guaranteed. Exact
locations, distances, elevations, etc., will be dictated by the actual buildings and the
conditions at the sites.

B.

The layout of electrical equipment, wiring, and accessories is shown in a diagrammatic
fashion (not pictorially) in order to achieve clarity and legibility. Although the size and location
of electrical equipment is drawn to scale wherever possible, refer to all data in the Contract
Documents and field verify this information as the project progresses. Examine architectural,
structural, mechanical, and other drawings to determine the exact location of conduits,
outlets, fixtures, and equipment and to note any conditions which may affect the electrical
work.

C.

The Drawings and Specifications may be superseded by later detail drawings and
specifications prepared by the Engineer. Conform to such detail drawings, specifications,
addenda, change orders, other reasonable changes as if they are contained herein. See the
General Conditions for change order cost considerations.

D.

Because the Electrical Drawings may be distorted for clarity of representation, it may be
necessary to field verify the exact location of electrical outlets, lights, switches, etc. in order to
conform to the architectural elements. The Engineer reserves the right to make minor
changes to the locations of equipment, devices, and wiring shown on the Drawings, at no
additional cost, providing the changes are ordered before the rough-in of conduit, boxes, or
related items is completed, and no extra material are required.

E.

Determine the appropriate location of lighting fixtures, outlets, wall-mounted devices, etc. by
studying the reflected ceiling plans, building sections, and interior elevations. Report
conflicting conditions to the Engineer before rough-in for adjustments to the locations.
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F.

Conduit quantities, sizes, termination points, and wiring are depicted on the Electrical
Drawings. However, not all conduit bends or routing details are necessarily shown. Route
conduit so as to conform to the structural conditions, avoid obstructing other trades, maintain
space restrictions and keep circulation areas and access openings clear.

G.

Thoroughly examine the Contract Documents prior to submitting a bid in order to determine
electrical requirements which are not necessarily indicated on the Electrical Drawings.
Include sufficient allowance in the bid sum to cover the costs of these other requirements.

H.

Should the Contractor perceive that the Drawings and Specifications do not sufficiently define
the intent of electrical work, contact the Engineer for clarification or additional information.
The absence of such contact will be considered as evidence of understanding, on the part of
the Contractor, of the intended Electrical Work and the required installation thereof.

1.09.

WORKMANSHIP

A.

Constantly supervise the work personally or through an authorized and competent
representative. Keep the same foreman or supervisor on the project from commencement
through completion.

B.

Perform the Electrical work using the highest caliber craftsman available. Workmanship shall
be first class and of the best quality available to insure a long and trouble free service life.
Allow only experienced and competent workmen on the job.

1.10.

COOPERATION AND COORDINATION

A.

Cooperate with the other trades who may or may not be party to this Contract for the purpose
of coordinating the electrical requirements and installation of equipment, materials, and
furnishings provided by those other trades, including the Owner.

B.

Consult with the other installers and trades in coordinating the Work so as to avoid conflicts,
omissions and delays. Cooperate with other contractors, third parties, and the Owner in order
to expedite the project and provide for the proper execution of the building as a whole. Work
performed without regard to other trades or the overall project scheme, may necessarily be
required to be moved at the Contractor’s expense.

1.11.
A.

1.12.

MANUFACTURER’S DIRECTIONS
Adhere to the manufacturer’s directions regarding the proper installation and configuration of
electrical equipment where those directions cover points not included in these Drawings and
Specifications.
PROTECTION AND STORAGE

A.

Deliver electrical materials to the site new, and in unbroken packages. Provide for the
temporary storage of such materials, equipment, and construction tools in accordance with
the General Conditions. Protect electrical equipment and materials during transit, storage and
handling to prevent damage, soiling and deterioration.

B.

During shipping storage and handling protect electrical materials from damage of any type
including dust, water, over-spray, and temperature. Avoid damage during construction to the
work and materials of other trades as well as the electrical work and material. Repair or
replace, at the Contractor’s expense, defective or damaged items such that the entire Work is
completed in a condition satisfactory to the Engineer.
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1.13.

EXCAVATION, CUTTING, PATCHING, AND REPAIR

A.

Perform excavation and backfill required for the installation of electrical sub-structures.
Restore grounds, walkways, roadways, curbs, walls, and other existing underground facilities
to their original condition..

B.

Patch and repair wood, plaster, tile, or concrete surfaces which have been damaged by the
installation of the Electrical Work so that the finished surface matches the surrounding
conditions.

1.14.

FLASHING, WATERPROOFING, SEALING, AND FIREPROOFING

A.

In general, install in an approved watertight manner, Electrical Work which pierces exterior
walls or waterproofing membranes. Flash and counter-flash roof and wall penetrations in a
manner described in other applicable sections of this Specification and as approved by the
Engineer.

B.

Fit conduits passing through finished walls with steel escutcheon plates of brass, chrome, or
painted finish as directed by the Engineer. Grout penetrations of floor slabs, concrete or
masonry walls with an approved grout or silicone elastomeric caulk.

C.

Fire-Rated Surface:

D.

1.

Where conduit penetrates fire rated surface, install fire-stopping product in
accordance with manufacturer’s published instructions.

2.

All openings through fire rated wall, floor, ceiling or roof must be sealed.

3.

Install galvanized sheet metal sleeves (minimum 12-gage) through opening and
extending beyond minimum of one (1) inch on each side of building element.

4.

Pack void between sleeve and building element with backing material.

5.

Seal ends of sleeve with UL listed fire-resistive silicone compound to meet fire rating
of structure penetrated.

Non-Rated Surfaces:
1.

Opening through a non-fire rated wall, floor, ceiling or roof must be sealed using an
approved type of material.

2.

Use galvanized sheet metal sleeves in hollow wall penetrations to provide a backing
for the sealant. Grout area around sleeve in masonry construction.

3.

Install escutcheons or floor/ceiling plates where raceway, penetrates non-fire rated
surfaces in occupied spaces.

4.

Install rubber links of mechanical seal tightened in place and sized for the pipe, in
exterior wall openings below grade, in accordance with the manufacturer’s
instructions.

5.

All pipe penetrations at interior partitions and/or walls, laboratory spaces, telephone,
data and communication rooms and similar spaces where the room pressure or odor
transmission must be controlled, shall be sealed. Sealant shall be applied to both
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sides of the penetration in such a manner that the annular space between the pipe
sleeve and the pipe is completely filled.
1.15.

CLEANING, ADJUSTING, AND TOUCH-UP

A.

Remove on a daily basis electrical debris, scraps, packaging material and other rubbish.
Dispose of such items off-site in an approved manner and debris. Maintain the site free from
physical hazards at all times in accordance with OSHA regulations. See the General
Conditions for additional requirements.

B.

After installation, completely clean electrical equipment, fixtures, and materials of excess
paint, over-spray, plaster, cement, insulating products, and other foreign matter. Leave the
Electrical Work in a clean, finished, dry, level, like new condition.

C.

Touch-up paint scratches and scuffs on electrical equipment and lighting fixtures with paint
recommended by the manufacturer and matching the original item finish.

D.

Make setting, adjustments, and programming in accordance with the manufactures’ operating
and installation instructions. Coordinate final system operational settings and parameters with
Engineer and Owner prior to commissioning.

1.16.

AS-BUILT DRAWINGS

A.

Throughout the project, maintain accurate and current record documents. Show on the record
drawings deviations from the Electrical Drawings, locations of underground conduits and pullboxes, and concealed equipment which is not readily apparent. Dimension the record
drawings using permanent, readily identified benchmarks such as column or wall lines.

B.

At the completion of the project, present one clearly legible set of the record drawings to the
Engineer.

1.17.

INSPECTIONS AND TESTING

A.

Arrange for the inspection of the Work at various stages of completion by utility company
representatives, and the Engineer. Comply with all directions and remedial measures issued
thereby. Any objections to these orders on the part of the Contractor must be presented to
the Engineer in writing within forty eight (48) hours of the inspection report.

B.

Coordinate the installation of the Work so that observation of all rough-in, concealed, or
underground Work can take place by the Engineer. Provide a minimum of seventy two (72)
hours notice to the Engineer prior to covering up the work. Uncover Work that has not been
properly observed and make repairs to restore the Work and adjoining surfaces to their
proper condition at no additional cost.

C.

Perform tests of the electrical system during the course of the project and at project
completion to ensure safe and proper function in accordance with the Contract Documents,
manufacturers’ recommendations, and applicable codes. Provide complete documentation of
all test results to the Engineer prior to project completion. Testing shall include, but not
necessarily be limited to, the following:
1.

Test for short circuits, open circuits, neutral leakage, and improper grounds on
feeders and branch circuits. Perform this test with mains in disconnect from feeders,
branch circuits closed, fixtures and devices permanently connected, lamps removed
from sockets and wall switches closed.
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2.

Provide insulation resistance tests of all phase and neutral circuit conductors using a
500 Volt Megger for circuits of 240 Volt rating and below, and a 1000 Volt Megger for
circuits of 277 volts and above. Minimum acceptable insulation resistance is one (1)
megohm.

3.

Perform a ground resistance test of each main grounding electrode system, ground
rod, and supplemental grounding electrode. Utilize a calibrated, direct reading, earth
ground test set and make the tests using the “Three-terminal, Fall-of-Potential”
method. The maximum allowable earth ground resistance is 25 ohms.

4.

Test for proper phase-to-phase and phase-to-neutral operating voltage on the main
service and on each separately derived system. Perform this test at full load and at
no load. With all circuits at full operating conditions, test the phase and neutral load
currents using a clamp-on ammeter.

5.

Tests as required by other sections of these Specifications.

6.

Tests as prescribed by individual equipment manufacturers whether or not described
in these Specifications.

D.

At project completion, demonstrate to the Engineer that the entire installation is complete, in
proper operation condition and that the Contract has been properly and fully executed.
Activate all circuits, lights, devices, and controls under full load and normal operating
conditions. Identify faulty items and immediately replace or repair defective equipment,
workmanship, and materials to like new condition and retest in the presence of the Engineer.

E.

At the completion of the Project, demonstrate to the Engineer that the entire electrical system
is free from short circuits and improper grounds, or upon request of the Engineer anytime,
make necessary tests under the observation of the Engineer which will ensure that electrical
equipment, materials and installation methods are as specified.

1.18.
A.
1.19.

GUARANTEE
In accordance with Division 1 requirements.
WARRANTIES, CERTIFICATES, AND OPERATING MANUALS

A.

Properly fill out and deliver to the Engineer, all warranties, guarantees, certificates, etc. for
equipment and materials that are furnished and installed under this Section of the Work. The
effective date on each item shall be the date of acceptance of the work by the Engineer.

B.

Deliver to the Engineer, a minimum of two (2) copies of the manufacturers’ operating and
maintenance manuals for major items of equipment.

PART 2

PRODUCTS
Not used.

PART 3

EXECUTION
Not used.
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END OF SECTION
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SECTION 26 05 19
LOW VOLTAGE ELECTRICAL CONDUCTORS AND CABLES
PART 1
1.01.

GENERAL
SUMMARY

A.

Wire and cable, This section covers all labor, material, tools, equipment and services
required to install power conductors, control cables, wiring connectors and connections.

B.

All wire shall be installed in appropriate raceway/conduit.

1.02.

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A.

ASTM B 3

Soft or Annealed Copper Wire

B.

ASTM B 496

Compact Round Concentric-Lay-Stranded Copper Conductors

C.

ASTM B 8

Concentric-Lay-Stranded Copper Conductors, Hard, MediumHard, or Soft

D.

ANSI C 2

National Electrical Safety Code – latest edition

E.

IEEE 242

Recommended Practice for Protection and Coordination of
Industrial and Commercial Power Systems.

F.

IEEE 399

Recommend Practice for Industrial and Commercial Power
System Analysis.

G.

NECA

Standard of Installation.

H.

NEMA WC-26

Wire and Cable Packaging

I.

NETA ATS

National Electrical Testing Association Acceptance Testing
Specifications for Electrical Power Distribution Equipment and
Systems.

J.

NFPA 70

National Electrical Code – latest edition.

K.

UL 83

Thermoplastic-Insulated Wires and Cables.

L.

UL 486A

Wire Connectors and Soldering Lugs for Use with Copper
Conductors.

M.
1.03.

UL 510

Polyvinyl Chloride, Polyethylene and Rubber Insulating Tapes.

SYSTEM DESCRIPTION
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A.

1.04.

The applications for cable, wire and connectors required, but not limited to, are as follows:
1.

Power distribution circuitry.

2.

Lighting circuitry.

3.

Appliance and equipment circuitry.

4.

Wiring for motors of mechanical equipment

5.

Wiring from the motor(s) of mechanical equipment to the disconnect switches or
junction boxes, including wiring for pushbuttons, pilot lights, interlocks and similar
devices as directed, shown, or specified.

6.

Wiring from the motors of mechanical equipment to motor starters, including other
auxiliary wiring as may be required, directed, or shown.

7.

Line voltage wiring as required by other Divisions 2 thru 15, and interlocking to motor
starters.

8.

Control wiring for motors, mechanical equipment, relays and switches, and similar
mechanical-electrical devices.

9.

Line voltage wiring to thermostats, alarm systems and other miscellaneous
equipment.

PROJECT CONDITIONS

A.

All conductor sizes are based on copper.

B.

Wire and cable routing shown on Drawings is diagrammatic unless dimensioned.

C.

The contractor shall be responsible for any and all raceways and raceway/cable supports in
accordance with all other sections of these specifications.

1.05.
A.

1.06.

REGULATORY REQUIREMENTS
Furnish products listed and classified by Underwriters Laboratories, Inc. (UL), Electrical
Testing Laboratories, Inc. (ETL), or other recognized, acceptable testing and listing agencies
as suitable for the purpose specified and shown.
CONTRACTOR SUBMITTALS

A.

Product Data: Submit manufacturer’s catalog cuts and technical data for building wire and
cables.

B.

Field Test Report: Measure overall insulation resistance to ground. Provide certified test
report for Engineer’s Review.

1.07.

CLOSEOUT SUBMITTALS

A.

Provide project record documents showing actual locations of components and circuits.

B.

Submit final certified test reports of all insulation resistance tests.
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1.08.
A.
1.09.

QUALIFICATIONS
Manufacturer shall be a Company specializing in manufacturing products specified in this
section with a minimum of five (5) years’ experience.
DELIVERY, STORAGE, AND HANDLING

A.

Deliver, store, protect, and handle products on site in accordance with Division 1
requirements.

B.

Accept cable and accessories on site in manufacturer's packaging. Inspect for damage.

C.

Store and protect cable and accessories from the environment in accordance with
manufacturer’s published instructions. Provide adequate heating and ventilation to prevent
condensation.

D.

Damaged items shall be replaced at no additional cost to Owner.

1.10.

COORDINATION

A.

Where wire and cable destination is indicated and routing is not shown, determine exact
routing and lengths required.

B.

Wire and cable routing indicated is approximate unless dimensioned. Include wire and cable
lengths within 10 feet of length shown.

PART 2
2.01.

PRODUCTS
BUILDING WIRE AND CABLE

A.

Building wire and cable shall be UL83 compliant, insulated, single conductor, copper, solid or
stranded, rated for 600-volts AC. The insulation shall be thermoplastic material rated for 90
degrees Celsius dry locations, 75 or 90 degrees Celsius wet locations, THW, THHN/THWN,
THHN/THWN-2, RHW or XHHW, per ANSI/NFPA 70.

B.

For Interior Dry Location: Use only building wire, THHN/THWN or THHN/THWN-2 insulation
rated 90 degree Celsius, in raceway.

C.

For Exterior Wet or Dry Locations: Use only XHHW insulation rated for 90 degree Celsius, in
raceway.

D.

For Underground Dry or Wet Locations: Use only XHHW insulation rated 90 degree Celsius,
in raceway.

E.

For connections to electrical equipment, coordinate wire type with equipment manufacturer.

F.

Manufacturer: Aetna, General Cable, Okonite Company, Southwire

2.02.
A.

INSTRUMENTATION CABLE
Single Pair (600 Volt No.16 AWG Twisted, shielded pair instrumentation Cable, Type TC):
1.

Specifications

General: Single pair instrumentation cable designed for noise rejection for process
control, computer, or data log application. Suitable for installation in cable tray,
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conduit, data approved raceways. Minimum cable temperature rating shall be 90°C
dry locations, 75°C wet locations

B.

C.

2.03.

2.

Individual Conductors: Soft annealed copper, Class B, 7-strand concentric per ASTM
B8, 22 AWG, 7-strand copper tinned drain wire.

3.

Insulation and Jacket: Each conductor PVC / Nylon insulation. Pair conductors
pigmented black and white. Jacket flame-retardant and sunlight and oil resistant PVC
with 45 mils nominal thickness. Shield aluminum/Polyester overlapped to provide 100
percent coverage.

4.

Manufacturer: Alpha Wire Corporation, Belden, General Cable, the Okonite
Company, Lake Cable, or approved equal.

Single Triad (600 Volt No.16 Twisted, Shielded Triad Instrumentation Cable, Type TC):
1.

General: Single triad instrumentation cable designed for noise rejection for process
control, computer, or data log application. Suitable for installation in cable tray,
conduit or other approved raceways. Minimum cable temperature rating shall be
90°C dry locations, 75°C wet locations.

2.

Conductors: Soft annealed copper, Class B, 7-strand concentric per ASTM B8, 22
AWG, 7-strand copper tinned drain wire.

3.

Insulation and Jacket: Each conductor, PVC/Nylon insulation. Triad conductors
pigmented black, red, and white. Jacket flame-retardant and sunlight and oil retardant
PVC with 45 mils nominal thickness. Shield aluminum/Polyester, overlapped to
provide 100 percent coverage

4.

Manufacturers: Alpha Wire Corporation, Belden, General Cable, the Okonite
Company, Lake Cable, or approved equal.

Multi-conductors, Multi-pairs, or Multi-triads not acceptable, unless used for cable tray
application. Cable runs that are partially or totally run in cable tray shall be of multi-conductor
type for wire sizes that are required in the NEC.
EQUIPMENT GROUNDING CONDUCTORS:

A.

Provide stranded copper conductors, as indicated or as required by NEC, for equipment
grounding. All grounding conductor shall be stranded copper.

B.

Provide conductors with green Type THHN insulation with minimum thickness of 1/32-inch.

2.04.

WIRING CONNECTORS

A.

Split Bolt Connectors:
FCI Burndy Corp.
Cooper Crouse Hinds.
O.Z./Gedney Co.
Thomas & Betts Co.
3-M Co.
Approved equal

B.

Solderless Pressure Connectors:
FCI Burndy Corp.

Low Voltage Electrical Conductors
and Cables

26 05 19-4

Specifications

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

Ideal Industries Co.
Thomas & Betts Co.
3-M Co.
Approved equal
C.

Spring Wire Connectors:
Ideal Industries Co.
3-M Co.
Approved equal

D.

Compression Connectors:
FCI Burndy Corp.
Thomas & Betts Co.
3-M Co.
Approved equal

2.05.
A.

B.

WIRE COLOR CODE
Color-code all conductors:
1.

Wire sizes No. 10 AWG and smaller shall have integral color-coded insulation.

2.

Wire sizes No. 8 AWG and larger may have black insulation but shall be identified by
color-coded electrical tape at all junction, splice, pull, or termination points.

3.

Color tape shall be applied to at least 3 inches of the conductor at the termination
ends and in junction or pull boxes or where readily accessible.

4.

Conductors for all systems shall not change color at splice points.

5.

Where there are two or more neutrals in one conduit, each shall be individually
identified with the proper circuit.

6.

For No. 4 AWG and larger ground conductors, identify with green tape at both ends
and all visible points, included in all junction boxes.

Each phase wire shall be uniquely color-coded as indicated below:
1.

2.

Specifications

120/240-Volts
a.

Phase A – Black

b.

Phase B – Red

c.

Neutral - White

d.

Ground - Green

120/208-Volts
a.

Phase A – Black

b.

Phase B – Red

c.

Phase C – Blue
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3.

4.
PART 3
3.01.

d.

Neutral – White

e.

Ground – Green

277/480-Volts
a.

Phase A - Brown

b.

Phase B - Orange

c.

Phase C – Yellow

d.

Neutral - White or Natural Gray

e.

Ground – Green

Isolated Grounds: Green with Yellow Stripes

EXECUTION
EXAMINATION

A.

Verify that interior of building has been protected from weather.

B.

Verify that mechanical work likely to damage wire and cable has been completed.

C.

Verify that raceway installation is complete and supported as required by the specifications.

3.02.

PREPARATION

A.

Test raceway with a mandrel and thoroughly swab out to remove foreign material before
pulling cables.

B.

For conduits sizes less than 3 inches, draw a stiff bristle brush through until conduit is clear of
particles of earth, sand and gravel.

C.

For conduits sizes 3 inches and larger, draw a flexible testing mandrel approximately 12
inches long with a diameter less than the inside diameter of the conduit through the conduit.
Then draw a stiff bristle brush through until conduit is clear of particles of earth, sand and
gravel.

3.03.
A.

INSTALLATION
General:
1.

Install wire and cable in accordance with manufacturer's instructions and NECA
“Standard of Installation”.

2.

Route wire and cable as required to meet project conditions.

3.

Identify and color code wire and cable. Identify each conductor with its circuit number
or other designation indicated.

4.

Protect exposed cable from damage.
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B.

C.

5.

Pull all conductors into raceway at same time.

6.

Use suitable wire pulling lubricant for building wire No. 4 AWG and larger. Lubricant
shall not be deleterious to the cable sheath, jacket or outer covering.

7.

Do not exceed cable manufacturer’s recommended pulling tension limits when
installing wire or cable.

8.

Support cables above accessible ceiling using standard support methods to support
cables from structure. Do not rest cable on ceiling panels.

9.

Neatly train and lace wiring inside boxes, equipment, and panelboards

Cable and Wire Size:
1.

Use conductor no smaller than No. 12 AWG for power and lighting circuits.

2.

Use conductor no smaller than No. 14 AWG for control circuits.

3.

Use min No. 10 AWG conductors for 20 ampere, 120-volt branch circuits longer than
75 feet.

4.

Use min No. 10 AWG conductors for 20 ampere, 277-volt branch circuits longer than
200 feet.

5.

Use stranded conductor for all feeders, branch and control circuits.

Cable Identification
1.

D.

Identify all wires and cables as specified in other Sections of these Specifications.

Special Techniques - Wiring Connections:
1.

Clean conductor surfaces before installing lugs and connectors. Where an antioxidation lubricant is used, apply liberally, coating all exposed conductor surfaces.

2.

Use suitable cable fittings and connectors.

3.

Make splices, taps, and terminations to carry full ampacity of conductors with no
perceptible temperature rise.

4.

Use split bolt connectors for copper conductor splices and taps, No. 8 AWG and
larger.

5.

Use solderless pressure connectors with insulating covers for copper conductor
splices and taps, No. 8 AWG and smaller.

6.

Tape un-insulated conductors and connector with two layers of half-lapped rubber
insulating compound tape and two layers of half-lapped, 7-mil electrical tape, Scotch
33+, or equal.

7.

Use insulated spring wire connectors with plastic caps for copper conductor splices
and taps, No. 10 AWG and smaller.
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8.

3.04.
A.

Stranded conductors for control circuits shall have fork or ring terminals crimped on
for all device terminations. Bare stranded conductors shall not be placed directly
under the screws.

FIELD QUALITY CONTROL
Field inspection and test shall be performed under provisions of NETA ATS section 7.3 (2) Low Voltage Cables, 600-Volt Maximum as follows.
1.

2.

3.

Visual and Mechanical Inspection:
a.

Compare cable data with drawings and specifications.

b.

Inspect exposed sections of cable for physical damage and correct
connection in accordance with single-line diagram.

c.

Inspect all bolted electrical connections for high resistance using one of the
following methods:
1)

Use of low-resistance ohm-meter in accordance with NETA section
7.3.2.2 (Electrical Tests).

2)

Verify tightness of accessible bolted electrical connections by
calibrated torque-wrench method in accordance with manufacturer's
published data from NETA ATS Table 10.12.

d.

Inspect compression-applied connectors for correct cable match and
indentation.

e.

Verify cable color coding with applicable specifications and National
Electrical Code.

Electrical Tests:
a.

Perform insulation-resistance test on each conductor with respect to ground
and adjacent conductors. Applied potential shall be 500 volts dc for 300 volt
rated cable and 1000 volts dc for 600 volt rated cable. Test duration shall be
one minute.

b.

Perform resistance measurements through all bolted connections with lowresistance ohmmeter, if applicable, in accordance with Section 7.3.2.1
(Visual and Mechanical Inspection).

c.

Perform continuity test to ensure correct cable connection.

d.

Correct malfunctions and/or deficiencies immediately as detected at no
additional cost to the Owner, including additional verification testing.

e.

Subsequent to final wire and cable terminations, energize all circuitry and
demonstrate functional adequacy in accordance with system requirements.

Test Values:
a.

Compare bolted connection resistance to values of similar connections.
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b.

Bolt-torque levels should be in accordance with NETA ATS Table 10.12
unless otherwise specified by the manufacturer.

c.

Micro-ohm or milli-volt drop values shall not exceed the high levels of the
normal range as indicated in the manufacturer’s published data. If
manufacturer’s data is not available, investigate any values which deviate
from similar connections by more than 50 percent of the lowest value.

d.

Minimum insulation-resistance values should not be less than 50 meg-ohms.

e.

Investigate deviations between adjacent phases.
END OF SECTION
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
PART 1
1.01.
A.
1.02.

GENERAL
SUMMARY
This section includes grounding electrodes and conductors; equipment grounding fasteners;
sealing and fireproofing of sleeves and openings between conduits and wall.
REFERENCES SPECIFICATIONS, CODES AND STANDARDS

A.

The standards referred to, except as modified in the Contract Documents, shall have full
force and effect as though printed in these Specifications. These standards are not furnished
to the Contactor since manufacturers and trades involved are assumed to be familiar with
their requirements. The Contractor shall obtain copies of reference standards direct from
publication sources as needed for proper performance and completion of the work.

B.

IEEE 142 - Recommended Practice for Grounding of Industrial and Commercial Power
Systems.

C.

NECA - Standard of Installation.

D.

NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment
and Systems.

E.

NFPA 70 - National Electrical Code (NEC). Latest edition.

F.

UL 467 - Electrical Grounding and Bonding Equipment.

1.03.
A.

B.

SYSTEM DESCRIPTION
Grounding electrode system consists of the following elements:
1.

Metal underground water pipe

2.

Metal frame of the building

3.

Concrete encased electrode

4.

Rod electrodes

5.

Service equipment

6.

Enclosures

7.

Separately derived systems.

Anchor and fasten electrical products to building elements and finishes as follows:
1.

Concrete Structural Elements: Provide preset inserts.

2.

Concrete Surfaces: Provide expansion anchors.
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1.04.

3.

Interior Structural Steel: Provide appropriate size beam clamps.

4.

Solid Masonry Walls: Use expansion anchors and preset inserts.

5.

Sheet Metal: Provide sheet metal screws.

DESIGN REQUIREMENTS

A.

Furnish products listed and classified by Underwriters Laboratories, Inc. (UL), Electrical
Testing Laboratories, Inc. (ETL), or other recognized, acceptable testing and listing agencies
as suitable for purpose specified and shown.

B.

Grounding shall be in accordance with the National Electrical Code (NEC). Where size, type,
rating and quantities indicated or specified are in excess of NEC requirements, the more
stringent requirements and the greater size, rating, and quantity indications govern.

C.

Select materials, sizes, and types of anchors, fasteners, and supports to carry at least twice
the loads of equipment and raceway, including weight of wire and cable in raceway.

1.05.

CONTRACTOR SUBMITTALS

A.

Product Data: Submit grounding electrodes and connections for fastening components.

B.

Test Report: Measure overall resistance to ground. Provide certified test report for Engineer’s
Review.

1.06.
A.
1.07.

CLOSEOUT SUBMITTALS
Project Record Documents: Record actual locations of components and grounding
electrodes.
QUALIFICATIONS

A.

Manufacturer: Company specializing in manufacturing products specified in this section with
minimum three years’ experience.

B.

Installer: A firm with at least five years of successful installation experience on projects with
electrical grounding work similar to that required for this project.

1.08.
A.
PART 2
2.01.
A.

FIELD MEASUREMENTS
Verify field measurements prior to fabrication.
PRODUCTS
GROUNDING SYSTEM
Except as otherwise indicated, provide for each electrical grounding indicated, an assembly
of materials, including, but not necessarily limited to, cable/wire, connectors, terminals
(solderless lugs), grounding rods/electrodes, bonding jumper braid, and other items and
accessories needed for a complete installation. Where more than one type meets indicated
requirements, selection is Installer's option. Where materials or components are not
otherwise indicated, provide products as recommended by the accessories manufacturers
and in compliance with the NEC, and established industry standards.
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B.
2.02.

All grounding materials required shall be furnished new and undamaged in accordance with
the following requirements:
WIRE

A.

Service Equipment Grounding Electrode Conductor: Bare, soft-drawn copper, Class AA
stranding, ASTM B 8. Size per the NEC, Article 250, unless otherwise noted.

B.

Electrical Equipment Grounding Conductor: Insulated, soft-drawn copper, Class B stranding
or solid, with green-colored polyvinyl chloride insulation, UL 83, sized according to the NEC,
unless otherwise noted.

2.03.

MECHANICAL CONNECTORS

A.

Description: Bolt-on bronze connectors, suitable for grounding and bonding applications in
configurations required for the particular installation.

B.

Manufacturer

2.04.
A.

2.05.
A.
2.06.

1.

Burndy Corp.

2.

Anderson

3.

Thomas & Betts

4.

3-M Co.

BONDING PLATES, CONNECTIONS, TERMINALS AND CLAMPS
Provide electrical bonding plates, connectors, terminals and clamps, and all accessories as
recommended by bonding plate, connector, terminal and clamp manufacturer for indicated
applications to obtain a complete system. Components shall be high-strength, highconductivity copper alloy.
UFER GROUND
In accordance with the latest edition of the National Electrical Code.
ROD ELECTRODES

A.

Material: Copper

B.

Diameter: 5/8-inch (16 mm)

C.

Length: 10 feet (3,000 mm)

2.07.

GROUNDING WELL COMPONENTS

A.

Well Pipe: 8 inches NPS (DN200) by maximum 12 inches (300-mm) long, concrete or
fiberglass pipe with belled end.

B.

Well Cover: Cast iron with legend "GROUND" embossed on cover.

2.08.

ANCHORS AND FASTENERS
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A.
2.09.
A.

B.
2.10.
A.

Materials and Finishes: Corrosion resistant, Heavy-duty expansion type.
FORMED STEEL CHANNEL
Manufacturers:
1.

Unistrut

2.

Kindorf

3.

Superstrut

4.

B-Line

5.

Approved Equal

Description: Galvanized steel.
SEALING AND FIREPROOFING
Fire and Smoke Rated Surfaces:
1.

2.

3.

Manufacturers:
a.

3M CP 25WB + Caulk

b.

3M FS 195 wrap or strip with restricting collar

c.

3M CS 195 composite sheets

d.

Proset Systems fire rated floor and wall penetrations

e.

Dow Corning Fire Stop System

f.

Substitutions: Not permitted.

Non-Rated Surfaces:
a.

Use stamped steel, chrome plated, hinged, split ring escutcheons or
floor/ceiling plates for covering openings in occupied areas where conduit is
exposed.

b.

In exterior wall openings below grade, use a modular mechanical type seal
consisting of interlocking synthetic rubber links shaped to continuously fill the
annular space between the conduit and the cored opening or a water-stop
type wall sleeve.

c.

At interior wall or floor openings use Tremco Fyre-Sil, Sika Corp. Sikaflex la,
Sonneborn Sonolastic NPT, or Mameco Vulkem 116 urethane caulk or
approved equal.

General:
a.

Grounding and Bounding for
Electrical Systems

Furnish UL listed products or products tested by an independent testing
laboratory.
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b.

PART 3
3.01.

Select products with rating not less than rating of wall or floor being
penetrated.

EXECUTION
EXAMINATION

A.

Verify that final backfill and compaction have been completed before driving rod electrodes.

B.

Verify that abandoned wiring and equipment serve only abandoned facilities.

3.02.
A.

3.03.

GROUNDING AND BONDING INSTALLATION
Installation:
1.

Remove paint, rust, mill-oils, and surface contaminants at connection points.

2.

Install grounding electrode conductor and connect to reinforcing steel in slab or
foundation.

3.

Bond together metal siding not attached to grounded structure; bond to ground.

4.

Bond together reinforcing steel and metal accessories.

5.

Bond together each metallic raceway, pipe, duct and other metal object entering
enclosures and exiting slabs. Install minimum # 12 AWG bare copper conductor.

6.

Equipment Grounding Conductor: Install separate, insulated conductor within each
feeder and branch circuit raceway. Terminate each end on suitable lug, bus, or
bushing.

7.

Connect to site grounding system.

8.

Permanently ground power system in accordance with NEC, including service
equipment, distribution panels, lighting panel boards, switch and starter enclosures,
motor frames, grounding type receptacles, and other exposed non-current carrying
metal parts of electrical equipment.

9.

Accomplish grounding of electrical system by using insulated grounding conductor
installed with feeders and branch circuit conductors in conduits. Size grounding
conductors in accordance with NEC. Install from grounding bus of serving panel to
ground bus of served panel, grounding screw of receptacles, lighting fixture housing,
light switch outlet boxes or metal enclosures of service equipment. Ground conduits
by means of grounding bushings on terminations at panel boards with installed # 12
AWG conductor to grounding bus.

10.

Ground electrical system using continuous metal raceway system enclosing circuit
conductors in accordance with NEC.

11.

Permanently attach equipment and grounding conductors prior to energizing
equipment.

GROUND CONDUCTORS

Specifications
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A.

Grounding conductors shall be located and connected as indicated on drawings.

B.

Ground conductors under buildings or structures shall be buried with at least 6 inches of
earth cover. Buried grounding conductors extending beyond the foundations of buildings or
structures shall have at least 18 inches of earth cover.

C.

Exposed conductors shall be installed inconspicuously in vertical or horizontal positions on
supporting structures. When located on irregular supporting surfaces or equipment, the
conductors shall run parallel to or normal to dominant surfaces.

D.

Conductors routed over concrete, steel, or equipment surfaces shall be kept in close contact
with those surfaces by using fasteners located at intervals not to exceed 3 feet.

E.

Provide a separate equipment-grounding conductor for low voltage distribution systems,
single or three phase feeder circuit and each branch circuit with single or three phase
protective devices. Install a grounding conductor in conduit with phase and neutral
conductors. Single-phase branch circuits for 120 and 277 volt lighting, receptacles, and
motors shall have a phase, neutral, and ground conductors installed in the common conduit.
Provide suitable bonding jumpers and approved grounding type bushings for flexible conduits
used for equipment connection utilized in conjunction with the above branch circuits with.
Single-phase circuits for equipment and all branch circuits installed in non-metallic or flexible
conduits shall be provided with a separate grounding conductor.

F.

Ground the neutral of transformers of separately derived systems with a bare copper
conductor, installed in conduit, from the neutral directly to the building interior cold water pipe
or nearest solidly grounded structural reinforcing steel, in accordance with the provisions of
NEC Article 250-24. Use bolted accessible connections to the ground system so that the
neutral ground can be disconnected for test. Ground the system ground conduit as detailed
on drawing. Size the grounding electrode conductors in accordance with the NEC, Table
250-66, or as indicated.

3.04.

CONNECTIONS

A.

All connections shall be made by the exothermic welding process, except where otherwise
indicated on the drawings or in these specifications. The manufacturer's instructions on the
use of exothermic welding materials shall be followed in all details. All surfaces to be joined
by the welds shall be thoroughly cleaned. Paint, scale, and other deleterious substances shall
be removed from surfaces of ungalvanized structural steel members by grinding. Galvanized
steel surfaces shall be cleaned with emery paper. Powder and molds shall be kept dry and
warm until used. Worn or damaged molds shall not be used.

B.

All exothermic welded connections shall successfully resist moderate hammer blows. Any
connection which fails such test or which, upon inspection, indicates a porous or deformed
weld shall be remade.

C.

All exothermic welds shall encompass 100 percent of the ends of the materials being welded.
Welds, which do not meet this requirement, shall be remade.

D.

Worn, damaged, incorrectly sized, or improperly shaped molds which, in the opinion of the
Engineer, do not make satisfactory welds, shall be removed from the jobsite after being
physically rendered inoperable.

E.

All contact surfaces of bolted and screwed connections shall be thoroughly cleaned and
coated with oxide inhibitor before being securely tightened.

Grounding and Bounding for
Electrical Systems
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3.05.
A.

3.06.
A.

CONDUIT GROUNDING
All grounding bushings within all enclosures, including equipment enclosures, shall be wired
together and connected internally to the enclosure grounding lug or grounding bus with a
bare copper conductor. Grounding bushings shall be grounded with conductors sized in
accordance with NEC, but not smaller than #8 AWG.
EQUIPMENT GROUNDING
Comply with NEC 250, except where larger sizes or more conductors are indicated.
1.

All electrical equipment shall be connected to the grounding system with an
insulated, green, stranded or solid copper equipment-grounding conductor.

2.

Terminate each end on suitable lug, bus, or bushing. The term "electrical equipment",
as used in this article, shall include, but not be limited to, all enclosures containing
electrical connections or bare conductors, except that individual devices, such as
solenoids, pressure switches, and limit switches, shall be exempt from this
requirement, unless the device requires grounding for proper operation.

3.

Large equipment, such as metal-clad or metal-enclosed switchgear, will be furnished
with a grounding bus that shall be connected to the grounding system.

4.

Most other equipment will be furnished with grounding pads and/or grounding lugs
which shall be connected to the grounding system. All ground connection surfaces
shall be cleaned immediately prior to connection.

5.

Contractor shall furnish all grounding material required, but not furnished with the
equipment.

B.

Install equipment grounding system such that all metallic structures, enclosures, raceways,
junction boxes, outlet boxes, cabinets, machine frames, portable equipment and other
conductive items in close proximity with electrical circuits will operate continuously at ground
potential and provide a low impedance path for possible ground fault currents.

C.

Where grounding system extension stingers are indicated on the drawings to be provided for
connection to electrical equipment, the Contractor shall connect the bare grounding
conductor to the equipment ground bus, pad, or lug. Except where otherwise indicated on the
drawings, all equipment ground conductors that are not an integral part of a cable assembly,
shall be sized in accordance with the requirements of NEC. All ground conductors installed in
conduit shall be insulated.

D.

Suitable grounding facilities, acceptable to the Engineer, shall be furnished on electrical
equipment not so equipped. The grounding facilities shall consist of compression type
terminal connectors bolted to the equipment frame or enclosure and providing a minimum of
joint resistance.

E.

The conduit system is not considered to be a grounding conductor, except for lighting
fixtures. No grounding conductor shall be smaller in size than # 12 AWG, unless it is a part of
an acceptable cable assembly.

3.07.
A.

GROUND SYSTEM RESISTANCE
All ground resistance measurements shall be made with a three-terminal "Megger" type
ground tester which applies alternating current to the electrodes and which gives a reading in
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direct current ohms. Two reference ground probes shall be used, and all tests shall be made
in accordance with the instrument manufacturer's instructions for ground resistance testing.
Some of the acceptable instruments are as follows:

B.
3.08.
A.

B.

3.09.
A.

1.

Megger Null Balance Earth Tester, James G. Biddle and Company.

2.

Vibroground, Associated Research, Inc.

3.

Ground-Ohmer, Herman H. Sticht Co., Inc.

Submit final certified test reports of all grounding tests.
ANCHORS, FASTENERS AND SUPPORT
Installation:
1.

Locate and install anchors, fasteners, and supports in accordance with NECA
“Standard of Installation”.

2.

Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.

3.

Do not use spring steel clips and clamps.

4.

Do not use powder-actuated anchors.

5.

Do not drill or cut structural members.

Supports:
1.

Fabricate supports from structural steel or formed steel members. Rigidly weld
members or install hexagon head bolts to present neat appearance with adequate
strength and rigidity. Install spring lock washers under nuts.

2.

Install surface-mounted cabinets and panel board with minimum of four anchors.

3.

In wet and damp locations use steel channel supports to stand cabinets and panel
boards 1 inch off wall.

4.

Use sheet metal channel to bridge studs above and below cabinets and panel boards
recessed in hollow partitions.

SEALING AND FIREPROOFING
Fire-Rated Surface:
1.

Seal opening at floor and wall as follows:
a.

Opening through a fire rated wall, floor, ceiling or roof, must be sealed.

b.

Install galvanized sheet metal sleeves (minimum 12-gage) through opening
and extending beyond minimum of 1 inch on each side of building element.

c.

Size sleeve allowing minimum of 1-inch void between sleeve and building
element.

Grounding and Bounding for
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2.
B.

3.10.
A.

d.

Pack void with backing material.

e.

Seal ends of sleeve with UL listed fire-resistive silicone compound to meet
fire rating of structure penetrated.

Where conduit penetrates fire-rated surface, install fire-stopping product in
accordance with manufacturer’s published instructions.

Non-Rated Surfaces:
1.

Opening through a non-fire rated wall, floor, ceiling or roof must be sealed using an
approved type of material.

2.

Use galvanized sheet metal sleeves in hollow wall penetrations to provide a backing
for the sealant. Grout area around sleeve in masonry construction.

3.

Install escutcheons or floor/ceiling plates where raceway, penetrates non-fire rated
surfaces in occupied spaces.

4.

Install rubber links of mechanical seal tighten in place and sized for the pipe, in
exterior wall openings below grade, in accordance with the manufacturer’s
instructions.

5.

All pipe penetrations at interior partitions and/or walls, laboratory spaces, telephone,
data and communication rooms and similar spaces where the room pressure or odor
transmission must be controlled, shall be sealed. Sealant shall be applied to both
sides of the penetration in such a manner that the annular space between the pipe
sleeve and the pipe is completely filled.

ACCEPTANCE TESTING
Grounding and Bonding: Perform inspections and tests as outlined below (NETA ATS,
Section 7.13 – Grounding Systems).
1.

Visual and Mechanical Inspection
a.

Inspect ground system for compliance with drawings and specifications.

b.

Electrical Tests (Small Systems)
1)

c.

Electrical Tests (Large Systems)
1)

Specifications

Perform ground-impedance measurements utilizing the fall-ofpotential method per ANSI/IEEE Standard 81 “IEEE Guide for
Measuring Earth Resistivity, Ground Impedance, and Earth Surface
Potential of a Ground System.” Instrumentation utilized shall be as
defined in section 12 of the above guide and shall be specifically
designed for ground impedance testing. Provide sufficient spacing so
that the plotted curves flatten in the 62% area of the distance
between the item under test and the current electrode.

When sufficient spacing of electrodes per Electrical Tests (Small
Systems) is impractical, perform ground impedance measurements
utilizing either the intersecting curves method or the slope method.
(Ref. Nos. 40 and 41 in IEEE Std. 81).
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d.

Equipment Grounds
1)

2.

Utilize two-point method of IEEE Std. 81. Measure between
equipment ground being tested and known low-impedance
grounding electrode or system.

Test Values
a.

The main ground electrode system impedance-to-ground shall be no greater
than five (5) ohms for commercial or industrial systems and one (1) ohm or
less for generating stations, transmission stations, and large industrial
systems. Equipment grounds, depending on size and length of grounding
conductor, should be only fractionally higher than system ground.
END OF SECTION
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
PART 1
1.01.
A.

GENERAL
SUMMARY
This Section includes the following:
1.

1.02.

Hangers and supports for electrical equipment and systems.

PERFORMANCE REQUIREMENTS

A.

Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

B.

Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

1.03.
A.

ACTION SUBMITTALS
Product Data: For the following:
1.

1.04.
A.
1.05.

Steel slotted support systems.

QUALITY ASSURANCE
Comply with NFPA 70.
COORDINATION

A.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
Concrete, reinforcement, and formwork requirements are specified together with concrete
Specifications.

B.

Coordinate installation of roof curbs, equipment supports, and roof penetrations.

PART 2
2.01.
A.

B.

PRODUCTS
SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for
field assembly.
1.

Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.

2.

Channel Dimensions: Selected for applicable load criteria.

Raceway and Cable Supports: As described in NECA 1 and NECA 101.
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C.

Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and
associated fittings, designed for types and sizes of raceway or cable to be supported.

D.

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of
threaded body and insulating wedging plug or plugs for non-armored electrical conductors or
cables in riser conduits. Plugs shall have number, size, and shape of conductor gripping
pieces as required to suit individual conductors or cables supported. Body shall be malleable
iron.

E.

Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

F.

Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or
their supports to building surfaces include the following:

PART 3
3.01.

1.

Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland
cement concrete, steel, or wood, with tension, shear, and pullout capacities
appropriate for supported loads and building materials where used.

2.

Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated or stainless steel,
for use in hardened portland cement concrete with tension, shear, and pullout
capacities appropriate for supported loads and building materials in which used.

3.

Concrete Inserts: Steel or malleable-iron, slotted support system units similar to
MSS Type 18; complying with MFMA-4 or MSS SP-58.

4.

Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.

5.

Through Bolts: Structural type, hex head, and high strength. Comply with
ASTM A 325.

6.

Toggle Bolts: All-steel springhead type.

7.

Hanger Rods: Threaded steel.

EXECUTION
APPLICATION

A.

Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

B.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in
diameter.

C.

Multiple Raceways: Install trapeze-type supports fabricated with steel slotted support
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits.
1.

Secure raceways and cables to these supports with two-bolt conduit clamps.

Hangers and Supports
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D.

3.02.

Spring-steel clamps designed for supporting single conduits without bolts may be used for 11/2-inch and smaller raceways serving branch circuits and communication systems above
suspended ceilings and for fastening raceways to trapeze supports.
SUPPORT INSTALLATION

A.

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

B.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and
fasten electrical items and their supports to building structural elements by the following
methods unless otherwise indicated by code:

C.

1.

To Wood: Fasten with lag screws or through bolts.

2.

To New Concrete: Bolt to concrete inserts.

3.

To Masonry: Approved toggle-type bolts on hollow masonry units and expansion
anchor fasteners on solid masonry units.

4.

To Existing Concrete: Expansion anchor fasteners.

5.

Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount
cabinets, panelboards, disconnect switches, control enclosures, pull and junction
boxes, transformers, and other devices on slotted-channel racks attached to
substrate.

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.

END OF SECTION

Specifications

26 05 29-3

Hangers and Supports for
Electrical Systems

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

This page left blank intentionally.

Hangers and Supports
For Electrical Systems

26 05 29-4

Specifications

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

SECTION 26 05 33
RACEWAY AND BOXES FOR ELECTRICAL SYSYTEMS
PART 1
1.01.
A.
1.02.

GENERAL
SUMMARY
Section includes conduit and tubing, surface and buried raceways, wireways, outlet boxes,
pull boxes, junction boxes, and concrete handholes.
REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A.

ANSI C80.1 - Rigid Steel Conduit, Zinc Coated.

B.

ANSI C80.3 - Electrical Metallic Tubing, Zinc Coated.

C.

NECA - “Standard of Installation.”

D.

NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable
Assemblies.

E.

NEMA OS 1 - Sheet-steel Outlet Boxes, Device Boxes, Covers, and Box Supports.

F.

NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports.

G.

NEMA RN 1 - Plastic Externally Coated Galvanized Rigid Steel Conduit and Intermediate
Metal Conduit.

H.

NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.

I.

NEMA TC 6 - Non-Metallic Conduit.

J.

NEMA 250 - Enclosures for Electrical Equipment (1,000 Volts Maximum).

K.

NFPA 70 - National Electrical Code (NEC). Latest approved edition

L.

UL 1 – Flexible Metal Conduit

M.

UL 6 - Rigid Metal Conduit

N.

UL 797 - Electrical Metallic Tubing

O.

UL 651 - Rigid Non-Metallic Conduit

1.03.
A.

CONDUIT APPLICATION
Acceptable raceway systems and their limitations of use are summarized in the following
table:
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PVCRSC

RSC

RNC

EMT

FMC

LFMC

Exterior locations:
Wet or subject to physical damage.

Yes

Yes

No

No

No

No (note 3)

Exterior locations:
Damp and not subject to physical
damage.

Yes

Yes

No

No

No

Yes

Interior locations:
Wet or subject to physical damage.

Yes

Yes

No

No

No

No (note 3)

Interior locations:
Exposed and not subject to physical
damage.

Yes

Yes

No

Yes

Yes (note 5)

Yes

Interior locations:
Totally concealed.

Yes

Yes

No (note
4)

Yes

Yes (note 5)

Yes

Yes

Yes

Yes (note
6)

No

No

No

Yes

No

No

No

No

No

Location

Underground:

Above and Below Grade areas
subject to corrosive exposure
B.

Notes for Conduit Application Table:
1.

PVC-RSC= PVC coated rigid steel conduit, RSC = rigid steel conduit, RNC = rigid
nonmetallic conduit, EMT = electrical metallic tubing, FMC = flexible metal conduit,
LFMC = liquidtight flexible metal conduit.

2.

For the purposes of these specifications, locations subject to physical damage
include, but are not limited to, those areas less than 6 feet above the finished floor or
grade.

3.

Liquidtight flexible metal conduit may also be use in wet or damp, exterior or interior
locations not subject to physical damage, where used for flexible equipment
connections in lengths not exceeding 3 feet.

4.

Rigid nonmetallic conduit may also be used above grade, where totally concealed in
walls, for transitions from underground up to a height of 24 inches above the
concrete sill.
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1.04.
A.

1.05.
A.

5.

The use of flexible metal conduit is limited to lengths not exceeding 6 feet for flexible
connections to equipment and lighting fixtures, or where necessitated by structural
obstacles and explicitly approved by the Engineer.

6.

The use of RNC underground is acceptable for horizontal runs and bends not
exceeding 45 degrees. For bends over 45 degrees and for 90-degree conduit stub
ups, provide RSC with tape wrappings.

BOX APPLICATION
Provide raceway, boxes and manholes located as indicated and at other locations required
for splices, taps, wire pulling, equipment connections, and compliance with regulatory
requirements and for a complete wiring system.
CONDUIT SIZE
Minimum acceptable conduit sizes are summarized in the following table:

Minimum Size
Underground


Building wiring



Site Wiring

1”

Aboveground


Equipment or panel feeders



Telecommunications

3/4”

Aboveground


Lighting or branch circuit wiring



Fire alarm



Security

1/2”

Other
1.06.
A.

3/4”

CONTRACTOR SUBMITTALS
In accordance with Division 1 requirements.
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B.

C.

1.07.
A.

1.08.

Product Data: Submit for the following:
1.

Rigid steel conduit.

2.

PVC Coated galvanized rigid steel conduit.

3.

Electrical metallic tubing.

4.

Flexible metal conduit.

5.

Liquid tight flexible metal conduit.

6.

Nonmetallic conduit.

7.

Raceway fittings.

8.

Conduit bodies.

9.

Surface raceway.

10.

Pull boxes, junction boxes and manholes.

Manufacturer’s Installation Instructions: Submit application conditions and limitations of use
stipulated by product testing agency specified under Regulatory Requirements. Include
instructions for storage, handling, protection, examination, preparation, and installation of
product.
CLOSEOUT SUBMITTALS
Project Record Documents:
1.

Record actual routing of conduits.

2.

Record actual locations and mounting heights of outlet, pull boxes, junction boxes
and manholes.

DELIVERY, STORAGE, AND HANDLING

A.

Protect conduit from corrosion and entrance of debris by storing above grade. Provide
appropriate covering.

B.

Protect PVC and PVC coated metallic conduit from sunlight.

PART 2
2.01.
A.

PRODUCTS
CONDUIT
Galvanized Rigid Steel Conduit (GRSC or RGS), couplings and elbows shall be hot-dip
galvanized, rigid mild steel in accordance with ANSI C80.1 and UL 6. The conduit interior and
exterior surfaces shall have a continuous zinc coating with a transparent overcoat of enamel,
lacquer, or zinc chromate. Conduit shall be formed with continuous welded seams with a
uniform wall thickness, in minimum 10-foot lengths, with threaded ends.
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B.

Polyvinyl Chloride (PVC) coated galvanized rigid steel conduit shall be in accordance with
NEMA RN 1. Coating shall be applied under controlled factory conditions. Prior to coating,
conduit shall meet requirements of ANSI C80.1 and UL 6 or ANSI C80.6 and UL 1242 as
appropriate. PVC coated conduits shall have ultra-violet (UV) inhibitor in the coating material.

C.

Electrical Metallic Tubing (EMT). Electrical metallic tubing, including elbows and bends, shall
be zinc coated, mild steel in accordance with the requirements of ANSI C80.3 and UL 797.
The interior and exterior surfaces of the tubing shall have a continuous zinc coating. Conduit
shall be formed with a continuous welded seam, with a uniform wall thickness, in minimum
10-foot lengths.

D.

Flexible Metal Conduit shall be galvanized steel meeting the requirements of UL 1.

E.

Liquid-Tight Flexible Metal Conduit shall be plastic-jacketed, galvanized steel, "Sealtite"
Type EF for general service areas or Type HC for high-temperature when used under raised
floor or in air plenums. Conduit shall be UL listed.

F.

Non-Metallic Conduit shall be as follows:

2.02.

1.

Schedule 40 or 80: Conduit shall be 90 C, UL 651 listed, composed of polyvinyl
chloride conforming to NEMA Standard TC-2.

2.

Type EB: Conduit shall be Type EB for concrete encasement, UL listed, conforming
to NEMA Standard TC-6.

3.

Type DB: Conduit shall be Type DB for direct burial, UL listed, and conform to NEMA
Standards TC-6.

4.

Spacers used in duct bank installations shall be high impact plastic, interlocking
bases, and intermediate type spacers. Place spacers between 7 and 10 feet apart.

CONDUIT FITTINGS

A.

Couplings and Thread Protectors. Each length of threaded conduit shall be provided
complete from the manufacturer with a coupling on one end and a thread protector on the
other. The thread protector shall have sufficient mechanical strength to protect the threads
during normal handling and storage.

B.

Metal Conduit Fittings. All metal conduit fittings shall conform to the requirements of UL 514B
where this standard applies. Galvanized iron or galvanized steel fittings shall be used with
steel conduit. Zinc-coated steel fittings shall be used with steel tubing. EMT fittings shall be
compression type, UL approved for rain tight applications, T&B 5X2X series, and setscrew
type for indoor applications, T&B HT22X series, insulated throat. Threaded fittings shall
engage a minimum of five threads made up wrench-tight and be compatible with conduit.

C.

Liquid-Tight Flexible Conduit Fittings. All liquid-tight flexible conduit fittings shall be
galvanized steel, T&B 53XX series insulated throat, and shall bear the UL label.

D.

Flexible Metal Conduit Fittings. Flexible metal conduit fittings shall be galvanized steel, T&B
Tite-Bite.

E.

Non-Metallic Conduit Fittings. Fitting shall be of same material and strength characteristics as
conduit and shall be solvent welded as recommended by manufacturer. Duct to steel
adapters shall be provided as required. End bells shall be plastic, high impact, tapered to fit.
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F.

Bushings. Bushings shall be provided for the termination of all conduits not terminated in
hubs, couplings or insulated throat connectors. Grounding type insulated bushings with
insulating inserts in metal housings shall be provided for conduit 1-1/4 inches and larger.
Standard bushings shall be galvanized steel or malleable iron in all sizes.

G.

Locknuts. One interior and one exterior locknut shall be provided for all conduit terminations
not provided with threaded hubs and couplings. Locknuts shall be designed to securely bond
with the conduit to the box when tightened. Locknuts shall be so constructed that they will not
be loosened by vibration.

H.

Unions. Watertight conduit unions shall not be used on this project.

I.

Raintight Conduit Hubs. Raintight conduit terminating hubs, where indicated on the drawings
or required by these specifications, shall be Myer’s rigid conduit hubs, or approved equal.

2.03.

CONDUIT SUPPORTS

A.

Conduit supports shall be furnished and installed in accordance with the drawings and these
specifications. Conduits shall be supported so that fittings are accessible. Support systems
shall be limited to electrical conduits only.

B.

Hanger Rods. Hanger rods shall be 3/8-inch diameter galvanized threaded steel rods,
minimum. Conduit racks over 18-inch wide, over one level, or supporting 2-inch GRSC or
larger, shall be 1/2-inch diameter rod minimum.

C.

Conduit Clamps. Conduits in single runs or groups of two shall be supported by cast metal
clamps and clamp backs. They shall be galvanized malleable iron or approved equal cast
ferrous metal for steel conduit or tubing.

D.

Support Channels. Supports for banks of three of more conduits shall be constructed of
support channels (Unistrut, Kindorf, Superstrut, B-Line or approved equal) with associated
conduit or tubing clips. Support channels shall be steel, hot-dip galvanized after fabrication
with galvanized steel clips for steel conduit or tubing.

2.04.

OUTLET BOXES AND SWITCH BOXES

A.

Sheet Metal Outlet Boxes: ANSI/NEMA OS 1, galvanized steel.

B.

Luminaire and Equipment Supporting Boxes: Rated for weight of equipment supported, per
NEC requirements.

C.

Interior Outlet Boxes: Unless otherwise noted or shown, provide galvanized flat rolled sheet
steel interior outlet wiring boxes of types, shapes and sizes, including box depths, to suit
each respective location and installation; construct with stamped knockouts in back and
sides, and with threaded screw holes with corrosion-resistant screws for securing box covers
and wiring devices.

D.

Outlet boxes used in wet outdoor locations, surface mounted shall be cast metal (FS or FD
type) with mounting lugs and gasketed covers.

E.

Interior Outlet Box Accessories: Provide outlet box accessories as required for each
installation, including mounting brackets, wallboard hangers, extension rings, fixture studs,
cable clamps and metal straps for supporting outlet boxes, which are compatible with outlet
boxes being used and meeting requirements of individual wiring situations. Choice of
accessories is installer's option.

Raceway and Boxes for
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2.05.
A.

2.06.
A.

2.07.
A.

B.

C.
PART 3
3.01.
A.
3.02.
A.

MANUFACTURERS
Firms regularly engaged in the manufacturing of electrical raceways of the types and
capacities required, whose products have been in satisfactory use in similar service for not
less than 3 years.
CLOSURE FOAM
All conduit, raceways, cables and sleeves penetrations through fire rated and hazardous
location walls, shafts, floor, ceilings, etc., shall be sealed with a UL-approved fire stopping
system.
PULL BOXES AND JUNCTION BOXES
Sheet Metal Boxes: NEMA OS 1, NEMA rating as indicated on drawings.
1.

Material: Minimum 16 gage galvanized steel.

2.

Cover: Stainless steel hinged cover with neoprene gasket. Cover to be secured to the
body with a continuous, full length, piano type hinge and stainless steel pin on one
side and captive screw on the other side. Door to be equipped with padlock hasp with
sealing hole provisions.

3.

Grounding Lug: Provide #10-32 tapped hole provisions for optional ground lug kit.

4.

Collar Studs: Provide 0.375-16 collar studs for mounting optional panel.

5.

Mounting: Provide external mounting feet for secure wall mounting.

6.

Finish: Wash and phosphate undercoat with ANSI 61 gray polyester power finish.

Surface-Mounted Cast Metal Box: NEMA 250, NEMA rating as indicated on drawings, flatflanged, surface- mounted junction box:
1.

Material: Cast Iron.

2.

Cover: Furnish with ground flange, neoprene gasket, and stainless steel cover
screws.

Concrete pull boxes for buried conduits shall be per these specifications.
EXECUTION
EXAMINATION
Verify outlet locations and routing and termination locations of raceway prior to rough in.
INSTALLATION OF RACEWAYS
Routing
1.

Specifications

Install raceway and boxes in accordance with NECA “Standard of Installation.”
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B.

2.

Conduit routing shown on drawings is diagrammatic only. Contractor shall field route
conduit and raceways between equipment and devices as required to obtain a
complete wiring system.

3.

Except as otherwise specified all conduit shall be installed in exposed runs parallel or
perpendicular to dominant surfaces with right-angle turns made of symmetrical bends
or fittings.

4.

Conduit shall not be installed on the outside face of exposed columns, but shall be
routed on the web or on the inside of a flange of the column.

5.

Except where prevented by the location of other work, a single conduit or a conduit
group shall be centered on structural members.

6.

Conduit shall be located at least 6 inches from hot water or steam pipes and from
other hot surfaces

Moisture Pockets
1.

C.

D.

E.

Moisture pockets shall be eliminated from conduits. If water cannot drain to the
natural opening in the conduit system, a hole shall be drilled in the bottom of a pull
box or a "C-type" conduit fitting provided in the low point of the conduit run.

Couplings and Unions
1.

Metal conduit shall be joined by threaded conduit couplings, with the conduit ends
butted. The use of running threads will not be permitted.

2.

Erickson type couplings or similar unions will not be permitted.

Bends and Offsets
1.

Changes in direction of conduits shall be made with fittings or bends.

2.

Conduit bends shall meet the requirements of NEC or the bend radius other cable
installed, whichever is more limiting, with no exception.

3.

Bends shall be made using appropriate tools or mechanical equipment. The use of a
pipe tee or vise for bending conduit or tubing will not be permitted.

4.

For non-metallic conduit or plastic coated steel, approved factory bends and offsets
shall be used.

5.

Conduits or tubing deformed or crushed in any way shall be removed from the job
site. Install no more than the equivalent of three 90 degree bends between boxes or
outlets

Cutting and Threading
1.

The plane of all conduit ends shall be square with the centerline.

2.

Where threads are required, they shall be cut and cleaned prior to conduit reaming.

3.

The ends of all conduit and tubing shall be reamed to remove all rough edges and
burrs.

Raceway and Boxes for
Electrical Systems
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4.

Cutting oil shall be used in threading operations; the dies shall be kept sharp, and
provisions shall be made for chip clearance.

5.

Threads on conduits and fittings shall be lubricated with conducting and sealing
compound

F.

All steel conduit, exposed to weather or in contact with earth, shall be coated after threading
with "Zincilate 810", "Zinc Rich" coating or approved equal. The Contractor shall supply this
protective material and shall apply it in the field.

G.

Connections to Boxes and Cabinets
1.

Conduit shall be securely fastened to all boxes and cabinets.

2.

Threads on metallic conduit shall project through the wall of the box to allow the
bushing to butt against the end of the conduit.

3.

The locknuts, both inside and outside, shall then be tightened sufficiently to bond the
conduit securely to the box.

4.

Locknuts on EMT box connectors shall be tightened securely to bond the connectors.

H.

All conduits entering enclosures outdoors or in wet areas shall enter through Myer’s hubs, or
approved equal, or threaded openings.

I.

Cleaning

J.

1.

Precautions shall be taken to prevent the accumulation of water, dirt, or concrete in
the conduit.

2.

Conduit in which water or other foreign materials have been permitted to accumulate
shall be thoroughly cleaned or, where such accumulation cannot be removed, the
conduit shall be replaced.

Empty Conduit
1.

K.

Rooftop Conduits
1.

L.

Provide redwood sleepers on waterproof mastic base for all conduit runs exposed on
roofs.

Ground Wire
1.

M.

All conduits installed for future use shall have a pull line.

A solid or stranded bare copper or green insulated copper solid or stranded ground
wire shall be provided in all conduits and raceways.

Galvanized Rigid Steel Conduit
1.

Specifications

Galvanized rigid steel conduit shall be installed in areas exposed to weather, vehicle
traffic, in hazardous classified areas, for penetrations through foundations, and 10
feet before transition from below grade to 8 feet above grade, unless otherwise noted
on the drawings.
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N.

O.

2.

Conduit in contact with earth shall be protected by "Scotchwrap" 10 mil tape applied
in double thickness using 50% lap turns to 6 inches above grade and 6 inches
beyond transition.

3.

Expansion joints shall be used where required.

Polyvinyl Chloride (PVC) Coated Galvanized Rigid Steel Conduits
1.

PCV-coated, steel conduit and fittings shall be installed where highly corrosive
conditions exist, indoors or outdoors.

2.

The Contractor shall patch any damaged coating according to the manufacturer's
instructions.

Electrical Metallic Tubing
1.

P.

Q.

Flexible Metal Conduit
1.

Flexible conduit inserts not greater than 30 inches in length, shall be installed in all
conduit runs, which are supported by both building steel and by structures subject to
vibration or thermal expansion. This shall include locations where conduit supported
by building steel enters or becomes supported by isolated structures on separate
foundations.

2.

Flexible conduit shall be installed in conduit runs, which cross expansion joints.

3.

Special areas, such as plant office control rooms in which external noise is to be
minimized, shall have flexible conduit in conduit runs where the runs cross from the
main building framing to the control room or office framing.

4.

Flexible conduit shall be installed adjacent to all equipment and devices, which move
in relation to the supply conduit due to vibration, normal operation of the mechanism,
or thermal expansion.

5.

Conduit shall be connected to pressure switches, thermocouples, solenoids, and
similar devices with flexible conduit. Flexible conduit shall be installed adjacent to the
motor terminal housing for motors requiring 4-inch and smaller conduit.

6.

Flexible metal conduit inserts not greater than 6 feet in length shall be installed for
light fixture tap conductors.

Liquid-Tight Flexible Metal Conduit
1.

R.

Electrical metallic tubing shall be installed for all circuits, indoors above concrete
slab, where not subject to conditions outlined for rigid galvanized steel conduits.

Liquid-tight flexible metal conduit shall be used in place of regular flexible conduit for
connections to motors and transformers, in areas exposed to weather, moisture or
oil, and under raised floors.

Non-Metallic Conduit
1.

Schedule 40 or 80 shall be used for all power, signal feeders and branch circuits, in
earth or enclosed in concrete, unless otherwise noted on the drawings. Conduits
must be buried in earth in accordance with the NEC.

Raceway and Boxes for
Electrical Systems
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S.

T.

U.
3.03.

2.

Type EB. May be used in lieu of Schedule 40 or 80 if encased in concrete.

3.

Type DB. May be used in lieu of Schedule 40 or 80 as direct buried.

Conduit Support
1.

Support raceway using coated steel or malleable iron straps, lay-in adjustable
hangers, clevis hangers, and split hangers.

2.

Fasten conduit supports to building structures and surfaces in accordance with these
specifications.

3.

Do not use wire, ceiling support wires or perforated pipe straps to support conduit.
Remove any temporary installation support wire.

Spacing of Supports
1.

Except where buried in concrete, all conduit runs shall be rigidly supported.

2.

Each conduit shall be supported within 1 foot of junction boxes and fittings.

3.

Support spacing along conduit runs shall be as follows.

Conduit Size

Maximum Distance Between Supports

½ inch through 1-1/4 inch

5 feet

1-1/2 inch and larger

10 feet

Ground and bond raceway and boxes in accordance with these specifications.
CABINET AND BOX INSTALLATION

A.

Install electrical boxes as shown on drawings, and as required for splices, taps, wire pulling,
equipment connections and compliance with regulatory requirements.

B.

Install electrical boxes to maintain headroom and to present neat mechanical appearance.

C.

Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.
In inaccessible ceiling areas, install outlet and junction boxes no more than 6 inches from
ceiling access panel or from removable recessed luminaire.

D.

Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices with
each other.

E.

Use flush mounting outlet boxes in finished areas.
1.

Do not install flush mounting boxes back-to-back in walls.

2.

Provide minimum 6-inch separation.

3.

Provide minimum 24-inch separation in acoustic rated walls.

Specifications
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4.

Secure flush mounting box to interior wall and partition studs.

5.

Accurately position to allow for surface finish thickness.

6.

Use stamped steel bridges to fasten flush mounting outlet box between studs.

7.

Install flush mounting box without damaging wall insulation or reducing its
effectiveness.

8.

Use adjustable steel channel fasteners for hung ceiling outlet box.

F.

Support boxes independently of conduits.

G.

Use code sized gang box where more than one device is mounted together. Do not use
sectional box. Use code sized gang box with plaster ring for single device outlets.

H.

Use cast outlet box in exterior locations where exposed to the weather and wet locations
(interior or exterior).

I.

Large Pull Boxes - Boxes larger than 100 cubic inches in volume or 12 inches in any
dimension.
1.

Interior Dry Locations - Use hinged enclosure.

2.

Other Locations - Use surface mounted box of appropriate location classification.

J.

Coordinate installation of electrical boxes and fittings with cable and raceway installation
work. Provide knockout closures to cap unused knockout holes where blanks have been
removed.

K.

Locate boxes and conduit bodies so as to ensure ready accessibility of electrical wiring.

L.

Avoid using round boxes where conduit must enter box through side of box, which would
result in difficult and insecure connections where fastened with a locknut or bushing on
rounded surface.

M.

Fasten boxes rigidly to substrate or structural surfaces to which they are being mounted, or
solidly embed electrical boxes in concrete or masonry as appropriate.

N.

Cabinets and boxes shall be rigidly mounted.
1.

Mounting on concrete shall be secured by self-drilling anchors.

2.

Mounting on steel shall be by drilled and tapped screw holes, or by special support
channels welded to the steel, or by both.

3.

Cabinets shall be leveled and fastened to the mounting surface with not less than ¼inch air space between the enclosure and mounting surface.

4.

All mounting holes in the enclosure shall be used.

O.

Except as prevented by the location of other work, all junction boxes and outlet boxes shall
be centered on structures.

P.

Conduit openings in boxes shall be made with a hole saw or shall be punched.

Raceway and Boxes for
Electrical Systems
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3.04.
A.
3.05.
A.

3.06.
A.
3.07.

BRACKETS
Bracket supports shall be used where specifically indicated. Other types of hangers
acceptable to the District may also be used.
ANCHORS
Where supports for raceways, boxes, and cabinets are mounted on concrete surfaces, they
shall be fastened with self-drilling tubular expansion shell anchors with externally split
expansion shells, single-cone expanders, and annular break-off grooved chucking cones.
Anchors shall be Phillips "Red Head" or approved equal.
ADJUSTING
Install knockout closures in unused openings in boxes.
CLEANING

A.

Clean interior of boxes to remove dust, debris, and other material.

B.

Clean exposed surfaces and restore finish.
END OF SECTION
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SECTION 26 05 53
IDENTIFICATION FOR ELECTRICAL SYSTEMS
PART 1
1.01.
A.

1.02.

GENERAL
SUMMARY
The extent of the electrical systems and equipment requiring identification is shown on the
drawings, and the extent of identification required is specified herein and in individual
sections of work requiring identification. The types of electrical identification specified in this
section include the following:
1.

Buried cable warnings.

2.

Cable/conductor identification.

3.

Operational instructions and warnings.

4.

Danger signs.

5.

Equipment/system identification signs.

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A.

NFPA 70

B.

APWA ULCC

Uniform Color Code for Buried Utilities.

C.

ANSI Z535.1

Safety Color Code.

1.03.
A.

National Electrical Code (NEC). Latest approved edition.

SYSTEM DESCRIPTION:
Identify all electrical equipment as stated below:
1.

All transformers shall be identified by 1-inch high block letters cut in stencil and
applied with yellow paint on a flat-black background. The transformer number,
primary and secondary voltages, and the kVA shall be shown.

2.

All panelboards, distribution or electrical equipment enclosure shall be identified by
nameplates. The circuit number, voltage, and phase shall be shown.

3.

Identify by the circuit number shown on the drawings all receptacles and lighting
switches by using ¼-inch high white characters on ½-inch wide black stick-on tape
placed on the wall directly above the device if the device is wall mounted. Place the
tape on the device enclosure if the device is not wall mounted.

4.

All motors, starters, disconnect switches, and control devices shall be identified by
circuit number, with ¼-inch high white characters on a ½-inch wide black stick-on
tape.

5.

All branch circuits in outlet boxes shall be identified with circuit number using wraparound labels.

Specifications
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1.04.

6.

All underground raceway or cable shall be marked with buried warning tape along its
entire length.

7.

All exposed raceway longer than 10 feet in length shall be identified.

8.

Furnish all panelboards with a complete 5-inch by 7-inch typewritten directory
mounted in the inner door under a clear plastic cover set in a metal frame.

SUBMITTALS

A.

Catalog data for nameplates, labels, and markers.

B.

Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated
by Product testing agency specified under regulatory requirements. Include instructions for
storage, handling, protection, examination, preparation and installation of Product.

1.05.

REGULATORY REQUIREMENTS

A.

Conform to requirements of NFPA 70 – National Electrical Code.

B.

Furnish products listed and classified by Underwriters' Laboratories, Inc. (UL), Electrical
Testing Laboratories, Inc. (ETL), or other recognized, approved testing and listing agencies
as suitable for the purpose specified and shown.

PART 2
2.01.
A.

PRODUCTS
NAMEPLATES AND LABELS
Nameplates
1.

Engraved three-layer laminated plastic, white letters on black background for normal
power and white letters on red background for emergency power. Communications
and control cabinets shall be labeled with white letters on green background.

2.

Locations

3.

B.

a.

Each electrical distribution and control equipment enclosure.

b.

Communication cabinets.

c.

Motor control centers, including each combination module.

Letter Size
a.

Use 1/8-inch letters for identifying individual equipment and loads.

b.

Use ¼-inch letters for identifying grouped equipment, loads, panelboards,
and transfer switch.

c.

Use ½-inch letters for identifying the main switchboard, motor control
centers, and large distribution switchboards.

Labels

Identification for Electrical Systems
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1.

2.02.

Adhesive tape, with 3/16-inch black letters on clear background. Use only for
identification of individual wall switches and receptacles, control device stations, and
multi-outlet devices.

WIRE MARKERS

A.

Vinyl or cloth tape, split sleeve or tubing-type preprinted wire markers, self-adhesive.

B.

Manufacturers:
1.

Brady

2.

Thomas & Betts

3.

3-M Co.

C.

Locations: Each conductor at panelboard gutters, pull boxes, outlet and junction boxes,
control panels, motor controllers and starters, and each load connection.

D.

Legend

2.03.
A.
2.04.
A.

2.05.
A.

PART 3
3.01.

1.

Power and Lighting Circuits: Branch circuit or feeder number indicated on contract
drawings.

2.

Control Circuits: Control wire number indicated on shop drawings.

3.

Neutral Conductors: Clearly indicate the branch circuit or feeder number the neutral
serves. In multi-wire circuits where the neutral is shared, mark the neutral with the
circuit number of the “A” phase.

FASTENERS
Secure all labels and nameplates with self-tapping stainless steel screws. Use contact type
permanent adhesive where screws cannot or should not penetrate the substrate.
LETTERING AND GRAPHICS
Coordinate names, abbreviations and other designations used in the electrical identification
work, with the corresponding designations shown, specified or scheduled. Provide numbers,
lettering and wording as indicated or, if not otherwise indicated, as recommended by
manufacturers or as required for proper identification and operation/maintenance of the
electrical systems and equipment.
UNDERGROUND WARNING TAPE
Three-inch minimum width, 5 mil thickness, foil bonded polyethylene tape, detectable type,
with suitable continuous warning legend describing buried electrical lines. Tape color shall
conform to APWA uniform color code using ANSI Z535.1 safety colors. Text shall be black, 2inch minimum letters.
EXECUTION
PREPARATION
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A.

Degrease and clean surfaces to receive nameplates and labels.

B.

Coordination: Where identification is to be applied to surfaces that require finish, install
identification after completion of painting.

C.

Regulations: Comply with governing regulations and the requests of governing authorities for
the identification of electrical work.

3.02.

APPLICATION

A.

Install nameplate and label parallel to equipment lines.

B.

Secure nameplate to equipment front using screws, rivets, or adhesive.

C.

Secure nameplate to outside moveable surface of door on panelboard.

D.

Cable/Conductor Identification:

E.

1.

Apply cable/conductor identification on each cable and conductor in each
box/enclosure/cabinet where the wires of more than one circuit or
communication/signal system are present, except where another form of identification
(such as color-coded conductors) is provided.

2.

Match identification with marking system used in panelboards, shop drawings,
contract documents, and similar previously established identification for project
electrical work.

Operational Identification and Warnings
1.

F.

G.

Wherever reasonably required to ensure safe and efficient operation and maintenance of the electrical systems, and electrically connected mechanical systems and
general systems and equipment, including the prevention of misuse of electrical
facilities by unauthorized personnel, install self-adhesive plastic signs or similar
equivalent identification, instruction or warnings on switches, outlets and other
controls, devices and covers of electrical enclosures. Where detailed instructions or
explanations are needed, provide plasticized tags with clearly written messages
adequate for the intended purposes.

Danger Signs
1.

In addition to the installation of danger signs required by governing regulations and
authorities, install appropriate danger signs at the locations indicated and at locations
subsequently identified by the Installer of electrical work as constituting similar
dangers for persons in or about the project.

2.

High Voltage: Install danger signs wherever it is possible, under any circumstances,
for persons to come into contact with electrical power of voltages higher than 120
volts.

3.

Critical Switches/Controls: Install danger signs on switches and similar controls,
regardless of whether concealed or locked up, where untimely or inadvertent
operation (by anyone) could result in significant danger to persons, or damage to or
loss of property.

Equipment/System Identification Signs

Identification for Electrical Systems
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1.

Install an engraved plastic-laminate sign on each major unit of electrical equipment in
the building; including the central or master unit of each electrical system and the
communication/signal systems, unless the unit is specified with its own selfexplanatory identification or signal system.

2.

Except as otherwise indicated or specified, provide single line of text, ½-inch high
lettering on 1-1/2-inch high sign (2-inch high where two lines are required), white
lettering in black field.

3.

Provide text matching terminology and numbering of the contract documents and
shop drawings.

4.

Provide signs for each unit of the following categories of electrical work
a.

Major electrical panel board

b.

Motor control center

c.

Fire alarm control panel and annunciators.

H.

Install signs at locations indicated or, where not otherwise indicated, at location for best
convenience of viewing without interference with operation and maintenance of equipment.
Secure to substrata with fasteners, except use adhesive where fasteners should not or
cannot penetrate the substrata.

I.

Identify underground conduits using underground warning tape. Install one tape per trench at
6 inches below finished grade.
END OF SECTION
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SECTION 26 08 00
COMMISSIONING OF ELECTRICAL SYSTEMS
PART 1
1.01.

GENERAL
WORK INCLUDED

A.

Testing, commissioning and startup of electrical system wiring, equipment and grounding.

B.

In general inspection, testing and startup is described in the relevant sections of the
specifications.

C.

Field tests of low voltage conductors and cables are described in Section 26 05 19.

D.

Field tests of grounding and bonding for electrical systems are described in Section 26 05 26.

1.02.

QUALITY ASSURANCE

A.

Use adequate numbers of skilled workmen trained and experienced in necessary trades and
crafts and completely familiar with specified requirements and methods for proper
performance of Work of this section.

B.

Testing of installed equipment shall result in acceptable test results. Equipment for which
acceptable test data has not been submitted, or has been submitted but rejected, shall be
deemed as not meeting Contract Requirements.

C.

Repair or replace items not passing tests.

1.03.

REFERENCES

A.

NETA ATS 1995 Acceptance Testing Specifications for Electric Power Distribution Equipment
and Systems

B.

NFPA 70 National Electric Code (NEC)

1.04.
A.

SUBMITTALS
Furnish the following submittals.
SUBMITTAL
DESCRIPTION
Pre-Test Submittals
Submit at least 7 days before testing

Post-Test Submittals

Specifications

Submit equipment testing schedule
Equipment Manufacturer’s instructions for testing
manufactured products
Submit test data forms
Submit summary of testing for Work including date and time of
all tests
Submit description of equipment tested
Submit description of tests and test procedures
Submit test results
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SUBMITTAL

PART 2
2.01.

DESCRIPTION
Submit conclusions and recommendations
Submit completed test forms in appendix, including witness’s
signatures.
Submit list of test equipment in appendix including calibration
documents
Submit tabulated data for each piece of equipment tested,
including circuit number, equipment or motor name and tag
number (where applicable), nameplate full-ampere rating,
motor service factor, motor ambient temperature rating,
overload relay rating, measured full load current, and
measured discharge pressures (where applicable)
Note or indicate wiring deviations from Contract Documents on
Project Record Documents.

PRODUCTS
TESTING PERSONNEL

A.

Conduct all testing under supervision of managing or supervising representatives.

B.

Testing technicians shall be trained and experienced in type of testing to be performed.

C.

Testing firm shall use comprehensive report forms to document engineering appraisal and
test results on all equipment and products tested. Upon testing completion, managing or
supervising engineering representative shall sign forms prior to inclusion in final report.

D.

Obtain written acceptance from Engineer of testing firm prior to beginning testing. Testing
service or personnel may be accepted or rejected based on, but not limited to testing
equipment intended to be used, qualifications of firm, completeness of testing forms, and
experience and reputation of personnel.

PART 3
3.01.

EXECUTION
PREPARATION

A.

Notify Engineer at least 3 days before tests to allow Engineer to witness testing.

B.

Examine areas and conditions under which work of this section will be performed. Correct
conditions detrimental to timely and proper completion of Work.

3.02.
A.

TESTING
The following testing standards shall be followed:
1. NETA (National Electrical Testing Association) standards
2. Manufacturer’s installation and warranty requirements
3. Applicable OSHA and Cal OSHA regulations
4. NFPA 70 National Electric Code (NEC)
5. Other applicable ANSI, ASTM, and NEMA standards.
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B.

Refer variances between above documents and Contract Documents to Engineer.

C.

Perform tests to assure electrical equipment will safely operate within industry and
Manufacturer’s published tolerances and warranty requirements.

D.

Record test result data to be used as baseline for future tests.

E.

Report any items failing to pass tests promptly to Engineer.

F.

Coordinate work to expedite project schedule.

3.03.

FIELD QUALITY CONTROL

A.

Field testing shall include the following, in addition to any other requirements specified in
other sections of the specification:
ITEM
TEST FOR
TEST STANDARD
FREQUENCY
FIRST
RETESTS
(ASTM OR OTHER TEST
TEST
PAID FOR
STANDARD)
PAID FOR
BY
BY
Electrical
Installation
Verify Work is free from
1 inspection
Contractor Contractor
Work
Examination
improper grounds, short
circuits and overloads.
Verify correctness of
Contractor Contractor
wiring by visual
comparison of conductor
connections with
connection diagrams.
Make individual circuit
Contractor Contractor
continuity checks using
electrical circuit testers.
3-Point Fall-of- Use accepted test
1 test each
Contractor Contractor
Potential
equipment and test per
ground
Ground Test
Manufacturer’s
instructions
Circuit
Insulation resistance
1 test each
Contractor Contractor
Insulation
between conductors and
circuit before
Resistance
between each conductor
energizing
and ground shall be at
least 25 megohms.
Project
Test the following
1 test each
Contractor Contractor
Equipment
electrical equipment items
piece of project
Testing
 MCC.
electrical
 Molded Case Circuit
equipment,
Breakers.
including 600
 Motors.
volt electrical
 VFDs
distribution
 Generators
equipment,
 Transfer Switches
motor control
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 Grounding Electrode
Systems and Equipment
Grounding System
 3-Phase Power
Transformers.
Motor Operating  Perform routine
Test –
insulation resistance,
Insulation
continuity and rotation
Resistance,
tests for all distribution
Continuity,
and utilization
Rotation
equipment including all
motors ½ hp and larger
before and in addition to
tests performed by test
laboratory. Perform all
testing in presence of
Engineer.
Motor Operating Record current in each
Test - Current
phase of each motor ½-hp
and larger and include in
O&M manual. Repair or
replace motor or motordriven equipment if
current exceeds motor
nameplate FLC value.
Power Company When installation is
Voltage Test
complete and facility is in
operation, check voltage
at point of termination of
Electric Utility supply to
project. Check voltage
amplitude and balance
between phases for
loaded and unloaded
conditions. If unbalance
as defined by NEMA
exceeds 1%, or if voltage
varies throughout day and
from loaded to unloaded
conditions by more than
+5% nominal, make
written request to
Electrical Utility to either
correct condition or
provide written statement
voltage variations and/or
Commissioning of Electrical Systems
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centers, and
grounding

Each phase of
each motor

Contractor

Contractor

Contractor

Contractor

Contractor

Contractor
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Field
Performance

unbalance are within their
normal standards.
Demonstrate compliance
to Contract Documents
and Manufacturers’
printed Literature

1 test

Contractor

Contractor

END OF SECTION 26 08 00
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SECTION 26 24 16
PANELBOARDS
PART 1
1.01.
A.
1.02.

GENERAL
SUMMARY
Section Includes lighting and appliance branch-circuit panelboards
REFERENCES

A.

Product Data: For each type of panelboard, switching and overcurrent protective device,
transient voltage suppression device, accessory, and component indicated. Include
dimensions and manufacturers' technical data on features, performance, electrical
characteristics, ratings, and finishes.

B.

Shop Drawings: For each panelboard and related equipment.

1.03.
A.

1.04.

1.

Include dimensioned plans, elevations, sections, and details. Show tabulations of
installed devices, equipment features, and ratings.

2.

Detail enclosure types and details for types other than NEMA 250, Type 1.

3.

Detail bus configuration, current, and voltage ratings.

4.

Short-circuit current rating of panelboards and overcurrent protective devices.

5.

Include evidence of NRTL listing for series rating of installed devices.

6.

Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

CLOSEOUT SUBMITTALS
Operation and Maintenance Data: For panelboards and components to include in
emergency, operation, and maintenance manuals. Include the following:
1.

Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

2.

Time-current curves, including selectable ranges for each type of overcurrent
protective device that allows adjustments.

3.

Project Record Documents: Record actual locations of panelboards and record actual
circuiting arrangements

4.

Operation and Maintenance Data: Submit spare parts listing, source and current
prices of replacement parts and supplies, and recommended maintenance
procedures and intervals.

MAINTENANCE MATERIAL SUBMITTALS
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A.

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.
1.

1.05.

Keys: Two spares for each type of panelboard cabinet lock.

QUALITY ASSURANCE

A.

Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

B.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.

C.

Comply with NEMA PB 1.

D.

Comply with NFPA 70.

1.06.
A.

PROJECT CONDITIONS
Environmental Limitations:
1.

1.07.
A.

PART 2
2.01.
A.

Do not deliver or install panelboards until spaces are enclosed and weathertight, wet
work in spaces is complete and dry, work above panelboards is complete, and
temporary HVAC system is operating and maintaining ambient temperature and
humidity conditions at occupancy levels during the remainder of the construction
period.

COORDINATION
Coordinate layout and installation of panelboards and components with other construction
that penetrates walls or is supported by them, including electrical and other types of
equipment, raceways, piping, encumbrances to workspace clearance requirements, and
adjacent surfaces. Maintain required workspace clearances and required clearances for
equipment access doors and panels.
PRODUCTS
GENERAL REQUIREMENTS FOR PANELBOARDS
Enclosures: Surface-mounted cabinets.
1.

Rated for environmental conditions at installed location.
a.

Indoor Dry and Clean Locations: NEMA 250, Type 1.

b.

Outdoor: NEMA 4X, Stainless Steel

2.

Front: Secured to box with concealed trim clamps. For surface-mounted fronts,
match box dimensions; for flush-mounted fronts, overlap box.

3.

Finishes:

Panelboards
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4.
B.

C.

a.

Panels and Trim: Steel, factory finished immediately after cleaning and
pretreating with manufacturer's standard two-coat, baked-on finish consisting
of prime coat and thermosetting topcoat.

b.

Back Boxes: Same finish as panels and trim.

Directory Card: Inside panelboard door, mounted in transparent card holder.

Phase, Neutral, and Ground Buses:
1.

Material: Hard-drawn copper, 98 percent conductivity.

2.

Equipment Ground Bus: Adequate for feeder and branch-circuit equipment
grounding conductors; bonded to box.

Conductor Connectors: Suitable for use with conductor material and sizes.
1.

Material: Hard-drawn copper, 98 percent conductivity.

2.

Main and Neutral Lugs: Compression type.

3.

Ground Lugs and Bus-Configured Terminators: Compression type.

D.

Future Devices: Mounting brackets, bus connections, filler plates, and necessary
appurtenances required for future installation of devices.

E.

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit
current available at terminals.

2.02.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A.

Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

B.

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without
disturbing adjacent units.

C.

Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

2.03.
A.

PART 3

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to
meet available fault currents.
1.

Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits.

2.

Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
a.

Standard frame sizes, trip ratings, and number of poles.

b.

Lugs: Compression style, suitable for number, size, trip ratings, and
conductor materials.

EXECUTION
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3.01.

EXAMINATION

A.

Examine panelboards before installation. Reject panelboards that are damaged or rusted or
have been subjected to water saturation.

B.

Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

C.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.02.

INSTALLATION

A.

Install panelboards and accessories according to NEMA PB 1.1.

B.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from panelboards.

C.

Mount panelboard cabinet plumb and rigid without distortion of box.

D.

Install overcurrent protective devices and controllers not already factory installed.

E.

Install filler plates in unused spaces.

F.

Comply with NECA 1.

3.03.

IDENTIFICATION

A.

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with these specifications

B.

Panelboard Nameplates: Label each panelboard with a nameplate complying with
requirements for identification in these specifications.

3.04.
A.

ADJUSTING
Adjust moving parts and operable component to function smoothly, and lubricate as
recommended by manufacturer.

END OF SECTION
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SECTION 26 27 26
WIRING DEVICES
PART 1
1.01.
A.

1.02.

GENERAL
SECTION INCLUDES
Wiring devices are defined as single discrete units of electrical distribution systems that are
intended to carry but not utilize electric energy. The types of general purpose wiring devices
required for the project include, but are not limited to the following line voltage devices:
1.

Connectors

2.

Plugs

3.

Receptacles

4.

Switches

5.

Wall plates

REFERENCE SPECIFICATIONS, CODES AND STANDARDS

A.

IEC 529 - Degrees of Protection provided by Enclosures.

B.

NEMA WD 1 - General Purpose Wiring Devices

C.

NEMA WD 6 - Wiring Device Configurations.

1.03.
A.

CONTRACTOR SUBMITTALS
Product Data:
1.

1.04.
A.

PART 2
2.01.
A.
2.02.
A.

Catalog cut of each device showing Manufacturer name, catalog number, voltage
and current rating and dimensions.

REGULATORY REQUIREMENTS
Furnish products listed and classified by UL, ETL, or other recognized, acceptable testing
and listing agencies as suitable for the purpose specified and shown.
PRODUCTS
GENERAL
Provide factory fabricated wiring devices in the type, color, electrical rating for service
indicated, and/or as shown on the drawings.
MANUFACTURERS
Provide products produced by one of the following for each type of wiring device:
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2.03.
A.

2.04.
A.

2.05.

1.

Appleton

2.

Cooper / Arrow-Hart, Inc.

3.

Cooper / Crouse-Hinds Co.

4.

Hubbell Wiring Device Division

5.

Legrand / Pass & Seymour

6.

Legrand Wiremold (multi-outlet assemblies)

7.

Or Approved Equal

WALL SWITCHES
Provide specification grade, quiet type, flush, 1-pole, 2-pole, three and four-way toggle
switches, 20 ampere, 120/277-volts AC, with mounting yoke insulated from mechanism
equipped with plaster ears and side wired screw terminals, white plastic body with Decora
rocker style action.
1.

Device Number: #5621-2W, #5622-2W, #5623-2W, #5624-2W

2.

Manufacturers: Leviton (or equal by Hubbell, Pass & Seymour, Cooper)

RECEPTACLES
Provide specification grade, grounding type, heavy-duty, Decora receptacles with white
plastic body, green hexagonal equipment ground screw terminal and grounding poles
internally connected to mounting yoke; metal plaster ears; side wiring as follows:
1.

Duplex Receptacle: Two pole, 3 wire, 20-ampere, 125-volt duplex receptacle, NEMA
configuration 5-20R unless otherwise indicated. Leviton #5362-W (or equal by
Hubbell, Pass & Seymour, Cooper).

2.

GFCI Receptacle: Two pole, 3 wire, 20-ampere, 125-volt duplex receptacle with
integral ground fault circuit interrupter to meet regulatory requirements. Leviton
#T7899-W (or equal by Hubbell, Pass & Seymour, Cooper)

3.

Special Purpose: Two pole, 3 wire, 20-ampere, 125-volt single receptacle, twist-lock,
NEMA configuration L5-20R as indicated.

4.

Special Purpose Receptacle: Type as required meeting the requirements of this
Section and the equipment shown on the drawings and elsewhere specified.

PLUGS AND CONNECTORS

A.

Comply with NEMA Standards Publication No. WD-1. Provide 20 ampere, 125-volts, bakelite
body connectors, 3-wire grounding, parallel blades, double wipe contact, with cord clamp.

B.

Matching Insulgrip, corrosion resistant nylon plugs, IP20, shall be provided for each twist-lock
type receptacles unless indicated otherwise.

C.

Manufacturers: Hubbell, Pass & Seymour, Bryant, or Approved Equal.

Wiring Devices
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2.06.

WALL PLATES

A.

Decorative Cover Plate: High impact, smooth nylon and smooth satin in finished areas. Color
of nylon cover plate shall be ivory unless noted otherwise. Stainless steel cover plate in
unfinished areas or where device is embedded in concrete.

B.

For areas where two separate power sources are provided, each power source receptacle
shall have a different color cover plate such as black, gray, or brown. Emergency power
source receptacles shall have a red cover plate.

C.

Weatherproof Cover Plate: Gasketed cast metal with hinged gasketed device cover. Cover
for duplex devices shall be designed such that each device is independently covered.

2.07.
A.

PART 3
3.01.

HAZARDOUS RATED AREAS
Switches, receptacles and other devices installed in hazardous areas shall be explosionproof type in accordance with NFPA 70 and as shown on drawings.
EXECUTION
EXAMINATION

A.

Verify outlet boxes are installed at proper height.

B.

Verify wall openings are neatly cut and will be completely covered by wall plates.

C.

Verify branch circuit wiring installation is completed, tested, and ready for connection to
wiring devices.

D.

Inspect each item of materials or equipment immediately prior to installation, and reject
damaged and defective items.

3.02.

PREPARATION

A.

Provide extension rings to bring outlet boxes flush with finished surface, if necessary.

B.

Clean debris from all boxes.

3.03.

INSTALLATION

A.

Install wiring devices where indicated, in accordance with the manufacturer's written
instructions, the applicable requirements of the NEC and the NECA "Standard of Installation",
and in accordance with recognized industry practices to ensure that products serve the
intended function.

B.

Comply with the manufacturer's applicable instructions and recommendations for installation,
to whatever extent these are more explicit or more stringent than applicable requirements
indicated in the contract documents.
1.

Install devices plumb and level. Install switches with OFF position down

2.

Install vertically oriented grounded receptacles with grounding pole on top

3.

Connect wiring device grounding terminal to equipment grounding conductor.
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3.04.
A.
3.05.

4.

Connect isolated ground (IG) receptacle equipment (yoke) grounding terminal only at
metallic box with bonding jumper

5.

Install decorative plates on switch, receptacle, and blank outlets in finished areas

6.

Install galvanized steel plates on outlet boxes and junction boxes in unfinished areas,
above accessible ceilings, and on surface mounted outlets in utility areas. (Does not
include multi-outlet assemblies, other similar locations.).

7.

Identify wiring devices per these specifications.

INTERFACE WITH OTHER PRODUCTS
Coordinate locations of outlet boxes to obtain mounting heights compliant with ADA. See
drawings for specific mounting heights
FIELD QUALITY CONTROL

A.

Inspect each wiring device for defects.

B.

Operate each wall switch with circuit energized and verify proper operation.

C.

Verify that each receptacle device is energized.

D.

Test each receptacle device for proper polarity.

E.

Test each GFCI receptacle device for proper operation.

F.

Verify that each telephone and data jack is properly connected and circuit is operational.

3.06.
A.

ADJUSTING
Adjust devices and wall plates to be flush, plumb and level.
END OF SECTION
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SECTION 26 28 19
DISCONNECT SWITCHES
PART 1 GENERAL
1.1

SECTION INCLUDES
A.

1.2

1.3

REFERENCES
A.

National Electrical Manufacturers Association:
1. NEMA FU 1 - Low Voltage Cartridge Fuses.
2. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment Switches (600 Volts
Maximum).

B.

International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems.

SUBMITTALS
A.

1.4

Product Data: Submit switch ratings and enclosure dimensions.

CLOSEOUT SUBMITTALS
A.

1.5

Section includes fusible and non-fusible switches.

Project Record Documents: Record actual locations of enclosed switches and ratings of
installed fuses.

QUALIFICATIONS
A.

Manufacturer: Company specializing in manufacturing products specified in this section with
minimum three years documented experience.

PART 2 PRODUCTS
2.1

FUSIBLE SWITCH ASSEMBLIES
A.

Manufacturer: Square D Company, or approved equal.

B.

Fusible Switch Assemblies: Horsepower rated, heavy-duty type; quick-make, quick-break,
load interrupter enclosed knife switch with externally operable handle interlocked to prevent
opening front cover with switch in ON position. Handle lockable in OFF position.
1. Fuse Clips: Designed to accommodate Class R fuses only and reject all others.

C.

Non-fusible Switch Assemblies: Horsepower rated, heavy-duty type; quick-make, quick-break,
load interrupter enclosed knife switch with externally operable handle interlocked to prevent
opening front cover with switch in ON position. Handle lockable in OFF position.

D.

Product Description: NEMA KS 1, Type HD with externally operable handle interlocked to
prevent opening front cover with switch in ON position, enclosed load interrupter knife switch.
Handle lockable in OFF position.
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2.2

2.3

2.4

E.

Fuse clips: Designed to accommodate NEMA FU 1, Class J fuses.

F.

Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from steel finished with
manufacturer's standard gray enamel.
1. Interior Dry Locations: Type 1.
2. Exterior Locations: Type 3R.

G.

Service Entrance: Switches identified for use as service equipment are to be labeled for this
application. Furnish solid neutral assembly and equipment ground bar.

H.

Furnish switches with entirely copper current carrying parts.

NON-FUSIBLE SWITCH ASSEMBLIES
A.

Manufacturer: Square D Company, or approved equal.

B.

Non-fusible Switch Assemblies: Horsepower rated, heavy-duty type; quick-make, quick-break,
load interrupter enclosed knife switch with externally operable handle interlocked to prevent
opening front cover with switch in ON position. Handle lockable in OFF position.

C.

Product Description: NEMA KS 1, Type HD with externally operable handle interlocked to
prevent opening front cover with switch in ON position enclosed load interrupter knife switch.
Handle lockable in OFF position.

D.

Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from [steel finished with
manufacturer's standard gray enamel.
1. Interior Dry Locations: Type 1.
2. Exterior Locations: Type 3R.

E.

Service Entrance: Switches identified for use as service equipment are to be labeled for this
application. Furnish solid neutral assembly and equipment ground bar.

F.

Furnish switches with entirely copper current carrying parts.

FUSES
A.

Manufacturers:
1. Bussmann.
2. Gould Shawmut.
3. Littelfuse.

B.

Fuses 600 Amperes and Less: UL 198E, Class RK5, sized as indicated on Drawings.

C.

Interrupting Rating: 200,000 RMS amperes.

SWITCH RATINGS
A.

Switch Rating: Horsepower rated for AC or DC as indicated on Drawings.

B.

Short Circuit Current Rating: UL listed for 10,000 rms symmetrical amperes when used with or
protected by Class H or K fuses (30-600 ampere) 200,000 rms symmetrical amperes when
used with or protected by Class R or Class J fuses (30-600 ampere switches employing
appropriate fuse rejection schemes). 200,000 rms symmetrical amperes when used with or
protected by Class L fuses (800-1200 ampere).

Disconnect Switches

26 28 19-2

Specifications

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

PART 3 EXECUTION
3.1

3.2

3.3

EXISTING WORK
A.

Disconnect and remove abandoned enclosed switches.

B.

Maintain access to existing enclosed switches and other installations remaining active and
requiring access. Modify installation or provide access panel.

C.

Clean and repair existing enclosed switches to remain or to be reinstalled.

INSTALLATION
A.

Install enclosed switches plumb.

B.

Height: 4 feet (1500 mm) to operating handle.

C.

Install fuses for fusible disconnect switches.

D.

Install engraved plastic nameplates

E.

Apply adhesive tag on inside door of each fused switch indicating NEMA fuse class and size
installed.

FIELD QUALITY CONTROL
A.

Inspect and test in accordance with NETA ATS, except Section 4.

B.

Perform inspections and tests listed in NETA ATS, Section 7.5.
END OF SECTION
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SECTION 26 32 13
ENGINE GENERATORS
PART 1 GENERAL
1.1

1.2

SUMMARY
A.

Section includes equipment and services necessary for the design, manufacture, factory
testing, installation, and site testing of a complete and operable on-site emergency generator
unit including radiator, exhaust silencer, double-contained fuel piping, sub-base fuel tank,
leak-detection system, control panel, battery and charger enclosed in an outdoor
weatherproof, sound attenuated (70dB), rodent resistant enclosure with a marine-grade finish.

B.

Accessory Power Circuits:
1. Provide (2) 20-amp, 120-volt power circuits for generator accessory power (onboard
controls, battery charger, and jacket heater).
2. A single 30-amp, 240-volt, single phase circuit is an acceptable alternate if the supplied
generator contains an internal distribution panel prewired to receive a 240-volt source.

C.

Load Bank:
1. Provide Radiator mounted load bank with automatic controls as noted below.

D.

Local Code Requirements:
1. Provide fuel tank emergency and normal vent piping to meet local code requirements,
including extension to 12’ above grade where required by the AHJ.

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
A.

The standards referenced herein, except as modified in the Contract Documents, shall have
full force and effect as though included in these Specifications. These standards are not
furnished to by the Engineer since manufacturers and trades involved are assumed to be
familiar with these requirements. The Contractor and/or Installer shall obtain copies of
reference standards direct from publication sources as needed for proper performance and
completion of the work. General codes, such as the National and State Electric Codes,
Building Codes, and Fire Codes are to be followed without specific reference in these
specifications.
1. IEC 8528
Control Systems for Generator Sets - Part 4.
2. IEC
Standards 801.2, 801.3, and 801.5 for susceptibility, conducted, and radiated
electromagnetic emissions.
3. IEEE 446
Recommended Practice for Emergency and Standby Power Systems for
Commercial and Industrial Applications
4. IEEE 587
Voltage surge resistance.
5. NEMA AB 1
Molded Case Circuit Breakers.
6. NEMA ICS 10 AC Generator sets, Industrial Control and Systems: AC Transfer Switch
Equipment.
7. NEMA MG 1
Motors and Generators.
8. NEMA 250
Enclosures for Electrical Equipment (1,000 Volts Maximum.)
9. NETA ATS
Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems.
10. NFPA 30
Flammable and Combustible Liquids Code.
11. NFPA70
National Electrical Code, 2005 Edition (2007 California Electrical Code).
12. NFPA 110
Emergency and Standby Power Systems.
13. CFC
California Fire Code, 2010 Edition
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14.
15.
16.
17.
1.3

1.4

SFFC San Francisco Fire Code, 2010 Edition
UL 142 Standard for Steel Aboveground Tanks for Flammable and Combustible Liquids.
UL508 Standard for Industrial Control Equipment
UL 2200
Standards for Stationary Engine Generator Assemblies

SUBMITTALS
A.

Shop Drawings:
1. Electrical characteristics and connection requirements.
2. Plan and elevation views of unit including overall dimensions.
3. Electrical and Fuel Oil piping interconnection point with dimensions.
4. Fuel consumption rate curves at various loads.
5. Ventilation and combustion air requirements.
6. Electrical schematic and interconnection diagrams.
7. Sub-base fuel tank details and dimensions.
8. Overall unit dimensions and seismic anchoring points with dimensions.
9. Enclosure sound rating.
10. Emissions report.

B.

Product Data:
1. Submit data showing dimensions, weights, ratings, interconnection points, and internal
wiring diagrams for engine-, generator, control panel, battery, battery rack, battery
charger, exhaust silencer, vibration isolators, sub-base fuel tank, and radiator.
2. Submit two (2) sets of product data, certification, test reports and other necessary
information, for engine-generator unit and sub-base fuel tank, to the local city Fire
Marshall for approval and permit. Contractor and/or Installer shall be responsible for
obtaining fire marshal approval for the sub-base fuel tank assembly.
3. Submit calculations and enclosure pad-mount anchoring method (anchor bolt size,
embedment and assembly details) to meet 2007 California Building Code seismic
requirements, site class D.

C.

Certification and Test Reports:
1. Provide Certification for the Protected Sub-Base fuel tank.
2. Provide results of manufacturer's certification of performance testing. Certification and
Test Reports (Includes inspections, findings, and recommendations).
3. Certification that the Engine-Generator unit is designed to meet emission limits and
operate correctly for the application.

NCUAQMD PERMITTING
A.

Complete and Submit the North Coast Unified Air Quality Management District (NCUAQMD)
“Permit Application” according to Regulation 1 provisions. Pay application fees (standard
response, or expedited review as necessary), complete forms, and provide applicable
drawings and equipment cutsheets. Obtain Permit to construct prior to ordering generator.
Obtain permit to operate prior to final acceptance by Owner.

B.

Complete and submit the NCUAQND Rule 102 forms “Authority to construct”, General
Supplemental Information”, “Supplemental Information Internal Combustion Engines” prior to
ordering unit.

C.

Complete and submit the NCUAQND Rule 102 forms required to obtain the “Permit to
Operate” prior to initial checkout and testing of the generator unit.
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1.5

1.6

1.7

CLOSEOUT SUBMITTALS
A.

Project Record Documents: Shop Drawings and Product Data as described under Submittals.

B.

Operation and Maintenance Manuals (3 complete sets):
1. Instructions and service manuals for normal operation, routine maintenance, oil sampling
and analysis for engine wear and engine- maintenance procedures.
2. Manufacturer's standard manuals for EG Unit.
3. "As Built" elementary and schematic drawings; wiring diagrams; and panel drawings, in
conformance with construction record.
4. Troubleshooting procedures, with a cross-reference between symptoms and corrective
recommendations.
5. Connection data to permit removal and installation of recommended smallest fieldreplaceable parts.
6. Information on testing of electronic circuit boards and an explanation of the EG unit
diagnostics.
7. List special tools, maintenance materials, and replacement parts. Include complete
information for tightening of all electrical connections secured with bolts or studs.

QUALIFICATIONS
A.

Manufacturer: Company specialized in manufacturing the products specified in this section
with recent minimum five (5) years experience and with service facilities within 50 miles of
project site.

B.

Supplier: Authorized distributor of specified manufacturer with recent minimum five (5) years
experience.

C.

Prepare anchor bolt calculations under direct supervision of a professional civil or structural
engineer experienced in the design of this work and licensed in the State of California.

WARRANTY
A.

1.8

1.9

Furnish two (2) year manufacturer's warranty from date of substantial completion for defective
parts and labor.

MAINTENANCE MATERIALS
A.

Furnish one (1) set of tools required for preventive maintenance of engine-generator system.
Package tools in adequately sized metal toolbox.

B.

Furnish two (2) of each: fuel, oil and air filter elements.

DELIVERY, STORAGE, AND HANDLING
A.

Deliver mounted on shipping skids.

B.

Store in a clean, dry space. Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic. Provide
space heaters if required, to prevent condensation and keep the equipment dry.

1.10 FIELD MEASUREMENTS
A.

Verify field measurements prior to fabrication
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PART 2 PRODUCTS
2.1

2.2

ENGINE
A.

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Cummins Power Generation
2. Caterpillar; Engine Div.
3. Kohler Co; Generator Division with Detroit Diesel Engine.
4. Generac Power Systems.

B.

EPA emissions compliant

C.

Product Description: Diesel, 4-cycle, radiator- and fan-cooled, compression- ignition internal
combustion engine.

D.

Fuel System: Ultra Low Sulfur Diesel (ULSD) or Biodiesel (maximum B5, or 5% alternate oil
content).

E.

Engine speed: 1,800 rpm.

F.

Safety Devices: Engine shutdown on high water temperature, high oil temperature, low oil
pressure, over speed, and engine over crank. Limits as selected by manufacturer.

G.

Engine Starting: DC starting system with positive engagement, voltage of starter motors in
accordance with manufacturer's instructions. Furnish remote starting control circuit with
MANUAL-OFF-REMOTE selector switch or pushbuttons on engine-generator control panel.

H.

Radiator: Radiator using glycol coolant, with blower type fan, sized to maintain safe engine
temperature in ambient temperature of 105 degrees F (40 degrees C). Radiator airflow
restriction 0.5 inches of water (1.25 Pa) maximum.

I.

Mounting: Heavy-duty steel base to maintain alignment between components. The base shall
incorporate a battery tray with hold-down clamps within the rails. Furnish unit with suitable
spring-type vibration isolators. Provide mounting bolts sized for 2007 California Building Code
seismic requirements, site class D.

GENERATOR
A.

Product Description: NEMA MG1, single or three-phase to match site system, re-connectable,
brushless synchronous generator with brushless exciter.

B.

Rating:
1. See Drawings for applicable ratings and voltages at each building.

C.

Insulation Class: H.

D.

Temperature Rise: 125 degrees C standby.

E.

The generator shall be rated for delivering output KVA at rated frequency and power factor, at
any voltage not more than 5% above or below rated voltage.

F.

A permanent magnet generator (PMG) shall be included to provide a reliable source of
excitation power for optimum motor starting and short circuit performance. The PMG and
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controls shall be capable of sustaining and regulating current supplied to the single phase or
three-phase fault at approximately 300% of rated current for not more than 10 seconds.

2.3

G.

The generator set shall meet all requirements for NFPA 110 Level 1 systems. Level 1
prototype tests required by this standard shall have been performed on a complete and
functional unit; component level type tests will not substitute for this requirement.

H.

The engine generator unit shall be listed to meet UL 2200 or submit to an independent third
party certification process to verify compliance as installed.

VOLTAGE REGULATION
A.

2.4

GOVERNOR
A.

2.5

Furnish generator-mounted volts per hertz exciter-regulator to match engine and generator
characteristics, with voltage regulation plus or minus 1 percent from no load to full load.
Furnish manual controls to adjust voltage droop, voltage level (plus or minus 5 percent) and
voltage gain.

Product Description: Electronic Isochronous governor to maintain engine speed within 0.5
percent, steady state, and 5 percent, no load to full load, with recovery to steady state within 2
seconds following sudden load changes. Equip governor with means for manual operation and
adjustment.

ENGINE GENERATOR SET CONTROL
A.

Product Description: Microprocessor-based digital control system, designed to provide
governing, voltage regulation, metering, protective relaying, automatic starting, monitoring,
and control functions for the generator unit.

B.

Control System shall be designed to allow local monitoring and control of the generator unit
and remote monitoring and control as described in these specifications.

C.

Control system shall be mounted on the generator unit. The control shall be vibration isolated
and prototype tested to verify the durability of all components in the system under the vibration
condition encountered. The controls shall be UL508 labeled, CSA282-M1989 certified, and
meet IEC8528 part 4. The control, including all control, monitoring and protective functions,
shall meet or exceed the requirements of Mil-Std 461C part 9, and IEC Std. 801.2, 801.3 and
801.5 for susceptibility, conducted, and radiated electromagnetic emissions. The entire control
shall be tested and meet the requirements of IEEE 587 for voltage surge resistance.
Manufacturers utilizing components that have not been tested as a system, as installed, (as
demonstrated by a statement of performance on standard published literature) shall conduct
RFI/EMI testing on the equipment in the manufacturer's facility prior to shipping the equipment
to the project job site. Voltage surge testing shall be performed on an identical prototype unit.

D.

Control voltage shall be 12 or 24 volts DC. Control system shall withstand DC surge voltage
produced by the battery-charging alternator operating at full load when the battery bank is
disconnected. Generator set governing, voltage regulation, protection, and control equipment
shall be capable of proper operation within the typical battery voltage levels.

E.

All switches, lamps and meters shall be oil-tight and dust-tight, and the enclosure door shall
be gasketed.

F.

All switches shall be provided with fully illuminated backlit labels, and all metering shall be
individually lighted to allow for easy reading of functions in a completely dark room.
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G.

All adjustments to the control system shall be made from the front of the generator set control
panel, with the aid of a digital readout display integral to the equipment. No rotary pots shall
be acceptable for any function of the control system provided for the generator set.

H.

Control equipment shall contain a system of diagnostic LEDs to assist in analyzing proper
system function.

I.

The entire generator set control system as supplied shall be capable of being directly
monitored and controlled by a personal computer connected to the control for monitoring,
diagnosis, service, and adjustment of the system via an RS232 port on the control.

J.

The generator set mounted control shall include the following features and functions:
1. Three- (3) position selector switch or independent pushbuttons labeled RUN/OFF/AUTO.
In the RUN position the generator shall automatically start, and accelerate to rated speed
and voltage. In the OFF position the generator shall immediately stop, bypassing all time
delays. In the AUTO position the generator set shall be ready to accept a signal from a
remote device to start and accelerate to rated speed and voltage.
2. Red "mushroom-head" push-button EMERGENCY STOP switch. Depressing the
emergency stop switch shall cause the generator set to immediately shut down and be
locked out from automatic restarting. Reset of the control shall require reset of the
emergency stop switch and the control system.
3. Pushbutton RESET switch. The RESET switch shall be used to clear a fault and allow
restarting the generator set after it has shut down for any fault condition.
4. Push-button PANEL LAMP switch. Depressing the panel lamp switch shall cause the
entire panel to be lighted with DC control power. The panel lamps shall automatically be
switched off several minutes after the switch is depressed or after the switch is
depressed a second time. Lamps shall be LED type.
5. Push-button LAMP TEST switch. Depressing the lamp test switch shall cause all the
alarm and status lamps on the panel to be lighted, and cause the digital display panel to
sequentially display all the alarm and status messages in the control system.

K.

Emergency Generator Control Panel shall be NEMA 250, Type 1 generator-mounted control
panel enclosure with engine and generator controls and indicators. Furnish provision for
padlock and the following equipment features:
1. Frequency Meter: 45-65 Hz range, digital display preferred (or 3.5-inch dial).
2. AC Output Voltmeter: digital display preferred (or 3.5-inch dial), 2 percent accuracy, with
phase selector switch.
3. AC Output Ammeter: digital display preferred (or 3.5-inch dial), 2 percent accuracy, with
phase selector switch.
4. Output voltage adjustment.
5. Push-to-test indicator lamps, one each for low oil pressure, high water temperature, over
speed, and over crank.
6. Engine Start/Stop selector switch or pushbuttons.
7. Engine running time meter.
8. Oil pressure gauge.
9. Water temperature gauge.
10. Auxiliary Relay: Three Pole Double Throw (3-PDT) operates when engine runs with
contact terminals pre-wired to terminal strip.
11. Additional visual indicators and alarms in accordance with by NFPA 110.
12. Remote Alarm Contacts: Factory-wired SPDT contacts to terminal strip for extending
each alarm function to a Control Panel or PLC for remote indication, in accordance with
NFPA 110.
13. High Battery voltage alarm.
14. Low Battery voltage alarm.
15. Low Fuel alarm.
16. System ready.
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
L.

2.6

2.7

Anticipatory high water temperature.
Anticipatory low oil pressure.
Low coolant temperature.
Switch in Off Position alarm.
Over crank alarm.
Emergency Stop alarm.
High Water temperature alarm.
Over speed alarm.
Low Oil Pressure alarm.
Line power available.
Generator power available.
Lamp test and horn silence switch.

Alarms: Provide wiring and conduit between ATS and engine-generator alarm points for a
complete operating system. Provide display windows with 3/8-inch engraved black letters on
white background for each annunciated alarm. Provide at least one spare blank window for
future use.
1. Engine Run
2. Engine Trouble
3. High Fuel Alarm
4. Low Fuel Alarm
5. Engine Over speed shutdown
6. Fuel Leak in secondary containment tank
7. All other critical shut down function as recommended by the EG unit manufacturer
8. Spares

GENERATOR SET REMOTE ANNUNCIATOR PANEL
A.

The generator set shall be connected to a manufacturer recommended or supplied remote
annunciator panel with the following features at a minimum:
1. Control:
a. Manual Start / Stop
2. Monitoring:
a. Running / Ready
b. General Failure
c. Low Fuel
d. High Fuel
e. High Temp
3. Alarm:
a. High Temp
b. Low Fuel
c. General Failure
d. High Fuel (visual and audible)

B.

Power Source: 120-VAC. Provide 20 amp, single pole, circuit breaker in nearest available
switchboard or panelboard. Provide conduit and wire from power source.

GENERATOR SET AND ENGINE CONTROL FUNCTIONS
A.

The control system provided shall include cycle cranking system, which allows for user
selected crank time, rest time, and number of cycles. Initial setting shall be 3 cranking periods
of 15 seconds each, with 15 second rest period between cranking periods.

B.

The control system shall include an idle mode control, which allows the engine to run in idle
mode in the RUN position only. In this mode, the alternator excitation system shall be disabled
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and the engine protection parameters for engine oil pressure and engine temperature shall be
reduced to proper levels to reflect the lower engine operating speed.

2.8

C.

The control system shall include the engine governor control, which functions to provide
steady state frequency regulation as noted elsewhere in this specification.

D.

The governor control shall include adjustments for gain, damping, and a ramping function to
control engine speed and limit the exhaust smoke while the unit is starting. The control system
shall automatically adjust governor gain and stability settings to compensate for engine
performance variation related to engine temperature.

E.

The control system shall include time delay start (adjustable 0-100 seconds) and time delay
stop (adjustable 0-30 minutes) functions. Indicators shall be provided to reflect that the time
delays are in operation, and the time remaining for completion of the time delay period.

F.

The starting control logic shall check for engine rotation at each signal for the engine starter
to run. If the engine rotation is not present when the starter is operating, a "fail to crank" alarm
and shutdown shall be indicated on the generator set control panel.

G.

The control system shall include sender failure monitoring logic for speed sensing, oil
pressure, and engine temperature that is capable of discriminating between failed sender or
wiring components, and an actual engine failure conditions.

H.

Generator set start contacts shall be rated 10 amps at 32 VDC.

I.

A battery monitoring system shall be provided which initiates alarms when the DC control and
starting voltage is outside manufacturer specified tolerances. During engine starting, the low
voltage limit shall be disabled, and the system shall conduct a battery capacity test. A 'weak
battery" alarm shall be initiated if the starting/control battery does not pass this test.

OUTDOOR SOUND-ATTENUATING ENCLOSURE
A.

The outdoor weather-protective, sound attenuating, rodent proof, enclosure shall be designed
to allow full-load operation of the generator set, and all of its accessories shall be sized for the
exact unit being furnished. Adequate metal screening shall be installed at all engine-generator
unit openings to prevent rodents from entering the enclosure.

B.

Reinforced steel housing shall allow access to control panels and service points, with lockable
doors and panels.

C.

Roof shall have a positive camber for moisture runoff. The exhaust outlet(s) shall be supplied
with rain guard(s) 1 inch above enclosure to prevent moisture from entering the enclosure.

D.

Walls shall be a minimum of 1½" deep and of 14-gauge steel.

E.

Air openings shall include fixed louvers sized to allow proper airflow.

F.

Exhaust silencer shall be installed inside the enclosure. Maximum noise level allowable for the
installed unit is 70 dB at 23 feet.

G.

Enclosure shall be provided with Manufacturer's standard marine-grade finish.
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2.9

SUB-BASE FUEL TANK
A.

Product Description: factory-fabricated, secondary contained, sub-base fuel tank with dual
integral float-controlled valve and pump with capacity for 48-hours of continuous operation at
100% load.

B.

Tank Construction:
1. Dual wall, corrosion resistant steel tank.
2. Internal tank shall be rectangular in shape, listed and constructed in accordance with UL
142 Standard for Generator-Base Tanks.
3. Inner and outer steel tank shall be constructed of a minimum 3/16-inch thick A-36 Hot
Rolled Steel.
4. Tank and associated anchorage shall meet 2007 California Building Code seismic
requirements, site class D.
5. The internal tank shall be pressure tested and pass a test of 5 psi at the factory.
6. The tank shall be designed with an over spill containment.
7. The tank shall include atmospheric and engine- venting nozzles sized to UL
requirements.
8. The tank shall have labels to meet applicable codes, Flammable, No Smoking, product
content, and tank capacity, etc.
9. Each nozzle on the tank shall be identified for its intended use.
10. The tank shall be designed to meet weight loads of the engine-generator set.
11. The tank shall be designed with earthquake, hurricane, and flood tie down points.
12. Provide normal and emergency fuel tank vents per local codes, including extion to 12’
above grade where required by local code.

C.

Tank Painting:
1. Tank shall have manufacturer's standard marine grade coating system.
2. Bottom of tank shall be coated with coal-tar epoxy.

D.

Certification: Based on the Manufacturer's published literature, the proposed generator base
fuel tank shall have the following certifications:
1. The internal and external tank shall be constructed in accordance with UL 142.
2. The tank shall have an identifying UL Nameplate attached with the following:
3. "Special Purpose Flammable Liquid Tank Protected Secondary Containment Generator
Base Tank UL 142"
4. "This tank is Intended for Installation In Accordance With NFPA 30, NFPA 30A, Or NFPA
31, NFPA 37, NFPA 110"
5. Tank Serial number, Manufacturer's name, location and telephone number, Date of
Manufacture, Model number of Tank, and Maximum Generator Weight.
6. Primary Tank Capacity in gallons, Containment Percentage.
7. "Tank Requires Emergency Relief Venting, Capacity Not Less Than (To be provided by
fuel tank vendor) Cubic Feet per Hour, PRIMARY TANK AND (To be provided by vendor)
Feet per Hour ANNULAR SPACE."
8. "Tank is intended for stationary Installation Only. Tank shall be inspected to determine
suitability after fire exposure."
9. "For Diesel Fuel Only."
10. "Pressurized Primary Tank When Pressure Testing Annular Space. Follow Installation
Instructions."

E.

Furnish flexible fuel line connections, fuel gauge, check valve, high fuel level alarm contact,
and indicating light.

F.

Provide fuel fill valve to be accessible from outside the emergency generator enclosure. The
fill valve shall be at or below the overfill vent level. Provide a five (5) gallon fuel spill
containment enclosure with lockable cover as required by the local agency.
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G.

Conform to NFPA 30.

H.

Controls:
1. Monitoring: Low-level control and alarm, high level control and alarm, leak- detection
monitoring and alarm system.
2. Low Level Alarm Sensor: Separate device to operate alarm contacts at 25 percent of
normal fuel level.
3. High Level Alarm Sensor: Separate device to operate alarm and redundant fuel shutoff
contacts at 98 percent of normal fuel level.
4. Piping connections: Include fuel suction and return lines, local fuel fill, vent line, overflow
line, and tank drain line complete with shutoff valve.
5. Redundant High-Level Fuel Shutoff: Actuated by the high-level alarm sensor in primary
tank. Shutoff action shall initiate an alarm signal to control panel but shall not shut down
engine-generator unit.

I.

Leak Detection System:
1. Calibrated leak detection and monitoring system complying with UL1238 with probes,
sensors, switches and remote alarm panel located in the engine-generator unit
enclosure.
2. Locate leak detection switch in rupture basin and connect to provide audible and visual
alarm in the event of sub-base tank leak.
3. Locate leak detection switch in double-contained fuel line (at lowest point) to provide
audible and visual alarm in the event of a leak in the fuel line.
4. Provide alarm contacts for remote indication and alarm of a fuel leak.

J.

Fuel Oil:
1. Provide ULSD for commissioning and testing of the engine-generator unit.
2. Provide ULSD to fill tank once acceptance testing has been completed.

2.10 ACCESSORIES
A.

Fuel spill containment: Provide 5-gallon containment curb or lip around the fuel fill port on the
sub-base fuel tank.

B.

Exhaust Silencer: Critical-type silencer, with muffler companion flanges and flexible stainless
steel exhaust fitting, sized in accordance with engine manufacturer's instructions. Maximum
noise level allowed is 75 dBA at 23 feet.

C.

Metal Roof Thimble: Where unit is installed indoors, provide ventilated metal roof thimble for
all high temperature (greater than 100 degrees C) wall, ceiling and roof penetrations.

D.

Batteries: Heavy-duty, diesel-starting deep cycle gel pack/absorption glass-mat (AGM) type
storage batteries, 12 or 24 volts, sized as recommended by the engine-generator
manufacturer. Match battery voltage to starting system. Furnish cables and clamps.

E.

Battery Tray: Treated for electrolyte resistance; constructed to contain spillage.

F.

Engine Accessories: Fuel filter, lube oil filter, intake air filter, lube oil cooler, fuel transfer pump,
fuel priming pump, engine-driven water pump. Furnish fuel pressure gauge, water temperature
gauge, and lube oil pressure gauge on engine-generator control panel.

G.

Engine Jacket Heater: Thermal circulation-type water heater with integral thermostatic control,
sized to maintain engine jacket water at 90 degrees F (32 degrees C), and suitable for
operation on 120-Volt, single-phase power supply. Provide 20-amp 120-volt power circuit,
including conduit and wire, from nearest available panelboard.
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H.

Battery Charger: Solid state to operate with type of batteries furnished. Current limiting type
designed to float and equalize as required by the manufacturer. Furnish overload protection,
full wave rectifier, DC voltmeter and ammeter, and fused input. Furnish enclosure to meet
NEMA 250, Type 1 requirements. Provide 20-amp 120-volt power circuit, including conduit
and wire, from nearest available panelboard.

I.

Line Circuit Breaker: NEMA AB 1, molded case circuit breaker on generator output with
integral thermal and instantaneous magnetic trip in each pole. Furnish battery voltage
operated shunt trip, connected to open circuit breaker on engine failure. Unit mount in
enclosure to meet NEMA 250, Type 1 requirements.

J.

Load Bank Circuit Breaker: NEMA AB 1, molded case circuit breaker on generator output with
integral thermal and instantaneous magnetic trip in each pole. Furnish battery voltage
operated shunt trip, connected to open circuit breaker on engine failure. Unit mount in
enclosure to meet NEMA 250, Type 1 requirements.

K.

Load Bank: Provide radiator mounted automatic load bank rated to 50% of the generator
nameplate rating. Load bank shall include automatic control to engage the load when normal
generator load is below 30% of the nameplate rating and disengage the load bank
automatically when outside load is over 40%.

2.11 SOURCE QUALITY CONTROL
A.

Provide shop inspection and testing of completed assembly.

B.

Make completed engine-generator assembly available for inspection at manufacturer's factory
prior to packaging for shipment. Notify Engineer at least seven (7) days before inspection is
allowed.

C.

Allow witnessing of factory inspections and tests at manufacturer's test facility. Notify Engineer
at least seven (7) days before inspections and tests are scheduled.

PART 3 EXECUTION
3.1

3.2

INSTALLATION
A.

Install engraved plastic nameplates in accordance with these Specifications.

B.

Ground and bond generator and other electrical system components in accordance with these
Specifications.

C.

Provide Emergency Shutdown procedure and post in a conspicuous location near the engine.
Procedure shall indicate location(s) of fuel shutoff valve(s).

FIELD QUALITY CONTROL
A.

Inspect and test in accordance with NETA ATS, Section 7.22 as follows:
1. Visual and Mechanical Inspection
2. Compare equipment nameplate data with drawings and specifications.
3. Inspect physical and mechanical condition.
4. Inspect correct anchorage and grounding.

B.

Electrical and Mechanical Tests
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

3.3

Perform an insulation-resistance test on generator winding with respect to ground in
accordance with ANSI/IEEE Standard 43.
Calculate polarization index.
Test protective relay devices in accordance with Section 7.9.
Perform phase-rotation test to determine compatibility with load requirements.
Functionally test engine shutdown for low oil pressure, over-temperature, over-speed,
and other features as applicable.
Perform vibration baseline test. Plot amplitude versus frequency for each main bearing
cap.
Conduct performance test in accordance with ANSI/NFPA Standard 110, Section 5-13
(Installation Acceptance).
Verify correct functioning of governor and regulator.
Inspect and test fuel oil piping according to NFPA 30 "Testing" Paragraph and NFPA 31
"Tests of Piping" Paragraph.
Repair leaks and defects with new materials, and retest system until satisfactory results
are obtained.
Test and adjust controls and safeties
Provide fuel tank hydrostatic testing in the presence of the Fire Inspector per CBC
3403.6.3.
Test Values
a. Polarization index values shall be in accordance with ANSI/IEEE Standard 43.
b. Vibration levels shall be in accordance with manufacturer's published data.
c. Performance tests shall conform to manufacturer's published data and ANSI/NFPA
Standard 110.

MANUFACTURER'S FIELD SERVICES
A.

Inform Owner and Engineer of the date and time (a minimum of 14 days in advance) and allow
the Owner to witness all field testing and commissioning.

B.

Engage the services of a factory-authorized service representative to inspect field-assembled
components and equipment installation, including piping and electrical connections, and to
assist in testing. Report results in writing.

C.

Testing:
1. Perform field quality control testing under the supervision of the manufacturer's factoryauthorized service representative.
2. Installer shall provide ULSD fuel and lubricating oil for all testing as noted above.
3. Installer shall provide a full tank of ULSD diesel fuel at the completion and acceptance of
testing.

D.

Tests: Include the following:
1. Tests recommended by manufacturer.
2. Adjust generator output voltage and engine speed to meet specified ratings.
3. International Electrical Testing Association Tests: Perform each visual and mechanical
inspection, and electrical and mechanical test stated in NETA ATS for engine-generator
sets, except omit vibration baseline test. Certify compliance with test parameters for tests
performed.
4. NFPA 110 Acceptance Tests: Perform Single-step full-load pickup test.
5. Exhaust-System Backpressure Test: Use a manometer with a scale exceeding 40 inches
water gauge (120 kPa). Connect to exhaust line close to engine exhaust manifold. Verify
that backpressure at full-rated load is within manufacturer's written allowable limits for the
engine.
6. Exhaust Emissions Test: Comply with applicable government test criteria.
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3.4

3.5

E.

Coordinate tests for engine-generator with tests for automatic transfer switch, and run them
concurrently. Run complete electrical test, including, but not limited to, automatic transfer
switch and generator control panel to ensure proper automatic Start-Stop operation.
Coordinate testing with Automatic Transfer Switch field service representative.

F.

Retest: Correct deficiencies identified by tests and observations, and retest until specified
requirements are met.

G.

Report results of tests and inspections in writing. Record adjustable relay settings and
measured insulation resistances, time delays, and other values and observations. Attach a
label or tag to each tested component indicating satisfactory completion of tests. Provide
certified copies of field tests approved and signed by the authorized service representative.

DEMONSTRATION AND TRAINING
A.

Provide four (4) hours of training and instruction for at least four persons, to be conducted at
project site with manufacturer's certified field service representative. Instruction shall include
handouts to all trainees, procedures for the proper operation, adjustments and maintenance of
the engine-generator system.

B.

Simulate operation of the engine-generator in manual mode, test mode and causing a power
outage by interrupting normal source, and demonstrate that system operates to provide
engine- power.

CLEANING
A.

Clean engine and generator surfaces. Replace oil and fuel filters with new filters after unit
testing and prior to acceptance of the project.

B.

On completion of installation, inspect system components. Remove paint splatters and other
spots, dirt, and debris. Repair damaged finish to match original finish. Clean components
internally using methods and materials recommended by manufacturer.
END OF SECTION
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SECTION 26 36 00
TRANSFER SWITCHES
PART 1 GENERAL
1.1

1.2

1.3

SUMMARY
A.

Section includes automatic and manual (non-automatic) transfer switches.

B.

Switches shall not rely on battery power to provide a generator start signal in the event of a
commercial power failure.

C.

Automatic transfer switch shall be provided by the generator manufacturer. OEM products
certified and labeled by the manufacturer are acceptable.

D.

Manual transfer switches shall be provided by one of the manufacturers listed below.

REFERENCES - CODES AND STANDARDS
A. NEMA ICS 6

Enclosures.

B. NEMA ICS 10

AC Transfer Switch Equipment.

C. NFPA 110

Emergency Standby Power Systems.

D. NFPA 70

National Electrical Code.

E. NETA ATS

(International Electrical Testing Association) – Acceptance Testing
Specifications for Electrical Power Distribution Equipment and
Systems.

F. UL 1008

Automatic Transfer Switches.

SUBMITTALS
A. Product Data: Submit catalog sheets showing voltage, switch size, ratings and size of
switching and overcurrent protective devices, operating logic, short- circuit ratings,
dimensions, and enclosure details.
B. Test Reports: Provide five (5) copies of results of manufacturer’s certification of performance
testing.
C. Manufacturer’s Field Report: Indicate inspections, findings, and recommendations.

1.4

CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: Submit instructions and service manuals for normal
operation and routine maintenance. List special tools, maintenance materials, and
replacement parts.
B. Manufacturer’s Field Report: Indicate inspections, findings, performance and
recommendations.
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1.5

QUALIFICATIONS
A. Manufacturer: Company shall specialize in manufacturing the products specified in this section
with minimum five (5) years’ experience and with service facilities within 50 miles of
project site.
B. Supplier: Authorized distributor of specified manufacturer with minimum five (5) years’
experience.

1.6

MAINTENANCE SERVICE
A. Provide service and maintenance (parts and labor) for a period of two (2) year from Date of
Substantial Completion.

1.7

WARRANTY
A. Furnish two (2) year manufacturer’s warranty from date of substantial completion for defective
parts and labor to install the part.

PART 2 PRODUCTS
2.1

MANUAL TRANSFER SWITCH
A.

Manufacturer:
1.
Automatic Switch Co. (ASCO)
2.
Eaton
3.
Approved Equal

B.

Configuration: Electrically operated, mechanically held in all operating positions.

C.

Solid-State Controls: Repetitive accuracy of all settings shall be plus or minus 2 percent
or better over an operating temperature range of minus 20 to plus 70 deg C.

D.

Resistance to Damage by Voltage Transients: Components shall meet or exceed
voltage-surge withstand capability requirements when tested according to IEEE C62.41.
Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1.

E.

Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or
electric-motor-operated mechanism, mechanically and electrically interlocked in both
directions.

F.

Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated
current between active power sources.
1.
Switch Action: Double throw; mechanically held in both directions.
2.
Contacts: Silver composition or silver alloy for load-current switching.
Conventional automatic transfer-switch units, rated 225 A and higher, shall have
separate arcing contacts.

G.

Neutral Terminal: Solid and fully rated, unless otherwise indicated.

H.

Factory Wiring: Train and bundle factory wiring and label, consistent with Shop Drawings,
either by color-code or by numbered or lettered wire and cable tape markers at
terminations.

Transfer Switches
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1.
2.
3.
I.
2.2

Designated Terminals: Pressure type, suitable for types and sizes of field wiring
indicated.
Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or
bottom entrance of feeder conductors as indicated.
Control Wiring: Equipped with lugs suitable for connection to terminal strips.

Enclosures: General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and
UL 508, unless otherwise indicated.

AUTOMATIC TRANSFER SWITCH
A. Product Description: NEMA ICS 10, automatic transfer switch suitable for use in standby
systems as described in NFPA 70 and shall conform to NFPA 110. Manual operator
conforming to UL 1008 shall be provided and switch shall be designed for safe operations
under full load conditions.
B. The transfer switch shall be double throw construction, positively electrically and mechanically
interlocked to prevent simultaneous closing and mechanically held in both normal and
emergency positions. Independent break before make action shall be used to positively
prevent dangerous source to source connections. The transfer switch shall be approved
for manual operation.
C. The transfer switch electrical actuator shall have an independent disconnect means to disable
the electrical operation during manual switching.
D. Rating: Voltage and current rating shall be as indicated on drawings, continuous duty, three
(3) poles with solid neutral. Neutral continuous current rating shall not be less than twice
the rating of the phase contacts. Power switch contacts shall be rated at 600 VAC.
E. Interrupting Capacity: 100 percent of continuous rating.
F. Withstand Current Rating: 65,000 RMS symmetrical amperes when used with molded case
circuit breaker. Contacts shall be non-welding when used with upstream feeder
overcurrent device of available fault current specified.
G. Service Conditions: NEMA ICS 10
1. Temperature: -30 to +50 degrees C
2. Relative Humidity: up to 95 percent
3. Altitude: 50 feet (15 meters) above sea level
H. Product Features
1. Indicating Lights: Mount on front panel of switchboard to indicate NORMAL SOURCE
AVAILABLE / UTILITY, ALTERNATE SOURCE AVAILABLE / STANDBY, and
EMERGENCY.
2. Provide LED status lights for: utility on, engine warm-up, standby ready, transfer to
standby, in phase monitor, time delay neutral, return to utility, engine cool down and
engine minimum run.
3. Test Switch: Mount on front panel of switchboard to simulate failure of normal source.
4. Provide manual operating handle to allow for manual transfer. This handle must be
mounted inside the lockable enclosure so accessible only by authorized personnel.
5. Provide a maintenance disconnect switch to prevent load transfer and automatic engine
start while performing maintenance. This switch will also be used for manual transfer
switch operation.
6. Return to Normal Switch Mount on front panel of switchboard to initiate manual transfer
from alternate source to normal source.
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7.

8.
9.
10.
11.
12.
13.
14.
15.

16.

Auxiliary Contacts: Provide the following discrete output signals, rated at no less than 10
amps at 120 volts, 60 Hz.
a. Loss of utility power
b. Preferred source active
c. Alternate source active
d. Any additional control signals as required to control a standby engine generator and
as indicated on drawings.
Preferred Source Monitor / Under voltage sensor: Monitor normal source voltage and
frequency; initiate transfer when voltage drops below 70-95% (user adjustable) percent or
frequency varies more than 10-20% (user adjustable) percent from rated nominal value.
Alternate Source Monitor: Monitor alternate source voltage and frequency. Inhibit transfer
when voltage is below 85 percent or frequency varies more than 3 percent from rated
nominal value.
In-Phase Monitor: Inhibit transfer until source and load are within 20 electrical degrees.
Time Delay to Start Alternate Source Engine Generator: 0 to 10 seconds, adjustable and
factory set at 1 second.
Time Delay before Transfer to Alternate Power Source: 5 to 180 seconds, adjustable,
and factory set at 5 seconds.
Time Delay before Transfer to Normal Power: 1 to 30 minutes, adjustable; and factory set
at 5 minutes. Time delay shall be automatically defeated in the event of alternate source
failure, provide normal source is available.
Engine Minimum run timer: 5 to 30 minutes, adjustable, of unloaded operation factory set
at 10 minutes.
Engine Exerciser: Provide a generator exerciser timer. Run times shall be user
programmable. The exerciser shall be selectable between load transfer and engine run
only and shall have a fail-safe feature that will retransfer the switch to preferred source
during exercise period. Bypass exerciser control when normal source fails during
exercising.
Alternate System Exerciser: Transfer load to alternate source during engine exercising
period.

I. Enclosure
1. Outdoor Freestanding enclosure shall be NEMA 3R, with front door to provide easy
access to the internal panel door and devices.
2. Provide adequate space for conduit entry from the top, termination of control cable,
device wiring and raceway.
3. Protective barrier shall be provides to prevent accidental contact with current carrying
components (120-volt).
4. All control equipment shall be mounted on the inside of the cabinet door in a metal
lockable enclosure with transparent safety shield to protect all solid state circuit boards.
Control boards shall have installed cover plates to avoid shock hazard while making
control adjustments. The solid state voltage sensors and time delay modules shall be
plug-in circuit boards with silver or gold contacts for ease of service.
J. Finish
1. Manufacturer’s standard marine grade coating external surfaces. Coat internal surfaces
with a minimum of one coat of corrosion-resistant paint, or plate with cadmium or zinc.
PART 3 EXECUTION
3.1

INSTALLATION
A. Switch shall be installed in accordance with approved manufacturer’s instructions.
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3.2

MANUFACTURER’S FIELD SERVICES
A. Engage the services of a qualified factory-authorized service representative to inspect fieldassembled components and equipment installation, including commissioning, start-up
demonstration and training, and to assist in Field Quality Control inspection and testing.
1. Check out transfer switch connections and operations, and place in service.
2. Adjust control and sensing devices to achieve specified sequence of operation.
B. Following completion of switch installation and after making proper adjustments and settings,
site tests shall be performed to demonstrate that the switch function as specified.

3.3

FIELD QUALITY CONTROL
A. Field inspection and testing shall be performed under provisions of NETA ATS section 7.22 (3)
– Automatic Transfer Switches, Emergency Systems, as follows:
1. Visual and Mechanical Inspection
a. Compare equipment nameplate data with drawings and specifications.
b. Inspect physical and mechanical condition.
c. Confirm correct application of manufacturer’s recommended lubricants.
d. Verify that manual transfer warnings are attached and visible.
e. Verify tightness of all control connections.
f.
Inspect all bolted electrical connections for high resistance using one of the following
methods:
1) Use of low-resistance ohmmeter in accordance with Section 7.22.3.2 (Electrical
Tests).
2) Verify tightness of accessible bolted electrical connections by calibrated torquewrench method in accordance with manufacturer’s published data or NETA
ATS Table 10.12.
g. Perform manual transfer operation.
h. Verify positive mechanical interlocking between normal and alternate sources.
2. Electrical Tests
a. Perform a contact-resistance test.
b. Perform resistance measurements through all bolted connections with lowresistance ohmmeter, if applicable, in accordance with NETA ATS Section 7.22.3.1
(Visual and Mechanical Inspection).
c. Perform insulation-resistance on each pole, phase-to-phase and phase-to-ground
with switch closed and across each open pole for one minute. Perform tests in both
source positions. Test voltage shall be in accordance with manufacturer’s published
data or NETA ATS Table 10.1.
d. Calculate polarization index.
e. Verify settings and operation of control devices.
f.
Calibrate and set all relays and timers in accordance with NETA ATS Section 7.9.
g. Perform automatic transfer tests:
1) Simulate loss of normal power.
2) Return to normal power.
3) Simulate loss of emergency power.
4) Simulate all forms of single-phase conditions.
h. Verify correct operation and timing of the following functions:
1) Normal source voltage-sensing relays.
2) Engine start sequence.
3) Time delay upon transfer.
4) Alternate source voltage-sensing relays.
5) Automatic transfer operation.
6) Interlocks and limit switch function.
7) Time delay and retransfer upon normal power restoration.
8) Engine cool down and shutdown feature.
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3.

3.4

Test Values
a. Compare bolted connection resistance to values of similar connections.
b. Bolt-torque levels should be in accordance with Table 10.12 unless otherwise
specified by manufacturer.
c. Minimum insulation-resistance shall be in accordance with manufacturer’s published
data or Table 10.1.
d. Micro-ohm or milli-volt drop values shall not exceed the high levels of the normal
range as indicated in the manufacturer’s published data. If manufacturer’s data is
not available, investigate any values which deviate from similar connections by more
than 50 percent of the lowest value.

DEMONSTRATION AND TRAINING
A. Furnish four (4) hours of instruction for eight (8) persons, to be conducted at project site with
manufacturer’s field service representative. Instruction shall include handouts to all
trainees describing the procedures for the proper operation, adjustment and maintenance
of the automatic transfer switch. Use approved O&M manuals.
B. Demonstrate operation of transfer switch in normal and emergency modes.
C. Simulate power outage by interrupting the normal source, and demonstrate that system
operates to provide emergency power. Coordinate testing and training to coincide with
the engine-generator unit testing and training.
END OF SECTION
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SECTION 26 51 00
LIGHTING
PART 1
1.01.

GENERAL
SECTION INCLUDES

A.

Interior lighting fixtures, hangars, trim and diffusers.

B.

Exterior lighting fixtures and poles.

C.

Supports, suspension systems, and blocking.

1.02.

REFERENCES

A.

ANSI/NFPA 101 - Life Safety Code.

B.

International Electrotechnical Commission (IEC)

C.

1.

IEC 801-2 Electrostatic Discharge Testing Standard.

2.

IEC/EN 60669-2-1 Switches for household and similar fixed electrical installations electronic switches.

Illuminating Engineering Society of North America (IESNA)
1.

LM-79 – Electrical and Photometric Measurements of Solid State Lighting Products.

2.

LM-80 – Measuring Lumen Maintenance of LED Light Sources.

D.

National Electrical Manufacturer’s Association (NEMA) SSL-1 – Electronic Drivers for LED
Devices, Arrays, or Systems.

E.

Underwriters Laboratories, Inc. (UL) 8750 – Light Emitting Diode (LED) Light Sources for Use
in Lighting Products

1.03.
A.

SUBMITTALS
Product Data
1.

1.04.
A.

1.05.

Light fixtures.

EXTRA MATERIALS
LED Fixtures
1.

Provide 5 percent or two, whichever is greater, of each complete interior LED fixture
type for Owner stock for future replacement.

2.

Provide one of each complete exterior LED wall or pole mount fixture for Owner stock
for future replacement.

WARRANTY
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A.
PART 2
2.01.

Fixtures and ballasts shall have a minimum five year warranty.
PRODUCTS
LIGHT FIXTURES – GENERAL

A.

Provide lighting fixtures and accessories complete and ready for operation. Furnish the
fixtures as indicated on the Drawings and as listed in the fixture schedule. Verify in all cases,
the lengths and quantity of fixtures necessary to achieve the indicated results.

B.

All lighting fixtures shall have published photometric tests conducted by Electrical Testing
Laboratories. Make available the test results upon request. Testing shall include candlepower
distribution curves, total fixture efficiency, brightness and shielding angles in longitudinal and
transverse directions.

C.

Provide lighting fixtures in the finishes and colors as noted on the Drawings, or confirm
owner’s preference if colors are not provided.

D.

Provide the UL and IBEW labels on all lighting fixtures.

E.

Observe the requirements of the CBC Section 2606 regarding plastic lighting diffusers.
Fixtures and auxiliary equipment mounted against combustible material shall be approved for
such installation.

F.

Make-up fixtures with Type AF or equal fixture wire. Provide an identified, approved landing
lug for equipment ground wires.

2.02.
A.

B.

Lighting

LED LIGHT FIXTURES
General
1.

LED light fixtures shall be in accordance with IES, NFPA, UL, as shown on the
drawings, and as specified.

2.

LED light fixtures shall be a factory assembled luminaire including all required driver
and light engine modules integral to and within a single housing. Lead lengths
between driver and light engine shall not exceed 3 feet. Remote luminaire/driver
installations are not acceptable.

3.

LED light fixtures shall be Reduction of Hazardous Substances (RoHS) compliant.

LED Driver Modules
1.

Description: Universal voltage switching-mode LED driver module with a rated
lifetime of not less than 50,000 hours when operated at an ambient temperature of
less than 60-degrees C.

2.

LED drivers shall include native 0-10V dimming capabilities without additional control
devices or field-installed circuitry. Integral short-circuit, open-circuit and overload fault
protection to prevent driver failure.

3.

LED drivers shall be capable of producing adequate output current to produce the
specified light levels. Compatibility of driver and LED light engine must be tested and
ensured by driver manufacturer.
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C.

PART 3
3.01.

4.

Minimum efficiency: 85% at full load.

5.

Minimum Operating Ambient Temperature: -20° C (-4° F).

6.

Input Voltage: 120V to 277V (±10%) AC at 60Hz. Drivers that require DC input shall
include an integral converter that accepts standard line voltage AC.

7.

Power Factor: ≥ 0.95.

8.

Total Harmonic Distortion: ≤ 20% and meet ANSI C82.11 maximum allowable THD
requirements

9.

Designed and tested to withstand electrostatic discharges up to 15,000 V without
impairment per IEC 801-2.

10.

Electrolytic capacitors to operate at least 20 degrees C below the capacitor’s
maximum temperature rating when the driver is under fully-loaded conditions and
case temperature is 62 degrees C.

11.

Maximum inrush current of 2 amperes for 120-Volt and 277-Volt drivers.

12.

Withstand up to a 4,000 volt surge without impairment of performance as defined by
ANSI C62.41 Category A.

13.

Inaudible in a 27 dBA ambient.

LED Light Engine Modules
1.

Minimum CRI: 80.

2.

Color Temperature: 3500K, unless otherwise noted.

3.

Minimum Rated Life: 50,000 hours as per LM79.

EXECUTION
GENERAL

A.

Install fixtures in straight, true lines and without visible gaps between fixtures and building
surfaces and between fixtures in continuous rows. For linear wall mounted fixtures, ensure
that the wall surface is finished flat, straight, and free of imperfections prior to mounting the
fixtures. Replace or repair lighting fixture installations that are out of plumb or that have
obvious gaps or misalignment.

B.

Provide fixtures with the appropriate trim frames, flanges, canopies, and finish accessories to
accommodate the ceiling conditions. Prior to ordering fixtures, and throughout the Project,
verify the exact ceiling types, finishes, and thicknesses and coordinate the fixture installation
therewith.

C.

Refer to the Drawings in determining the exact mounting location and height of lighting
fixtures. For wall mounted or suspended fixtures that do not have the mounting heights
clearly indicated, contact the Owner for clarification prior to ordering pendants and installing
the fixtures.
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D.
3.02.
A.

3.03.

Provide final touchup painting to repair fixture finishes which are nicked or marred during
installation. Obtain the paint from the fixture manufacturer.
AUDIBILITY
Fixtures shall be free from any undesirable hum, vibration, or noise. Provide lighting
equipment suitable for the intended ambient sound levels. Where necessary to meet this
criteria, provide additional means of sound deadening, whether or not specifically indicated.
Fixtures that are found to be unsatisfactory in the opinion of the Owner shall be removed and
replaced at the Contractor’s expense.
SUPPORTS AND BLOCKING

A.

Provide hangers, suspension cables, and blocking for lighting fixtures that will provide
support independent of suspended ceilings, ceiling or wall surfaces, and electrical outlet
boxes. Exception: Fixtures less than 12 inches in all dimensions and weighing less than six
pounds may be permitted to be supported from the electrical outlet box if the box itself is
independently supported by blocking or hangars.

B.

Refer to the Drawings for specific blocking details and seismic mounting details for lighting
fixtures.

3.04.

EXTERIOR POLE MOUNTED FIXTURES AND BOLLARDS

A.

Provide pole base footings in accordance with the Drawings. Footings shall be reinforced
concrete with anchor bolts sized and located in accordance with the manufacturer’s
recommendations for the geographic locality. Provide reinforced concrete in accordance with
the requirements as stipulated elsewhere in these Specifications. Forms for pole bases shall
be placed using resin-lined Sonotube concrete forms or Approved Equal to give a smooth
finished appearance. Patch and sack cracks and voids in the bases to match the surrounding
surface.

B.

Verify the exact location of underground facilities in the vicinity of pole bases prior to boring
holes and bring potential conflicts to the attention of Owner. Use an anchor bolt template as
provided by the manufacturer for the placement of anchor bolts and substantially brace the
forms to ensure that the base remains straight and plumb. Refer to the Drawings for fixture
orientation and alignment, and utilize a transit site or snap line to verify same.

C.

Exposed surfaces of concrete bases or footing shall be finished smooth without cracks, voids,
or jagged edges. Chamfer and float the base after pouring concrete to achieve a finished
appearance. In order to allow leveling of the pole, install the pole base-plate one inch above
the top of the concrete footing. Level the pole plumb and pack the space under the baseplate with Embeco dry pack grout.

D.

For fixtures with adjustable aiming or reflectors, arrange to perform a final adjustment of
aiming at night under the direction of Owner.

3.05.
A.

OBSTRUCTIONS
Verify throughout the Project that mounting locations and suspension systems remain free of
obstructions. Suspended or pendant mounted fixtures must be free to swing 45 degrees in all
directions without hitting obstructions or other fixtures. Provide seismic rated swivel ball
hangars for pendant mounted lighting fixtures to achieve the proper swing.
END OF SECTION
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SECTION 31 05 13
SOILS FOR EARTHWORK
PART 1
1.01.
A.

B.

1.02.
A.

GENERAL
SUMMARY
Section Includes:
1.

Subsoil materials.

2.

Topsoil materials.

Related Sections:
1.

Section 31 23 17 - Trenching.

2.

Section 31 23 23 - Fill.

3.

Section 31 37 00 - Riprap.

4.

Section 32 92 19 - Seeding.

5.

Section 33 46 00 - Subdrainage: Filter aggregate.

REFERENCES
Geotechnical Report
1.

B.

American Association of State Highway and Transportation Officials:
1.

C.

1.03.
A.

Prepared by Crawford & Associates, Inc. (September 2015)

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.

ASTM International:
1.

ASTM C136 - Standard Test Method for Sieve Analysis of Fine and Coarse
Aggregates.

2.

ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)).

3.

ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)).

4.

ASTM D2487 - Standard Classification of Soils for Engineering Purposes (Unified
Soil Classification System).

SUBMITTALS
Section 01 33 00 - Submittal Procedures: Requirements for submittals.
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B.
1.04.

Submit test data for controlled fill and select fill.
QUALITY ASSURANCE

A.

Furnish each subsoil and topsoil material from single source throughout the Work.

B.

Perform Work in accordance with Caltrans Standard Plans.

PART 2
2.01.
A.

2.02.
A.

2.03.

PRODUCTS
SUBSOIL MATERIALS
Select Fill:
1.

On-site excavated and re-used material or Imported graded limestone or coral sand
and gravel.

2.

Free of lumps and rocks larger than 4 inches, and debris.

3.

A maximum of 25% fines passing the No. 200 mesh sieve.

4.

Conforming to ASTM D2487 Group Symbol GM or GC.

5.

Contractor may use crushed concrete passing a 1” screen.

TOPSOIL MATERIALS
Topsoil:
1.

Topsoil material scraped from excavation areas and passing a 1” screen with
characteristics similar to other materials listed in this section.

2.

Sandy loam.

3.

Reasonably free of roots, rocks larger than 1 inch, subsoil, debris, large weeds, and
foreign matter.

4.

Acidity range (pH) of 5.5 to 7.5.

5.

Containing minimum of 4 percent and maximum of 25 percent inorganic matter.

SOURCE QUALITY CONTROL

A.

Section 01 40 00 - Quality Requirements: Testing and Inspection Services for Testing and
analysis of soil material.

B.

Testing and Analysis of Subsoil Material: Perform in accordance with ASTM D698. ASTM
C136.

C.

When tests indicate materials do not meet specified requirements, change material and
retest.

D.

Furnish materials of each type from same source throughout the Work.

Soils for Earthwork
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E.
PART 3
3.01.

Testing frequency shall be one test for every 500 cubic yards of each type of imported soil.
EXECUTION
EXCAVATION

A.

Excavate subsoil from areas designated. Strip topsoil to full depth of topsoil in designated
areas.

B.

Stockpile excavated material meeting requirements for subsoil materials.

C.

Remove excess excavated materials not intended for reuse, from site.

D.

Remove excavated materials not meeting requirements for subsoil materials from site.

3.02.

STOCKPILING

A.

Stockpile materials on site per the SWPPP.

B.

Stockpile in sufficient quantities to meet Project schedule and requirements.

C.

Separate differing materials with dividers or stockpile apart to prevent mixing.

D.

Direct surface water away from stockpile site to prevent erosion or deterioration of materials.

3.03.
A.

STOCKPILE CLEANUP
Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent free
standing surface water.

END OF SECTION
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SECTION 31 05 16
AGGREGATES FOR EARTHWORK
PART 1
1.01.
A.

B.

1.02.
A.

B.

GENERAL
SUMMARY
Section Includes:
1.

Coarse aggregate materials.

2.

Fine aggregate materials.

3.

Aggregate drain rock.

Related Sections:
1.

Section 31 05 13 - Soils for Earthwork: Fill and grading materials.

2.

Section 31 23 17 - Trenching.

3.

Section 31 23 23 - Fill.

4.

Section 31 37 00 - Riprap.

5.

Section 32 11 23 - Aggregate Base Courses.

6.

Section 33 11 16 - Site Water Utility Distribution Piping.

7.

Section 33 31 00 - Sanitary Utility Sewerage Piping.

8.

Section 33 41 00 - Storm Utility Drainage Piping.

9.

Section 33 46 00 - Subdrainage: Filter aggregate.

REFERENCES
American Association of State Highway and Transportation Officials:
1.

AASHTO M147 - Standard Specification for Materials for Aggregate and SoilAggregate Subbase, Base and Surface Courses.

2.

AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using
a 10-lb Rammer and a 18-in. Drop.

3.

AASHTO T210 – Standard Method of Test for Aggregate Durability Index.

ASTM International:
1.

Specifications
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1.03.

2.

ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-lbf/ft3).

3.

ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000 ft-lbf/ft3).

4.

ASTM D2487 - Standard Classification of Soils for Engineering Purposes (Unified
Soil Classification System).

5.

ASTM D4318 - Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils.

SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.

Submit name of imported fill material suppliers and Test Data.

1.04.

QUALITY ASSURANCE

A.

Furnish each aggregate material from single source throughout the Work.

B.

Perform Work in accordance with Caltrans Standard Plans.

PART 2
2.01.
A.

PRODUCTS
COARSE AGGREGATE MATERIALS
Coarse Aggregate Subbase: Crushed Gravel: Angular crushed; free of shale, clay, friable
material and debris; Los Angeles abrasion 50% max; Durability index, AASHTO T210 of 35
minimum; Liquid limit 25% max; graded within the following limits:
Sieve Size
Percent Passing
2 ½ inches

100 (1)

2 inches

97-100 (1)

1 inch

65-79 (6)

1/2 inch

45-59 (7)

No. 4

28-42 (6)

No. 40

9-17 (4)

No. 200

4-8 (3)

B.

( ) The value in the parentheses is the allowable deviation (±) from the target values.

C.

Coarse Aggregate Base: Crushed Gravel: Angular crushed; free of shale, clay, friable
material and debris; Los Angeles abrasion 50% max; Durability index, AASHTO T210 of 35
minimum; Liquid limit 25% max; graded within the following limits:
Sieve Size
Percent Passing
2 inches

100 (1)

1 inch

80-100 (6)

3/4 inch

64-94 (6)

Aggregates for Earthwork
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3/8 inch

40-69 (6)

No. 4

31-54 (6)

No. 200

4-7 (3)

D.

( ) The value in the parentheses is the allowable deviation (±) from the target values.

E.

Aggregate Drain Rock: Natural stone; washed, free of clay, shale, organic matter; to the
following limits:

2.02.
A.

2.03.

1.

Minimum Size: 1/4 inch.

2.

Maximum Size: 1 1/2 inch.

FINE AGGREGATE MATERIALS
Fine Aggregate (Sand): Natural or bank sand; washed; free of silt, clay, loam, friable or
soluble materials, and organic matter; graded in accordance within the following limits:
Sieve Size
Percent Passing
3/8 inch

100

No. 4

50

No. 14

6

No. 50

2

No. 200

1

SOURCE QUALITY CONTROL

A.

Section 01 40 00 - Quality Requirements: Testing and inspection services.

B.

Coarse Aggregate Material - Testing and Analysis: Perform in accordance with ASTM D698.
ASTM D4318. ASTM C136.

C.

Fine Aggregate Material - Testing and Analysis: Perform in accordance with ASTM D698.
ASTM D4318. ASTM C136.

D.

When tests indicate materials do not meet specified requirements, change material and
retest.

PART 3
3.01.

EXECUTION
EXCAVATION

A.

Excavate aggregate materials from on-site locations indicated.

B.

Stockpile excavated material meeting requirements for coarse aggregate materials.

C.

Remove excess excavated materials not intended for reuse from site.

D.

Remove excavated materials not meeting requirements for coarse aggregate materials from
site.
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3.02.

STOCKPILING

A.

Stockpile materials on site at locations designated by Engineer.

B.

Stockpile in sufficient quantities to meet Project schedule and requirements.

C.

Separate different aggregate materials with dividers or stockpile individually to prevent
mixing.

D.

Direct surface water away from stockpile site to prevent erosion or deterioration of materials.

3.03.
A.

STOCKPILE CLEANUP
Remove stockpile, leave area in clean and neat condition. Grade site surface to prevent free
standing surface water.
END OF SECTION
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SECTION 31 10 00
SITE CLEARING
PART 1
1.01.
A.

B.

GENERAL
SUMMARY
Section Includes:
1.

Removing surface debris.

2.

Removing vegetation.

3.

Removing abandoned utilities.

4.

Excavating topsoil.

Related Sections:
1.

1.02.

Section 02 41 16 – Demolition and Debris Removal.

SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.

Product Data: Submit data for herbicide. Indicate compliance with applicable codes for
environmental protection.

C.

For all herbicide use:
1.

Contractor Qualifications: Minimum of three years’ experience in performing the types
of services specified herein.

2.

Contractor personnel providing on-site pest control service must maintain certification
as

3.

Commercial Pesticide Applicators in the category of Industrial, Institutional,
Structural, and Health Related Pest Control. Uncertified individuals working under the
supervision of a Certified Applicator will not be permitted to provide service under this
contract.

4.

Current and valid ‘Operator Identification Number’ issued by the Humboldt County
Agricultural Commissioner.

5.

Current and valid Qualified Applicator License (QAL) with an Aquatic Pest Control
category issued by the California Department of Pesticide Regulation.

6.

A written recommendation per sub-Section Quality Control.

7.

Proposed materials and equipment.

8.

Material Safety Data Sheet (MSDS) for herbicides proposed for use.
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9.

1.03.

Manufacturer’s container label showing: active ingredient, percent active ingredient,
recommended application rate and procedure for target species, Environmental
Protection Agency registration number, and precautionary statements.

QUALITY ASSURANCE

A.

Conform to applicable Humboldt County Department of Environmental health regulations for
environmental requirements, disposal of debris, and use of herbicides.

B.

Perform Work in accordance with Caltrans Standard Plans.

C.

Application of herbicide:

PART 2

1.

For all herbicide use a written recommendation from a licensed qualified applicator
shall be obtained for each herbicide to be used prior to its application.

2.

Herbicides shall only be applied to Scotch broom (Cytisus scoparius) using the cut
stem application. No other species shall be targeted for control using herbicides. No
other methods shall be employed when using herbicides.

3.

Herbicides shall only be applied by a qualified applicator licensed to apply
commercial herbicides.

4.

Contractor shall be responsible for application of pesticides according to the label.

5.

Regulatory compliance: All Herbicides used by the Contractor must be registered
with the U.S. Environmental Protection Agency (EPA) and applicable jurisdictions.

6.

Transport, handling, and use of all pesticides shall be in strict accordance with the
manufacturer’s label instructions and all applicable laws and regulations.

7.

Prohibited Herbicides: Contractor shall not apply any pesticide product that has not
been approved in writing by the Owner.

8.

Notification: Contractor shall notify Owner at least 48 hours in advance of the
application of any pesticide.

9.

Care in draining and flushing tanks shall be exercised. Draining and flushing of
herbicide tanks onto bare soil within the project site shall not be permitted.

10.

Contractor shall dispose of herbicides safely at an appropriate offsite facility.
Contractor shall not dump herbicides on the ground.

11.

The Contractor shall keep careful written record of what type of herbicide is applied,
where it was applied, to what species, treatment method, application dates, and
concentrations.

12.

These records shall be made available to the Owner or Owner Representative upon
request, and shall be used as a basis for evaluation compliance with these
specifications.

PRODUCTS

Site Clearing
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Not Used.
PART 3
3.01.

EXECUTION
EXAMINATION

A.

Section 01 30 00 - Administrative Requirements: Verification of existing conditions before
starting work.

B.

Verify existing plant life designated to remain is tagged or identified.

C.

Identify salvage area for placing removed materials.

3.02.

PREPARATION

A.

Notify affected utility companies not less than three working days before performing Work.

B.

Request underground utilities to be located and marked within and surrounding construction
areas.

3.03.

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 survey control points from damage or displacement.

3.04.

CLEARING

A.

Clear areas required for access to site and execution of Work to minimum depth of 12 inches.

B.

Remove trees and shrubs indicated. Remove stumps, root system to depth of 12 inches and
surface rock.

C.

Apply herbicide to remaining stumps to inhibit growth.

3.05.

REMOVAL

A.

Remove debris, rock, and extracted plant life from site.

B.

Remove paving and concrete shown for demolition.

C.

Remove abandoned utilities. Indicated 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.

Do not burn or bury materials on site. Leave site in clean condition.

3.06.

TOPSOIL EXCAVATION
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A.

Excavate topsoil from areas to be further excavated, re-landscaped, 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, until disposal.

D.

Remove topsoil from site.
END OF SECTION
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SECTION 31 23 16
EXCAVATION
PART 1
1.01.

GENERAL
SUMMARY

A.

Section Includes:

B.

1.

Soil densification.

2.

Excavating for building foundations.

3.

Excavating for paving and parking areas.

4.

Excavating for slabs-on-grade.

5.

Excavating for site structures.

Related Sections:

1.02.

1.

Section 31 05 13 - Soils for Earthwork: Stockpiling excavated materials.

2.

Section 31 23 17 - Trenching: Excavating for utility trenches.

3.

Section 31 23 18 - Rock Removal: Removal of rock during excavating.

4.

Section 31 23 23 - Fill.

5.

Section 33 11 16 - Site Water Utility Distribution Piping.

REFERENCES

A.

Local utility standards when working within 24 inches of utility lines.

1.03.

SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures: Requirements for submittals.

1.04.

QUALITY ASSURANCE

A.

Perform Work in accordance with Caltrans Standard Plans.

PART 2

PRODUCTS

Not Used.
PART 3
3.01.

EXECUTION
PREPARATION

Specifications
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A.

Notify affected utility companies and owner not less than three working days before
performing Work.
1.

Request underground utilities to be located and marked within and surrounding
construction areas. Conduct additional utility locating including ground penetrating
radar, potholing and other means.

B.

Identify required lines, levels, contours, and datum.

C.

Protect utilities indicated to remain from damage.

D.

Protect plant life, and other features remaining as portion of final landscaping.

E.

Protect bench marks, survey control points and existing structures from excavating
equipment and vehicular traffic.

3.02.

EXCAVATION

A.

Excavate subsoil to accommodate utilities, structures, channels, swales, and other
improvements.

B.

Compact backfills in accordance with Section 31 23 23 and Section 31 23 17.

C.

Slope banks with machine to angle of repose or less until shored.

D.

Do not interfere with 45 degree bearing splay of foundations.

E.

Grade top perimeter of excavation to prevent surface water from draining into excavation.

F.

Trim excavation. Remove loose matter.

G.

Remove lumped subsoil, boulders, and rock as specified in Section 31 23 23.

H.

Notify Engineer of unexpected subsurface conditions.

I.

Correct areas over excavated with structural fill Type specified in Section 31 23 23.

J.

Remove excess and unsuitable material from site.

K.

Stockpile excavated material in area designated on site in accordance with Section 31 05 13.

L.

Repair or replace items indicated to remain damaged by excavation.

3.03.

FIELD QUALITY CONTROL

A.

Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.

B.

Request visual inspection of bearing surfaces by Geotechnical Engineer before installing
subsequent work.

3.04.

PROTECTION

A.

Excavation

Prevent displacement or loose soil from falling into excavation; maintain soil stability.
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B.

Protect structures, utilities and other facilities from damage caused by settlement, lateral
movement, undermining, washout, and other hazards created by earth operations.
END OF SECTION
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SECTION 31 23 17
TRENCHING
PART 1
1.01.
A.

B.

1.02.
A.

GENERAL
SUMMARY
Section Includes:
1.

Excavating trenches for utilities from 5 feet outside building to utility service.

2.

Compacted fill from top of utility bedding to subgrade elevations.

3.

Backfilling and compaction.

Related Sections:
1.

Section 31 05 13 - Soils for Earthwork: Subsoil materials.

2.

Section 31 05 16 - Aggregates for Earthwork: Aggregates for fill.

3.

Section 31 23 16 - Excavation: General building excavation.

4.

Section 31 23 18 - Rock Removal: Removal of rock during excavating.

5.

Section 31 23 23 - Fill: General backfilling.

6.

Section 31 37 00 - Riprap.

7.

Section 33 11 16 - Site Water Utility Distribution Piping: Water piping and bedding
from building to utility service.

8.

Section 33 31 00 - Sanitary Utility Sewerage Piping: Sanitary sewer piping and
bedding from building to utility service.

9.

Section 33 41 00 - Storm Utility Drainage Piping: Storm sewer piping and bedding.

10.

Section 33 46 00 - Subdrainage: filter aggregate.

REFERENCES
American Association of State Highway and Transportation Officials:
1.

B.

AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using
a 10-lb Rammer and a 18-in. Drop.

ASTM International:
1.

ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-lbf/ft3).

2.

ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place by
the Sand-Cone Method.
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1.03.

5.

ASTM D6938 - Standard Test Method for In-Place Density and Water Content of Soil
and Soil-Aggregate by Nuclear Methods (Shallow Depth).

Not used.
QUALITY ASSURANCE
Perform Work in accordance with Caltrans Standard Plans.
FIELD MEASUREMENTS

A.
1.07.

ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by
the Rubber Balloon Method.

SUBMITTALS

A.
1.06.

4.

Utility: Any buried pipe, duct, conduit, or cable.

A.
1.05.

ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000 ft-lbf/ft3).

DEFINITIONS

A.
1.04.

3.

Verify field measurements prior to fabrication.
COORDINATION

A.

Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

B.

Verify Work associated with lower elevation utilities is complete before placing higher
elevation utilities.

PART 2
2.01.

PRODUCTS
FILL MATERIALS

A.

Select Fill: Select Fill as specified in Section 31 05 13.

B.

Structural Fill: Coarse Aggregate Base as specified in Section 31 05 16.

C.

Granular Fill: Coarse Aggregate Subbase as specified in Section 31 05 16.

PART 3
3.01.

EXECUTION
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.

B.

Use laser-beam instrument with qualified operator to establish lines and grades.

Trenching
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3.02.
A.

PREPARATION
Notify affected utility companies 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 bench marks, 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 when trenching is performed in public right-of-way.
Relocate controls as required during progress of Work.

3.03.

TRENCHING

A.

Excavate subsoil required for utilities to utility service.

B.

Remove lumped subsoil, boulders, and rock as specified in Section 31 23 18.

C.

Perform excavation within 24 inches of existing utility service in accordance with utility’s
requirements.

D.

Do not advance open trench more than 200 feet ahead of installed pipe. Access to all open
trenches to be controlled by contractor. Open trenches shall be covered with plates when not
directly monitored.

E.

Cut trenches sufficiently wide to enable installation and allow inspection. Remove water or
materials that interfere with Work.

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.

H.

When Project conditions permit, slope side walls of excavation starting 2 feet above top of
pipe. When side walls cannot be sloped, provide sheeting and shoring to protect excavation
as specified in this section. Provide shoring as required by OSHA.

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.

J.

Cut out soft areas of subgrade not capable of compaction in place. Backfill with course
aggregate and compact to density equal to or greater than requirements for subsequent
backfill material.

K.

Trim excavation. Hand trim for bell and spigot pipe joints. Remove loose matter.

L.

Correct areas over excavated areas with compacted backfill as specified for authorized
excavation or replace with fill concrete as directed by Engineer.
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M.

Remove excess subsoil not intended for reuse, from site.

N.

Stockpile subsoil in area designated on site to depth not exceeding 8 feet and protect from
erosion.

3.04.

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.

Repair damage caused by failure of the sheeting, shoring, or bracing and for settlement of
filled excavations or adjacent soil.

3.05.

BACKFILLING

A.

Backfill trenches to contours and elevations with fill materials.

B.

Systematically backfill to allow maximum time for natural settlement. Do not backfill over
porous, wet, or spongy subgrade surfaces.

C.

Place fill material in continuous layers and compact.

D.

Place material in continuous layers as follows:
1.

Select Fill: Select Fill, maximum 8 inches loose depth.

2.

Structural Fill: Coarse Aggregate Base, maximum 6 inches loose depth.

3.

Granular Fill: Coarse Aggregate Subbase, maximum 6 inches loose depth.

E.

Employ placement method that does not disturb or damage, utilities in trench.

F.

Maintain optimum moisture content of fill materials to attain required compaction density.

G.

Do not leave more than 50 feet of trench open at end of working day. Any trenches left open
at the end of the working day are to be covered by plates.

H.

Protect open trench to prevent danger to the public.

3.06.

TOLERANCES

A.

Section 01 40 00 - Quality Requirements: Tolerances.

B.

Top Surface of Backfilling Under Paved Areas: Plus or minus ½ inch (0.04 feet) from required
elevations.

C.

Top Surface of General Backfilling: Plus or minus 1 inch from required elevations.

3.07.

FIELD QUALITY CONTROL

A.

Trenching

Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.
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B.

Perform laboratory material tests in accordance with ASTM D698.

C.

Perform in place compaction tests in accordance with the following:
1.

Density Tests: per Caltrans standards.

2.

Moisture Tests: per Caltrans standards

D.

When tests indicate Work does not meet specified requirements, remove Work, replace,
compact, and retest.

E.

Frequency of Tests: Minimum of one test in each 1-foot of backfill, for every 100 feet of
trench.

3.08.

PROTECTION OF FINISHED WORK

A.

Section 01 70 00 - Execution and Closeout Requirements: Protecting finished work.

B.

Reshape and re-compact fills subjected to vehicular traffic during construction.
END OF SECTION
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SECTION 31 23 19
DEWATERING
PART 1
1.01.
A.

1.02.
A.

1.03.

GENERAL
SUMMARY
Section Includes:
1.

Design, construction, operation and maintenance of effective dewatering operations.

2.

Dewatering pumping control.

3.

Disposal of extracted groundwater.

4.

Removal and relocation of equipment and clean-up of sites.

RELATED SECTIONS
Related work specified in other sections:
1.

Section 01 55 50

Temporary Traffic Control System

2.

Section 31 23 30

Shoring and Trench Safety

QUALITY ASSURANCE

A.

Qualifications. Furnish the services of an experienced, qualified, and equipped Dewatering
Subcontractor to design and operate the dewatering required for the Work. In lieu of the
above, the General Contractor may do the dewatering in accordance with a system approved
by the Owner and designed by a Civil Engineer who is registered in the State of California
and who has experience in this type of work.

B.

Data Available for Examination. Reports of subsurface are available to the Contractor for
examination. This data will be made available for information only. Refer to Section 00 31 00
– Available Project Information.

C.

Monitoring. The Contractor shall qualitatively monitor for odor or visual discrepancies
indicative of hydrocarbon contamination in groundwater during dewatering operations. The
Contractor shall notify the Owner immediately if potential contamination is encountered.

1.04.

SUBMITTALS

A.

Dewatering Plan: Submit for record purposes only and not for review or approval, shop
drawings and data showing the intended plan for dewatering operations. Dewatering
systems shall be designed and maintained by the Contractor and shall be coordinated with
the design of shoring specified in Section 31 23 30. The plan should contain at a minimum
the sizes of pumps, tanks, filtration devices, and the points of disposal. The plan should also
include alternate (contingent) systems, and the Contractor should be prepared to alter the
initial dewatering or shoring systems to meet the specified requirements. Submit the
referenced intended plan not less than 15 days prior to start of dewatering operations.

B.

Product Data: Submit data for each of the following:
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PART 2
2.01.

Dewatering Pumps: Indicate sizes, capacities, priming methods, and engine or motor
characteristics.

2.

Pumping equipment for control of discharge.

3.

Size of tank(s) used for storage.

4.

Specifications and size and type of filters and any other materials used for filtration.

5.

Traffic Control Plan: Provide traffic control plans around tanks, hoses and other
dewatering equipment. Refer to Section 01 55 50 – Temporary Traffic Control
System

PRODUCTS
COMPONENTS OF THE DEWATERING SYSTEM

A.

Provide units of standard manufacture and in good working order. Remove from the job site
unserviceable parts and equipment. Major equipment for which repair parts are unavailable
from local suppliers shall be considered obsolete and not acceptable.

PART 3
3.01.

1.

EXECUTION
PREPARATION

A.

Coordination. Lay out and install dewatering installations beyond the limits of the permanent
works. Avoid interference with access or other necessary activities.

B.

Barricades, Shelters, and Safety. Provide protection for vital parts of the employed
dewatering system from accidental damage, and erect signs and barricades to isolate
hazardous areas.

3.02.

PERFORMANCE

A.

Dewatering. Perform dewatering operations as required so all underground and below grade
Work is performed or installed in dry excavations. Maintain dewatering systems in
continuous operation until the involved work is completed, including the placing and
compaction of backfill materials in the dry. For horizontal directional drilling applications,
excavated areas shall be dewatered to at least two feet below the excavated depth of the
sump.

B.

Protection of Existing Facilities. Provide standby equipment of sufficient size and capacity to
ensure continuous operation of the dewatering systems. Where any sloped excavation
infringes on or potentially endangers any existing facilities or structures, provide shoring,
sheeting, and bracing according to shop drawings and calculations signed and stamped by a
Structural or Civil Engineer registered in the State of California. File a copy of such plans and
calculations with the Owner for record purposes. Repair and make good all damage or
settlement to the foundation or other portion of any new or any existing facilities or structures
caused by permanent or temporary failure, operation of the dewatering systems, or by failure
to maintain the existing groundwater level outside the dewatered areas. Such repair work
shall be performed at no additional expense to the Owner.

Dewatering
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C.

Drainage. Contractor shall provide and maintain ample means to promptly and effectively
remove water from all areas of work, to prevent the entry of harmful quantities of water into
the excavations and to dispose of the water removed. Avoid environmental damage and
nuisance.

D.

Disposal of Extracted Ground Water. Dispose of groundwater extracted by the dewatering
system employed at the construction site as described as follows:

a.
b.
c.

Reuse the water on-site for dust control, compaction, or irrigation, as
appropriate.
Retain the water on-site in a grassy or porous area to allow
infiltration/evaporation.
Discharge (by permit) to a sanitary sewer or storm drain (this option may
require a temporary method to filter sediment-laden water prior to
discharge). If discharge to a storm drain (i.e., surface waters) is the only
feasible option, the Project will comply with Water Board requirements for
construction dewatering. Measures may include characterizing the discharge
and receiving waters and developing a Best Management Practices Plan
including filtering methods and monitoring and reporting requirements.

E.

Contractor shall submit a dewatering plan.

F.

Removal. Remove equipment when no longer required for dewatering or water controlling
operations. Maintain operation of monitoring systems until their removal is approved.
Remove all temporary works and dewatering facilities in a manner satisfactory to the Owner
and the permits for the Project.

3.03.

DEWATERING PUMPING CONTROL

A.

For dewatering pumping outside normal working hours, engines shall be equipped and/or
shielded in a manner to keep noise to a minimum. Testing is required to show compliance
with local ordinances. The Contractor shall conduct all work to minimize the impact of
construction noise on nearby business and residential neighborhoods. Measures to reduce
construction noise are listed in the Specification Section 01 57 00 in addition to those
measures listed below.

B.

To minimize noise levels, the Contractor shall attempt to obtain electrical power from PG&E
in lieu of providing power by portable generator. If use of utility power is not practicable,
generator power may be provided by sound-attenuated electrical generators.

C.

Diesel generators shall not be utilized unless they are provided with sound barriers or
enclosures, as necessary, to comply with local ordinances.

D.

Open pumping from sumps shall not result in boils, softening of the ground, or loss of fines.
Sumps, subdrains, drain blankets, wells and well points shall be installed with suitable filters
or screens so that fines are not removed from the formation.

E.

Groundwater control operations shall be prosecuted and maintained 24 hours a day, 7 days a
week. Qualified personnel shall be on-site at all times to monitor system operations and to
perform maintenance as necessary to keep the system in operation.

F.

Provide a generator and all equipment necessary to provide a backup electrical power source
in the event of a power service interruption.
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G.

3.04.

Maintain temporary drainage facilities of adequate size, with standby pumps and adequate
back-up power for emergency use, to collect and dispose of water which enters the pipeline
trench or structure excavation.
CLEANUP

A.

Upon completion of the work in this Section, remove rubbish and debris and leave the entire
area affected by the work in a neat, clean and acceptable condition.
END OF SECTION
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SECTION 31 23 23
FILL
PART 1 GENERAL
1.1

1.2

1.3

1.4

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.

B.

Related Sections:
1. Section 31 05 13 - Soils for Earthwork: Soils for fill.
2. Section 31 05 16 - Aggregates for Earthwork: Aggregates for fill.
3. Section 31 23 16 - Excavation.
4. Section 31 23 17 - Trenching: Backfilling of utility trenches.

REFERENCES
A.

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

B.

ASTM International:
1. ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 ft-lbf/ft3).
2. ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Sand-Cone Method.
3. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil
Using Modified Effort (56,000 ft-lbf/ft3).
4. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the
Rubber Balloon Method.
5. ASTM D6938 - Standard Test Method for In-Place Density and Water Content of Soil and
Soil-Aggregate by Nuclear Methods (Shallow Depth).

SUBMITTALS
A.

Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.

Product Data: Submit data for geotextile fabric indicating fabric and construction.

QUALITY ASSURANCE
A.

Perform Work in accordance with Caltrans Standard Plans
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PART 2 PRODUCTS
2.1

FILL MATERIALS
A.

Subsoil Fill: Select Fill as specified in Section 31 05 13.

B.

Structural Fill: Coarse Aggregate Base as specified in Section 31 05 16.

C.

Granular Fill: Coarse Aggregate Subbase as specified in Section 31 05 16.

PART 3 EXECUTION
3.1

3.2

3.3

Fill

EXAMINATION
A.

Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

B.

Verify subdrainage, dampproofing, or waterproofing installation has been inspected.

C.

Verify structural ability of unsupported walls to support loads imposed by fill.

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 select fill and
compact to density equal to or greater than requirements for subsequent fill material.

C.

Scarify subgrade surface to depth of 6 inch.

D.

Proof roll to identify soft spots; fill and compact to density equal to or greater than
requirements for subsequent fill material.

BACKFILLING
A.

Backfill areas to contours and elevations specified.

B.

Systematically backfill to allow maximum time for natural settlement. Do not backfill over
porous, wet, or spongy subgrade surfaces.

C.

Place material in continuous layers as follows:
1. Subsoil Fill: Select Fill, maximum 8 inches loose depth.
2. Structural Fill: Coarse Aggregate Base, maximum 6 inches loose depth.
3. Granular Fill: Coarse Aggregate Subbase, maximum 6 inches loose depth.

D.

Employ placement method that does not disturb or damage other work.

E.

Maintain optimum moisture content of backfill materials to attain required compaction density.

F.

Backfill against supported foundation and retaining walls. Do not backfill against unsupported
foundation and retaining walls.

G.

Backfill simultaneously on each side of unsupported foundation walls until supports are in
place.
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3.4

3.5

3.6

3.7

H.

Slope grade away from building minimum 2 percent slope for minimum distance of 10 ft,
unless noted otherwise.

I.

Make gradual grade changes. Blend slope into level areas.

J.

Remove surplus backfill materials from site.

K.

Leave fill material stockpile areas free of excess fill materials.

TOLERANCES
A.

Section 01 40 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 1/2 inch from required
elevations.

D.

Top Surface of General Backfilling: Plus or minus 1 inch from required elevations.

FIELD QUALITY CONTROL
A.

Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.

B.

Perform laboratory material tests in accordance with ASTM D698.

C.

Perform in place compaction tests in accordance with the following:
1. Density Tests: ASTM D1557 or ASTM D6938.
2. Moisture Tests: ASTM D6938.

D.

When tests indicate Work does not meet specified requirements, remove Work, replace and
retest.

E.

Frequency of Tests: one test for each 1,000 square feet of each lift of fill material.

F.

Proof roll compacted fill surfaces under slabs-on-grade and paving.

PROTECTION OF FINISHED WORK
A.

Section 01 70 00 - Execution and Closeout Requirements: Protecting finished work.

B.

Reshape and re-compact fills subjected to vehicular traffic.

SCHEDULE
A.

Interior Slab-On-Grade:
1. Select Fill, compacted to 95 percent.
2. Cover with Structural Fill, compact uniformly to 95 percent of maximum density.

B.

Exterior Side of Foundation Walls and Retaining Walls:
1. Select Fill, to subgrade elevation. Each lift, compact uniformly to 90 percent of maximum
density.

C.

Fill Under Grass and Landscaped Areas:
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1.

Select Fill, to 6 inches below finish grade, compact uniformly to 80 percent of maximum
density.

D.

Fill For Berming:
1. Select Fill, to 12 inches below finish grade, compact uniformly to 80 percent of maximum
density.

E.

Fill Under Asphalt and Concrete Paving:
1. Compact subsoil to 95 percent of its maximum dry density.
2. Coarse Aggregate Subbase Fill, to 6 inches below bottom paving elevation, compact
uniformly to 95 percent of maximum density.
3. Coarse Aggregate Base Fill, to bottom paving elevation, compact uniformly to 95 percent
of maximum density.

F.

Fill to Correct Over-excavation:
1. Select Fill, flush to required elevation, compact uniformly to 95 percent of maximum
density.
END OF SECTION

Fill

31 23 23-4

Specifications

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

SECTION 31 23 30
SHORING AND TRENCH SAFETY
PART 1
1.01.
A.

1.02.
A.

GENERAL
SUMMARY OF SECTION
Principle items specified herein are:
1.

Shoring required for general safety, worker protection and protection of adjacent
property from the hazards of caving ground.

2.

Trench excavations

3.

Structural excavations

RELATED SECTIONS
Related work specified in other sections:
1.

1.03.
A.

1.04.

Section 31 23 19

Dewatering

REFERENCED CODES AND SPECIFICATIONS
The following standards apply:
1.

Cal/OSHA, State of California Administrative Code, Title 8; Industrial Relations,
Chapter 4, Subchapter 4, Construction Safety Orders.

2.

Occupational Safety and Health Administration (OSHA) Regulations, 29 CPR Part
1926 Subpart P - Excavations.

CONTRACTOR'S RESPONSIBILITIES FOR SAFETY

A.

The Contractor shall be solely and completely responsible for conditions of the job site,
including safety of all persons (including employees) and property during performance of the
Work. This requirement shall apply continuously and not be limited to normal working hours.

B.

The duty of the Engineer to conduct construction review of the Contractor's performance is
not intended to include a review or approval of the adequacy of the Contractor's safety
supervisor, the safety program, or any safety measures taken in, on, or near the construction
site.

C.

The Engineer will review the submittal of the Contractor's proposed shoring system to verify
the general scope of the Work, to determine that qualified professional engineering services
are used and to determine that appropriate construction techniques are proposed for use.
This review shall not in any way be construed to relieve the Contractor from sole
responsibility for the design and safety of such shoring.

D.

The Contractor shall appoint a supervisory employee who shall be responsible for
determining which of the engineered shoring systems (if alternates are provided) shall be
used depending on local soil type, water table, etc.
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1.05.
A.

1.06.

PERMIT
For trenches or excavations five (5) - feet or more in depth, obtain from the State Division of
Industrial Safety a permit for such excavation; submit a copy of the permit to the Engineer,
prior to initiating any Work requiring said permit.
SAFETY ORDERS

A.

The Contractor shall have at the Work site, copies or suitable extracts of the Construction
Safety Orders of Cal-OSHA.

B.

All Work shall comply with the provisions of these and all other applicable laws, ordinances
and regulations.

1.07.
A.

SUBMITTALS
Submit the following in accordance with Section 01 33 00 – “Submittal Procedures”:
1.

Trench Safety Plan:
a.

For trenches or excavations five feet or more in depth, the Contractor shall
submit to the Engineer a detailed plan design of shoring, bracing, sloping, or
other provisions to be made for worker protection from the hazards of caving
ground. The design shall be coordinated with the dewatering plan (Section

b.

31 23 19). Such plans shall be submitted at least 10 working days before the
Contractor intends to begin trenching or excavation work. Submittal shall be
for trench work and work at vaults, and other cuts 5 feet or more in depth.
NOTE: Water table and moisture content will vary with rainfall and cause
varying soil strength.

c.

Groundwater will be present in trench backfill of existing utilities. Contractor
shall design shoring and dewatering systems to mitigate against washout of
materials from existing utility trenches. Reconstruction of the structural
section of the road will be completed at the Contractor’s expense.

d.

The trench safety plans shall be prepared, stamped and signed by a civil or
structural engineer registered in California. Stamped and sealed copies of
calculations necessary to obtain approval of the systems shall be submitted
also. These plans shall be posted on the job site.

e.

Nothing herein shall be deemed to allow the use of a shoring, sloping, or
protective system less effective than that required by the Construction Safety
Orders of the Division of Industrial Safety.

PART 2

PRODUCTS (NOT USED)

PART 3

EXECUTION

3.01.
A.

REMOVAL OF SHORING
Removal of shoring shall not damage pipes or structures, cause settlement or heave the
ground surface, or produce vibrations that could damage adjacent pipe or structures.
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B.
PART 4

Minimum compaction requirements must be met after shoring is removed.
TESTING

No field testing is required.
END OF SECTION
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SECTION 31 25 01
STORMWATER POLLUTION PREVENTION PLAN
PART 1 - GENERAL
1.1

SUMMARY
A.

Description

1.

Associated with Construction and Land Disturbance Activities (Order 2012-0006-DWQ)
(Construction General Permit) regulates stormwater discharges for construction activities
under Clean Water Act Section 402. Dischargers whose projects disturb 1 or more acres
of soil, or whose projects disturb less than 1 acre but are part of a larger common plan of
development that in total disturbs 1 or more acres, are required to obtain coverage under
the Construction General Permit. The Construction General Permit requires the
development and implementation of a Storm Water Pollution Prevention Plan (SWPPP).
The Construction General Permit separates projects into Risk Levels 1, 2, or 3. Risk
levels are determined during the planning and design phases and are based on potential
erosion and transport to receiving waters. Requirements apply according to the Risk
Level determined.

2.

The Contractor is responsible for preparing and managing a Storm Water Pollution
Prevention Plan (SWPPP) for the duration of the construction project until final
acceptance by the Owner.

3.

This Specification section applies to the Work performed by the Contractor as necessary
to comply with applicable SWPPP regulations during construction.

4.

The preliminary risk level/ project type assigned to the Project has been determined to be
Level 2. The Contractor shall perform the Project Risk Determination (PRD) to update the
preliminary risk level/ project type indicated in this Specification section, review it with the
Owner’s Representative for acceptance.

5.

To prevent impairment to water quality from construction site discharges to surface
waters, the Contractor shall develop a project-specific Stormwater Pollution Prevention
Plan (SWPPP) in accordance with the risk level/ project type appropriate for the project
and as specified herein. The regulations require that the SWPPP include a projectspecific Monitoring Program (MP) and utilize Best Management Practices (BMPs).

6.

The SWPPP shall be prepared by a Qualified SWPPP Developer (QSD) and certified by
QSD as a legally defensible SWPPP.

7.

The Contractor shall be aware that the preliminary risk level/ project type specified herein
is based on the preliminary estimates of the size of the construction site area and the size
of the disturbed area. It shall be the responsibility of the Contractor to reassess these
estimates once all the Contractor’s planning for the Project is finalized, and the updated
information shall be included in the SWPPP.

8.

The SWPPP shall comply with the General Construction Permit and in accordance with
the following publications: California Stormwater Quality Association (CASQA)
Stormwater Best Management Practice Handbook – Construction, or Caltrans Storm
Water Quality Handbooks - Construction Site Best Management Practices Manual, and
their respective SWPPP Templates. These resources provide the necessary materials
and regulations for meeting the requirements of the General Construction Permit. The
SWPPP shall provide a description of potential stormwater runoff and/or other sources
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which are likely to add significant quantities of pollutants to stormwater discharges and/or
which may result in non-stormwater discharges from the construction site.
9.

The Contractor shall submit the SWPPP to the Owner’s Representative for review and
acceptance.

10.

The Contractor shall obtain Owner’s Representative’s written acceptance of the SWPPP
in the form of Owner’s acceptance signature on the SWPPP certification sheet.

11.

The Contractor shall then establish Contractor’s project-specific user ID with the
California State Water Resources Control Board’s Storm Water Multiple Application and
Report Tracking System (SMARTS) and submit the user ID to the Owner’s
Representative in order for the Owner’s Representative to add the Contractor’s user ID to
the Owner’s SMARTS account. Once OCSD adds the Contractor’s user ID as a Data
Submitter for the Project into SMARTS and notifies the Contractor of the addition
(linkage), the Contractor shall upload to SMARTS all required permit documentation,
including, but not limited to, the Stormwater Pollution Prevention Plan (SWPPP) in the
format required by SMARTS.

B.
1.
1.2

Related Sections:
Section 31 25 13 – Erosion Control

REFERENCES
A.

A. All Work specified herein shall conform to or exceed the applicable requirements of the
referenced portions of the following publications to the extent that the provisions thereof
are not in conflict with other provisions of these Specifications.

B.

Comply with the applicable editions of the following codes, regulations, and standards.

1.

1. Industry Standards:
a. CASQA Stormwater Best Management Practice Handbook– Construction
b. Caltrans Storm Water Quality Handbooks - Construction Site Best
Management Practices Manual

C.

1.
2.
3.
4.
1.3

Comply with laws and regulations on stormwater management of the applicable federal,
state, county, city, and special district jurisdictions, which includes, but is not limited to,
the following:
U.S. Environmental Protection Agency;
California Department of Fish and Wildlife;
Regional Water Quality Control Board, (RWQCB);
County of Humboldt, California.

CONTRACTOR SUBMITTALS
A.

Submit documents in accordance with Division 1 requirements.

B.

Upload into SMARTS all additional documents required by the General Construction
Permit and/or as directed by the Owner’s Representative.

C.

Submit the following:

1.

Contractor’s user ID as a Data Submitter for the Project into SMARTS.

Stormwater Pollution Prevention Plan
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2.

2. SWPPP and all other SWPPP-required documents uploaded into SMARTS:
a. Monthly and annual compliance reports;
b. Sample analysis reports;
c. Rain event action plans;
d. Proof of training for the QSD and the QSP at the time of online submittal.

1.4

3.

Subsequent SWPPP amendments, if any, and the related notifications.

4.

Written non-compliance notifications.

QUALITY ASSURANCE
A.

A. General:

1.

Comply with the requirements specified herein and the applicable Division 1
Specifications.

2.

The SWPPP and all SWPPP amendments, inspection checklists, and all regulatory
paperwork shall be kept at the construction site at all times and made available upon
request for audit by the Owner’s Representative or regulatory authorities having
jurisdiction.

3.

Contractor Qualifications:
a. Comply with the requirements for the certifications, licenses, training, skills,
experience, and other qualifications required by regulations applicable to the
SWPPP program.

PART 2 – PRODUCTS (NOT USED)
PART 3 - EXECUTION
3.1

GENERAL
A.

The Contractor shall not break ground under any circumstances until the SWPPP has
been approved and the Owner’s Representative has obtained the General Construction
Permit.

B.

The Contractor shall employ a Qualified SWPPP Practitioner (QSP) to implement and
manage the final Owner approved SWPPP and, if any, subsequent SWPPP
amendments. The Contractor shall be responsible for compliance with the SWPPP by
Contractor’s and Subcontractors’ personnel.

C.

C. The Contractor’s SWPPP implementation shall also include the installation,
maintenance, and removal of temporary Best Management Practices specified in the
SWPPP until and through the completion of the Project until final acceptance by the
Owner.

D.

The Contractor shall be familiar with all the requirements contained in the General
Construction Permit and SWPPP.

E.

The Contractor shall develop and maintain inspection checklists to ensure compliance
with the SWPPP.
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F.

The original QSD, unless another QSD is accepted by the Owner’s Representative, shall
amend the SWPPP whenever there is a change in BMP selection due to changes in
construction or operations or for any other reason which may affect the discharge of
pollutants off the Owner’s property to surface waters, groundwaters, and/or a municipal
storm sewer system. The SWPPP shall be amended regularly to ensure that sufficient
BMPs are being evaluated, selected, and implemented, and that the Contractor maintains
its compliance. The Contractor shall notify the Owner’s Representative of any such
changes to the SWPPP. In addition, the Contractor shall obtain Owner’s Representative’s
written acceptance for each BMP removal.

G.

The Contractor shall actively follow changes in stormwater-related regulations. If a
regulatory change occurs at any time during the Contract, the Contractor’s original QSD,
unless another QSD is accepted by the Owner, shall do the following in order to comply
with the regulatory change and the mandated compliance deadline(s);

1.

Initiate a preliminary discussion with the Owner’s Representative regarding the impact on
the SWPPP.

2.

Prepare a revised SWPPP or, at Owner’s sole discretion, an SWPPP amendment.

3.

Notify the Owner’s Representative in writing regarding the SWPPP changes: include a
summary of the changes and the Contractor-proposed associated implementation
timeline.

4.

Perform the following if directed by the Owner’s Representative:
a. Obtain Owner’s written acceptance of the revised/amended SWPPP in the form of
Owner acceptance signature on the amended SWPPP certification sheet.
b. Upload the revised/amended SWPPP documentation to SMARTS.

5.

3.2

Implement the revised/amended SWPPP by the mandated compliance deadline(s).

MONITORING PROGRAM
A.

The Contractor shall implement the MP and shall be responsible for monitoring the
actions and the activities of those responsible to the Contractor.

B.

For general construction projects of Risk Levels 2 and 3 and for linear
underground/overhead projects (LUP) of Project Types 2 and 3, the General Construction
permit requires a Monitoring Program to be developed as outlined in the permit.

C.

For general construction projects of Risk Level 1 and for linear underground/overhead
projects (LUP) of Project Type 1, the General Construction permit requires a Monitoring
Program to be developed for non-visible pollutants only.

D.

The number of the monitoring stations and samples required shall be determined as part
of the MP.

E.

The Contractor shall include in their bid the full cost of monitoring and reporting
throughout the duration of construction including any required sample collection and
analysis.

F.

The Contractor shall allow personnel representing the Owner, the RWQCB, and/or local
and/or other regulatory agencies to enter upon the construction site at any time to inspect
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the construction site for compliance, and to sample and monitor construction site
discharges.
G.

3.3

3.4

The MP may extend past the completion date for this Contract. The Contractor’s
responsibilities for the MP shall continue through final acceptance of the project by the
Owner.

DUTY TO COMPLY
A.

The Contractor shall comply with all conditions identified in the General Construction
Permit, and laws and regulations of the jurisdictions listed elsewhere in this Specification.

B.

Non-adherence with the conditions specified in the General Construction Permit may
constitute a violation of the Clean Water Act and the Porter-Cologne Water Quality
Control Act and may be grounds for enforcement action by the RWQCB and/or local
regulators. The Owner shall be reimbursed by the Contractor for any fines and other
associated costs incurred by the Owner due to the Contractor’s lack of compliance with
the SWPPP.

C.

The Contractor shall take all reasonable steps to minimize and prevent any violation of
the General Construction Permit and/or ordinances of the local jurisdictions listed
elsewhere in this Specification section.

3.4 COMPLIANCE CERTIFICATION
A.

An officer or other authorized representative of the Contractor shall certify in writing to the
Owner monthly and annually, and at final acceptance of the construction by the Owner if
it occurs before the next annual report, that its construction activity is and has been in
compliance or has been modified to comply with the requirements of the General
Construction Permit and ordinances of the local jurisdictions listed elsewhere in this
Specification section.

B.

If the Contractor determines that it cannot certify compliance with the General
Construction Permit, ordinances of the local jurisdictions, and/or the SWPPP
requirements, the Contractor shall notify the Owner’s Representative immediately. The
notification shall identify the type of non-compliance, describe the actions necessary to
achieve compliance, and include a time schedule when compliance will be achieved. A
written non-compliance notification for each such event shall be submitted within 15 days
of identification of the event by the Contractor.
END OF SECTION
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SECTION 31 25 13
EROSION CONTROLS
PART 1
1.01.
A.

GENERAL
SUMMARY
Section Includes:
1.

B.

1.02.
A.

B.

Rock Energy Dissipater.

Related Sections:
1.

Section 31 05 13 - Soils for Earthwork.

2.

Section 31 05 16 - Aggregates for Earthwork.

3.

Section 31 10 00 - Site Clearing.

4.

Section 31 23 16 - Excavation.

5.

Section 31 23 23 - Fill.

6.

Section 31 37 00 - Riprap.

7.

Section 32 92 19 - Seeding.

8.

Section 33 42 13 - Pipe Culverts.

REFERENCES
American Association of State Highway and Transportation Officials:
1.

AASHTO T88 - Standard Specification for Particle Size Analysis of Soils.

2.

AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using
a 10-lb Rammer and a 18-in. Drop.

ASTM International:
1.

ASTM C127 - Standard Test Method for Density, Relative Density (Specific Gravity),
and Absorption of Coarse Aggregate.

2.

ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-lbf/ft3).

3.

ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000 ft-lbf/ft3).

4.

ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place
by Nuclear Methods (Shallow Depth).
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5.
1.03.

ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by
Nuclear Methods (Shallow Depth).

QUALITY ASSURANCE

A.

Perform Work in accordance with requirements of Section 31 05 13, Section 31 05 16,
Section 31 10 00, Section 31 23 16, Section 31 23 23, Section 31 37 00, Section 32 92 19,
and Section 32 93 00.

B.

Perform Work in accordance with the Stormwater Pollution Prevention Plan Prepared for the
project and Best management Practices.

1.04.

PRE-INSTALLATION MEETINGS

A.

Section 01 30 00 - Administrative Requirements: Pre-installation meeting.

B.

Convene minimum one week prior to commencing work of this section.

PART 2
2.01.

PRODUCTS
ROCK AND GEOTEXTILE MATERIALS

A.

Rock: Limestone type; broken stone or irregular shaped rock; solid and nonfriable; 6 inch
minimum size, 12 inch maximum size.

B.

Geotextile Fabric: Furnish in accordance with Caltrans Standard Plans or as otherwise
specified.

2.02.

PLANTING MATERIALS

A.

Seeding: as specified in Section 32 92 19.

B.

Mulch: as specified in Section 32 92 19.

2.03.
A.
2.04.
A.
PART 3
3.01.

PIPE MATERIALS
Pipe: Plastic, as specified in Section 33 42 13.
SOURCE QUALITY CONTROL (AND TESTS)
Section 01 40 00 - Quality Requirements: Testing, inspection and analysis requirements.
EXECUTION
EXAMINATION

A.

Section 01 30 00 - Administrative Requirements: Verification of existing conditions before
starting work.

B.

Verify gradients and elevations of base or foundation for other work are correct.

3.02.

ROCK ENERGY DISSIPATER
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A.

Excavate to indicated depth of rock lining or 12” nominal placement thickness. Remove
loose, unsuitable material below bottom of rock lining, then replace with suitable material.
Thoroughly compact and finish entire foundation area to firm, even surface.

B.

Lay and overlay geotextile fabric over substrate. Lay fabric parallel to flow from upstream to
downstream. Overlap edges upstream over downstream and upslope over downslope
provide a minimum overlap of 3 feet. Cover fabric as soon as possible and in no case leave
fabric exposed more than 4 weeks.

C.

Carefully place rock on geotextile fabric to produce an even distribution of pieces, with
minimum of voids and without tearing geotextile.

D.

Unless indicated otherwise, place full course thickness in one operation to prevent
segregation and to avoid displacement of underlying material. Arrange individual rocks for
uniform distribution.

E.

Install Work in accordance with Humboldt County, State, and Federal standards.

3.03.

SITE STABILIZATION

A.

Incorporate erosion control devices indicated on the Drawings into the Project at the earliest
practicable time.

B.

Construct, stabilize and activate erosion controls before site disturbance within tributary areas
of those controls.

C.

Stockpile and waste pile heights shall not exceed 10 feet. Slope stockpile sides at 2: 1 or
flatter.

D.

Stabilize any disturbed area of affected erosion control devices on which activity has ceased
and which will remain exposed for more than 20 days.

E.
3.04.

1.

During non-germinating periods, apply mulch at recommended rates.

2.

Stabilize disturbed areas which are not at finished grade and which will be disturbed
within one year in accordance with Section 32 92 19 at 50 percent of permanent
application rate with no topsoil.

3.

Stabilize disturbed areas which are either at finished grade or will not be disturbed
within one year in accordance with Section 32 92 19 permanent seeding
specifications.

Stabilize stockpiles immediately.
FIELD QUALITY CONTROL

A.

Section 01 40 00 - Quality: Field inspecting, testing, adjusting, and balancing.

B.

Inspect erosion control devices on a weekly basis and after each runoff event. Make
necessary repairs to ensure erosion and sediment controls are in good working order.

3.05.
A.

CLEANING
Section 01 70 00 - Execution and Closeout Requirements: Requirements for cleaning.
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B.

When sediment accumulation in sedimentation structures has reached a point one-third
depth of sediment structure or device, remove and dispose of sediment.

C.

Do not damage structure or device during cleaning operations.

D.

Do not permit sediment to erode into construction or site areas or natural waterways.

E.

Clean channels when depth of sediment reaches approximately one half channel depth.

3.06.

PROTECTION

A.

Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting
finished Work.

B.

Protect paving from elements, flowing water, or other disturbance until curing is completed.
END OF SECTION

Erosion Controls
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SECTION 31 35 26.13
HDPE LINER
PART 1 GENERAL
1.01 SUMMARY
A.

Section Includes:
1. 60 Mil textured HDPE geomembrane liner for installation in the Recirculation Gravel
Filters.

1.02 REFERENCES
A.

American Society of Testing and Materials (ASTM):
1. D 1004 Test Method for Initial Tear Resistance of Plastic Film and Sheeting
2. D 1238 Standard Test Method for Flow Rates of Thermoplastics by Extrusion
Plastometer
3. D 1505 Test Method for Density of Plastics by the Density-Gradient Technique
4. D 1603 Test Method for Carbon Black in Olefin Plastics
5. D 3895 Standard Test Method for Oxidative-Induction Time of Polyolefins by Differential
Scanning Calorimetry
6. D 4218 Standard Test Method for Determination of Carbon Black in Polyethylene
Compounds
7. D 4833 Standard Test Method for Index Puncture Resistance of Geotextiles,
Geomembranes, and Related Products
8. D 5199 Standard Test Method for Measuring Nominal Thickness of Geotextiles and
Geomembranes
9. D 5397 Standard Test Method for Evaluation of Stress Crack Resistance of Polyolefin
Geomembranes Using Notched Constant Tensile Load Test
10. D 5596 Standard Test Method for Microscopic Evaluation of the Dispersion of Carbon
Black in Polyolefin Geosynthetics
11. D 5994 Standard Test Method for Measuring Core Thickness of Textured
Geomembranes
12. D 6392 Standard Test Method for Determining the Integrity of Nonreinforced
Geomembrane Seams Produced Using Thermo-Fusion Methods
13. D 6693 Standard Test Method for Determining Tensile Properties of Nonreinforced
Polyethylene and Nonreinforced Flexible Polypropylene
GeomembranesD4437 - Standard Practice for Determining the Integrity of Field Seams
Used in Joining Flexible Polymeric Sheet Geomembranes.
14. D5641 Practice for Geomembrane Seam Evaluation by Vacuum Chamber.
15. D5820 Practice for Pressurized Air Channel Evaluation of Dual Seamed Geomembranes.
16. D4439 - Terminology for Geosynthetics.

B.

Geosynthetic Research Institute (GRI):
1. GRI Test Method GM6 - Pressurized Air Test for Dual Seamed Geomembranes.
2. GRI Test Method GM9 - Standard Practice for Cold Weather Seaming on
Geomembranes.
3. GRI Test Method GM13 - Test Properties, Testing Frequency and Recommended
Warranty for High Density (HDPE) Smooth and Textured Geomembranes.
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4. GRI-GM14* - Selecting Variable Intervals for Taking Geomembrane Destructive Seam
Samples Using the Method of Attributes.
5. GRI GM 17 Test Properties, Test Properties and Testing Frequency for Linear Low
Density Polyethylene (LLDPE) Smooth and Textured Geomembranes.
6. GRI Test Method GM-19 - Seam Strength and Related Properties of Thermally Bonded
Polyolefin Geomembranes.
7. GRI-GM20* - Selecting Variable Intervals for Taking Geomembrane Destructive Seam
Samples Using Control Charts.
8. GRI Test Method GM29 - Field Integrity Evaluation of Geomembrane Seams (and Sheet)
Using Destructive and/or Nondestructive Testing.
C.

Definitions:
1.
Lot - A quantity of resin (usually a rail car) used in the manufacture of geomembranes.
Finished roll will be identified by a roll number traceable to the resin lot used.
2.
Construction Quality Assurance Consultant (CONSULTANT) - Party, independent from
MANUFACTURER and INSTALLER that is responsible for observing and
documenting activities related to quality assurance during the lining system
construction.
3.
ENGINEER- The individual or firm responsible for the design and preparation of the
project’s Contract Drawings and Specifications.
4.
Geomembrane Manufacturer (MANUFACTURER) - The party responsible for
manufacturing the geomembrane rolls.
5.
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, usually under the direction of the OWNER.
6.
INSTALLER- Party responsible for field handling, transporting, storing, deploying,
seaming, and testing of the geomembrane seams.
7.
Panel - Area of a geomembrane that will be seamed in the field that is larger than 100
sq. ft.
8.
Patch - Area of a geomembrane that will be seamed in the field that is less than 100 sq.
ft.
9.
Subgrade Surface - Soil layer surface which immediately underlies the geosynthetic
material(s).
10. HDPE – High density polyethylene.
11. FML – Flexible membrane liner, and in the context of this Contract means HDPE.
12. Wrinkles – Corrugations in HDPE liner which will fold over during placement of
materials overlying FML.
13. Minimum Average Value – Average of test values calculated in accordance with
specified standard at minimum frequency specified in GRI Test Method GM19.
14. Conform to ASTM D4439 for interpretation of terms used in this Section.
15. Owner’s Designated Representative indicates personnel identified by the OWNER.
This may be the ENGINEER, CQA ENGINEER, or others.

1.03 SUBMITTALS
A.

HDPE Liner

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 Table 1.9).
2. Geomembrane Roll
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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 INSTALLER shall furnish the following information to the ENGINEER and OWNER 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
c.
Approved drawings will be for concept only and actual panel placement
will be determined by site conditions.
d.
Installer’s Geosynthetic Field Installation Quality Assurance Plan

C.

The INSTALLER 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 and location of repairs.

1.04 QUALITY ASSURANCE
A.

Perform work of this Section in accordance with State of California Standards.

1.05 QUALIFICATIONS
A.

Installer:
1. Trained and qualified to install the type of FML to be used for the project, and an
approved and/or licensed installer of FML manufacturer. Submit a copy of the approval
letter or license.
2. Personnel performing seaming operations shall be qualified by experience or by
successfully passing seaming tests.
3. At least 1 seamer shall have experience seaming at least 10 million sq ft of FML of the
same generic type as FML used for the project using the same type of seaming method.
This master seamer shall provide direct supervision over apprentice seamers.
4. Apprentice seamers shall have installed a minimum of 5 million sq ft of FML during the
last 5 years.

B.

Geosynthetic Testing Laboratory
1. The Geosynethic Testing Laboratory shall be independent of the Contractor and Installer.
2. Three years of continuous experience in similar geosynthetic materials testing.
a.
Geosynthetic Testing Laboratory shall be employed by the
CONTRACTOR.
b.
Geosynthetic Testing Laboratory to report results directly to the
ENGINEER.

1.06 DELIVERY, STORAGE, AND HANDLING
A.

Package and label FML rolls or blankets prior to shipment to the Site. The label shall indicate
FML manufacturer, type of FML, thickness, lot number, roll number, and roll dimensions.
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B.

When transported to the Site, handle FML rolls or blankets by appropriate means so that no
damage is caused, as recommended by FML manufacturer.

C.

Take adequate measures to keep FML materials away from punctures, abrasions and
excessive dirt and moisture (e.g., level, dry, and protected from vandalism and theft).

D.

Use appropriate handling equipment when moving rolled or folded FML from one place to
another.

1.07 ENVIRONMENTAL REQUIREMENTS
A.

Install FML in accordance with manufacturer’s instructions.

B.

Suspend installation operations whenever climatic conditions, as determined by ENGINEER
or manufacturer's representative, are unsatisfactory for placing FML to the requirements of
this Section.

C.

Weather Conditions for FML Placement:
1. Comply with manufacturer's recommendation.
2. Do not unroll, unfold, or place FML at an ambient temperature below 32 degrees F or
above 104 degrees F, unless FML liner installation CONTRACTOR obtains written
approval from FML liner manufacturer and ENGINEER.
3. Install on dry cohesive soil layer.
4. FML placement shall take into account Site drainage, wind direction, Site Construction,
access to the Site and production schedule of the Work.
5. FML placement shall not proceed if subgrade conditions have deteriorated due to
moisture, or in the presence of high winds, as determined by ENGINEER, which might
damage the FML.
6. Deployed FML should be adequately ballasted at all times to limit the risk of wind
damage.

D.

Weather Conditions for FML Placement:
1. Comply with manufacturer's recommendations.
2. Make no weld below 34 degrees F unless:
a.
Installation CONTRACTOR strictly follows the guidelines for field
seaming of FML in cold weather, as identified in GRI Test Method GM9.
b.
Installation CONTRACTOR obtains written approval from FML
manufacturer to weld at temperature below 32 degrees F in accordance
with GRI Test Method GM9.
3. Between 34 degrees F and 50 degrees F, seaming is possible if FML is preheated by
either sun or hot air device, and if there is not excessive cooling resulting from wind
4. Make no weld below 5 degrees F.
5. In all cases, FML must be dry while being welded.

1.08 SEQUENCING AND SCHEDULING
A.

HDPE Liner

Coordinate the installation of FML with surface preparation work and installation of structures
which will penetrate the FML.

31 35 26.13-4

Specifications

Willow Creek Community Services District
Wastewater Collection, Treatment and Disposal System Project

1.09 MANUFACTURER’S WARRANTY
A.

Material shall be warranted, on a pro-rata basis against Manufacturer’s defects 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 project completion.

C.

Provide 5-year manufacturer's warranty against manufacturing defects.

D.

Warranty: Include coverage for:
1.
Defective product found to be not in compliance with the requirements of this Section.
2.
Replacement of the FML with new material including costs associated with FML
installation.

E.

CONTRACTOR shall complete original warranty forms in OWNER’S name and register with
manufacturer.

PART 2 PRODUCTS
2.01 GEOMEMBRANE PROPERTIES
A.

All geomembrane shall be 60-mil HDPE Textured geomembrane.

B.

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 requirements:

Table 2.1: Raw Material Properties
Property
Density (g/cc)
Melt Flow Index (g/10 min)
C.

Test Method
ASTM D792, Method B
ASTM D 1238 (190/2.16)

HDPE
>0.94
<1.0

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 2.01.D and be tested
by an acceptable method of inspecting for pinholes.
5. All geomembrane shall contain edge markings which shall denote the name of the
manufacturer, the product thickness, the year of manufacture and the length of the roll.
Theses marking shall occur at uniformly spaced intervals throughout the entire length of
the roll.
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D.

Textured surface and structured surface geomembrane shall contain a smooth surface on
each edge. Otherwise, texturing shall be uniform from edge to edge and roll to roll. Textured
geomembrane shall be manufactured with an embossed surface to ensure uniformity of
texture. Textured and/or structured geomembrane shall meet the minimum requirements:
1.
Table 2.2. Textured Geomembrane Minimum Properties

TESTED PROPERTY
Thickness (nominal), mil (mm)
Thickness, (minimum average) mil (mm)

TEST METHOD

FREQUENCY

ASTM D5994

MINIMUM AVERAGE VALUE

every roll

Min 8 of 10 Measurements (-10%)

60 (1.5)
57 (1.43)
54 (1.35)

Lowest individual reading (-15%)

51 (1.28)

Density, g/cc, maximum

ASTM D792 Method B

200,000 lb

0.94

Tensile Properties (each direction)
Strength at Break, lb/in-width (N/mm)
Elongation at Break, %

ASTM D6693, Type IV
Dumbell, 2 ipm
G.L. 2.0 in (51 mm)

20,000 lb

132 (23.1)
350

Tear Resistance, lb (N)

ASTM D1004

45,000 lb

45 (200)

Puncture Resistance, lb (N)

ASTM D4833

45,000 lb

120 (534)

Carbon Black Content, % (Range)

ASTM D421 8

20,000 lb

2.0-3.0

Carbon Black Dispersion

ASTM D5596

45,000 lb

Note(1)

Asperity Height, mil (mm)

ASTM D7466

second roll

20 (0.5)

Stress Crack Resistance (SP-NCTL) hrs.

ASTM D5397

200,000 lb

500

Oxidative Induction Time, min

ASTM D3895, 200° C; O2,
1 atm

200,000 lb

>140

NOTES:
•

(1)Dispersion

only applies to near spherical agglomerates. 10 views shall be Category 1 or 2.

E.

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.

2.02 SOURCE QUALITY CONTROL
A.

Manufacturer shall perform tests on HDPE at a minimum frequency specified in GRI Test
Method GM13.

2.03 ACCEPTABLE MANUFACTURERS
A.

The following manufacturers or equivalent are acceptable:
1.
Agru America Inc., 500 Garrison Road, Georgetown, SC 29440
2.
Solmax, 19103 Gundle Road, Houston, TX 77073

PART 3 EXECUTION
3.01 EXAMINATION

HDPE Liner
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A.

INSTALLER shall obtain ENGINEER approval in writing prior to installing FML and prior to
placing subsequent layers on FML.

B.

Coordinate activities such that ENGINEER can observe testing. ENGINEER will observe all
testing and collect samples for destructive laboratory testing.

3.02 EQUIPMENT
A.

Welding equipment and accessories shall meet the following requirements:
1. Gauges showing temperatures in apparatus such as extrusion welder or fusion 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.

3.03 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.

Visually inspect the geomembrane during deployment for imperfections and mark faulty or
suspect areas.

C.

Deployment of geomembrane panels shall be performed in a manner that will comply with the
following guidelines:
1. Geomembranes shall be installed according to site-specific specifications.
2. Unroll geomembrane using methods that will not damage geomembrane and will protect
underlying surface from damage (spreader bar, protected equipment bucket).
3. Place ballast (commonly sandbags) on geomembrane which will not damage
geomembrane to prevent wind uplift.
4. Personnel walking on geomembrane shall not engage in activities or wear shoes that
could damage it. Smoking will not be permitted on the geomembrane.
5. Do not allow heavy vehicular traffic directly on geomembrane. Rubber-tired ATV’s and
trucks are acceptable if wheel contact is less than 8 psi.
6. Protect geomembrane in areas of heavy traffic by placing protective cover over the
geomembrane.

D.

Sufficient material (slack) shall be provided to allow for thermal expansion and contraction of
the material.

3.04 GENERAL
A.

The ENGINEER shall be notified seven (7) days prior to commencing installation. The
Installation Contractor shall have provided submittals and received approval of material and
verified the preparation of the base the FML is to be placed upon prior to commencing with
the installation.

B.

Sufficient sandbags and other needed materials and equipment shall be on Site and ready to
use to complete installation of geosynthetic components prior to commencement of any
installation.
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C.

FML liner panels shall be laid in strict accordance to the manufacturer's instructions and shop
drawings. Any necessary deviations shall be documented.

D.

The Installation Contractor shall carry out a visual inspection of all geosynthetic rolls upon
arrival at the Site for possible transport damage. As each sheet is unrolled, the Installation
Contractor shall carry out further visual inspection of the sheet surface. All defects shall be
repaired prior to installation. The OWNER retains the right to reject all defective material.

E.

It shall be the CONTRACTOR'S responsibility to provide adequate storage facilities for
geosynthetics according to the manufacturer's recommendations. All materials stored on Site
shall be protected to keep the material clean and dry.

F.

Based on the finding of leak location or CQA activities, the ENGINEER will make the
determination as to responsibility of each repair necessary. Costs for material defects and
repairs necessary to due installation will be the responsibility of the contracted liner installer.
Costs for repairs necessary to due soil materials, placement of the sand drainage layer, or
heavy equipment, will be the responsibility of the CONTRACTOR

3.05 PREPARATION
A.

Surface Preparation:
1. Do not begin installation of FML liner until a proper subbase has been prepared and
approved by ENGINEER and CONTRACTOR. The prepared surface shall be free from
abrupt changes in grade, water, loose earth, exposed rocks, rubble, protrusions,
vegetation, and other foreign matter which may be damaging to FML. Inspect the
subbase to ensure cohesive soil layer is in good repair and good condition.
2. Do not place FML liner in an area which has become softened by precipitation and which
will not support liner installation equipment without rutting.
3. Do not place FML liner on saturated or damaged cohesive soil layer

3.06 PANEL PLACEMENT
A.

Designate each roll or blanket with an individual panel number and correlate with
manufacturer's identification number. Mark each designation in each roll as it is deployed.
Position FML liner on the Site as shown on the layout drawings. A panel is the unit area of
in-place membrane which is to be seamed (i.e., 1 roll may be cut into several panels). Follow
manufacturer's instructions on the wrapping containing FML liner materials to assure the
panels are unrolled or unfolded in the proper direction for seaming. Unroll or unfold only the
panels which are to be anchored or seamed together that day. Exercise care not to damage
FML liner during this operation. Require workers to wear footwear which will not damage FML
liner.

B.

Minimize pulling of FML liner panels to reduce permanent tension.

C.

Minimize dragging of textured FML to prevent damage to texturing.

D.

Take the following precautions to minimize the risk of damage by wind during panel
placement:
1. Orientate work according to the direction of prevailing winds if possible, unless otherwise
specified.
2. Provide adequate securement of FML liner panels to prevent uplift by wind, using sand
bags, or any other ENGINEER APPROVED means which will not damage FML liner.

HDPE Liner
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Along the edges, ensure loading is continuous to avoid possible wind flow under the
panels.
E.

Replace panels which, in the judgment of ENGINEER, become seriously damaged (torn or
twisted permanently). Repair less serious damage in accordance with Article 3.7. Remove
rejected panels from the Site.

F.

Do not proceed with FML liner placement when raining or in an area of ponded water.

G.

Install FML roll so that there will be no corrugations or folds at the average expected
temperature of the final use condition.

H.

Operation of equipment over FML will be in conformance with the following guidelines:
Average Equipment Ground Pressure (psi)
5
5-8
>8

Min. Lift Thickness Below Tracks (in)
12
24
36

I.

Where access or haul roads over the FML are to be utilized, a minimum of 3 feet of suitable
material as approved by the ENGINEER shall be placed at these locations. Other methods
for protecting the liner along the haul roads shall be considered by the ENGINEER. The haul
roads may be removed and the area restored to project specifications or left in-place at the
direction of the ENGINEER.

J.

Install material to account for shrinkage and contraction while avoiding wrinkles. Install
material stress-free with no bridging before it is covered. Add material as needed to avoid
bridging.

K.

Before wrinkles fold over, attempt to push them out. For wrinkles that cannot be pushed out,
cut them out and repair cuts prior to burial or at the direction of the ENGINEER.

L.

Only sandbags with non-metal ties may be used as required to hold the FML in position
during installation. Sandbags shall be sufficiently close-knit to preclude fines from working
through the bag. The CONTRACTOR is responsible for providing enough ballast to prevent
damage due to winds, rain, equipment, etc. Under no circumstances shall the lining be
subjected to materials, sandbags, equipment, or other items being dragged across its surface
nor shall workers and others slide down slopes atop the lining. All parties walking or working
upon the FML liner material shall wear soft sole shoes. No smoking shall be permitted on the
exposed FML liner material.

M.

FML liner shall be placed to lines and grades as indicated in Construction Plans

3.07 INSTALLATION AROUND APPURTENANCES
A.

Install FML liner around inlet pipe, other piping, or other appurtenances protruding through
FML liner as shown on the Drawings. Unless otherwise specified, initially install FML liner
skirt around each appurtenance prior to the FML liner installation. After FML liner has been
placed and seamed, complete the final field seam connection between the appurtenance skirt
and the FML liner. Maintain a sufficient initial overlap of the appurtenance skirt so that shifts
in location of FML liner can be accommodated.
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B.

Obtain ENGINEER's written approval for materials to be used to seal gaps between the FML
liner skirt and appurtenances.

C.

Perform installation on rough surfaces carefully to minimize FML liner damage. Additional
loosely placed FML liner sections may be used by FML liner installer as protection for FML
liner, if approved by ENGINEER.

D.

Ensure clamps, clips, bolts, nuts, batten or other fasteners used to secure FML liner around
each appurtenance have a lifespan equal to or exceeding FML liner. Installation of batten
shall be conducted to seal any gaps between concrete and FML. Battens used should be
stainless steel with bolt holes 6-inch on center. Batten installation shall not overlap and bolts
and gaskets shall be installed on a prepared concrete surface. All concrete surfaces shall be
installed according the FML manufacturers’ requirements.

E.

Penetrations shall be constructed from the base geomembrane material, flat stock,
prefabricated boots and accessories as shown on the Project Drawings. The pre-fabricated or
field fabricated assembly shall be field welded to the geomembrane as shown on the Project
Drawings so as to prevent leakage. This assembly shall be tested as outlined in Section 3.6
of this Specification Document. Alternatively, where field non-destructive testing cannot be
performed, attachments will be field spark tested by standard Holiday Leak Detectors. Spark
Testing should only be done in areas where both air pressure testing and vacuum testing are
not possible.
1. Equipment for Spark testing shall be comprised of but not limited to: A hand held Holiday
Spark Tester and conductive wand that generates a high voltage.
2. The testing activity shall be performed by the Geomembrane Installer by placing an
electrically conductive tape or wire beneath the seam prior to welding. A trial seam
containing a non-welded segment shall be subject to a calibration test to ensure that such
a defect (non-welded segment) will be identified under the planned machine settings and
procedures. Upon completion of the weld, enable the Spark Tester and hold
approximately 25 mm (1 in.) above the weld moving slowly over the entire length of the
weld in accordance with ASTM 6365. If there is no spark, the weld is considered to be
leak free.
3. A spark indicates a hole in the seam. The faulty area shall be located, repaired and
retested by the Geomembrane Installer.
4. Care should be taken if flammable gases are present in the area to be tested.

3.08 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 CONSULTANT and INSTALLER.
5. Align seam overlaps consistent with the requirements of the welding equipment being
used. A 6-inch overlap is commonly suggested.

B.

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

HDPE Liner
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C.

Extrusion Welding
1. Hot-air tack adjacent pieces together using procedures that do not damage the
geomembrane.
2. Clean geomembrane surfaces by disc grinder or equivalent.
3. Purge welding apparatus of heat-degraded extrudate before welding.
4. On materials 80 mil and thicker, bevel the top edge of liner to be welded to avoid air
pockets.

D.

Hot Wedge Welding
1. Welding apparatus shall be a self-propelled device equipped with an electronic controller
which displays applicable temperatures.
2. Clean seam area of dust, mud, moisture, and debris immediately ahead of hot wedge
welder.
3. Protect against moisture build-up between sheets.

E.

Trial Welds
1. 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. Minimum of two trial welds per day, per welding apparatus, one made prior to the start of
work and one completed at mid shift.
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. Trial weld specimens shall pass when the results shown GRI GM19a are achieved in
both peel and shear test.
7. The break when peel testing, occurs in the liner material itself, not through peel
separation (FTB).
8. The break is ductile.
9. Repeat the trial weld, in its entirety, when any of the trial weld samples fail in either peel
or shear.
10. No welding equipment or welder shall be allowed to perform production welds until
equipment and welders have successfully completed 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.

3.09 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.
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C.

HDPE Liner

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 ASTMD5641, Standard
Practice for Geomembrane Seam Evaluation by Vacuum
Chamber.
b.
Air Pressure Testing
1)
Shall be performed in accordance with ASTMD5820, Standard
Practice for Pressurized Air Channel Evaluation of Dual Seamed
Geomembranes.
c.
Other approved methods.
2. Destructive Testing (performed by CONSULTANT with assistance from INSTALLER)
a.
Location and Frequency of Testing
1)
Collect destructive test samples at a frequency of one per every
500 lineal 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, http://www.geosyntheticinstitute.org) to minimize test samples taken.
b.
Sampling Procedures are performed as follows:
1)
INSTALLER shall cut samples at locations designated by the
CONSULTANT as the seaming progresses in order to obtain
field laboratory test results before the geomembrane is covered.
2)
CONSULTANT 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 fieldtesting.
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
ASTMD6392, 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.
9)
CQA activities should not be more than one day behind
deployment.
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
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c.
d.

If sample passes, then the seam shall be reconstructed or capped
between the test sample locations.
If any sample fails, the process shall be repeated to establish the zone in
which the seam shall be reconstructed.

D.

Overlap the panels a minimum of 4 inches for extrusion welds and a minimum of 5 inches for
hot wedge welds.

E.

Panel Preparation: Prior to seaming, clean the seam area and ensure it is free of moisture,
dust, dirt, debris of any kind, and foreign material.

F.

Seaming Equipment and Products: Seam FML liner using extrusion or hot wedge welding
equipment and installation methods recommended by manufacturer. Where extrusion
welding is used, the composition of the extrudate shall be identical to the FML liner material,
or all panels shall be welded together using the hot wedge welding system. Extrusion welding
equipment shall include thermometers measuring the temperature of the extrudate in the
machine extruder and at the nozzle. Wedge welding equipment used shall be capable of
continuously monitoring and controlling the wedge temperature.

G.

The direction of seaming on slopes shall be such that the flow of water over top of FML liner
is not hindered. Orient seams downslope. Specifically, for hot welded seams FML liner
overlap shall be on the downslope side of the seam. Extend seaming to the outside edge of
panels to be placed in the anchor trench.

H.

If the supporting subbase is yielding, provide a firm substrate by using a homogeneous
board, a conveyor belt, or similar hard surface directly under the seam overlap to effect
proper rolling pressure.

I.

Seaming Wrinkles: Cut fishmouths and corrugations so as to affect a flat overlap. Seam the
cut fishmouths or wrinkles as well as possible, and then install patch of the same generic
FML liner extending a minimum of 6 inches beyond the cut in all directions.

J.

No cross-slope seam shall occur less than 8 feet from the toe of slope unless slope is less
than 10 percent.

K.

Label each seam with date, seamer, equipment identification, equipment seaming
temperature and speed, and time seam started and completed.

L.

In the event of a hot wedge welder seaming "run-out", or "burn-out" label the spot with the
date, seamer, equipment identification, equipment seaming temperature and speed, and the
time the "burn-out" or "run-out" occurred.

M.

Seaming Tie-ins: Seaming of FML tie-ins shall not proceed unless all panels to be seamed
are at a uniform temperature (i.e., early in the morning or late in the day) so as to avoid
excessive distortion in the FML liner due to FML contraction and expansion.

N.

Seems shall be placed to avoid points of 4 panel corners at one location (4-way) in favor of
“T” panel intersections to the extent feasible.

O.

All “T” and 4-way intersections shall require a patch repair as described in Section 3.7.D.

3.10 REPAIR PROCEDURES
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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 nondestructive test.

C.

INSTALLER shall be responsible for repair of defective areas.

D.

Agreement upon the appropriate repair method shall be decided between CONSULTANT
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. 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 CONSULTANT).
2. Non-destructively test each repair using methods specified in this Specification.

G.

Clean and dry FML liner and repair material surfaces at the time of repair.

H.

Repair pinholes by applying a patch, and defective seams by reseaming, flap welding, or
applying a patch, as approved by ENGINEER.

I.

Repair tears, blisters, larger holes, undispersed raw materials, and contamination by foreign
matter, or corrugations determined by ENGINEER to be excessive, by patches.

J.

Patches:
1.
Abrade surfaces as appropriate.
2.
Label each patch with date, number, and seamer and equipment.
3.
Ensure patches are round or oval in shape.
4.
Make of the same generic FML liner. Patches straddling textured and non-textured
liners shall be textured.
5.
Extend patch a minimum of 4 inches beyond the edge of defects.

3.11 INSTALLATION OF MATERIALS IN CONTACT WITH FML LINER
A.

Place bedding and cover material in a manner so as not to damage FML liner.

3.12 FIELD QUALITY CONTROL

HDPE Liner
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A.

Inspect each FML panel after placement and prior to seaming for damage. Mark damaged
FML panels or portions of damaged FML panels which have been rejected, as judged by
ENGINEER, and record FML panel removal from the work area.

B.

Verify that weather conditions (air temperature, non-excessive wind, and lack of precipitation)
are acceptable for panel placement.

C.

Field Seaming Operations – Verify that:
1.
Seaming personnel have the specified qualifications.
2.
Overlaps meet specified requirements.
3.
Seaming area is clean and dry, as specified.
4.
A hard substrate such as a board or a piece of conveyor belt is used if the supporting
soil is soft or uneven.
5.
Seaming equipment is available and meets specified requirements.
6.
Weather conditions for seaming are acceptable, as specified.
7.
Seaming procedures as specified are followed.
8.
FML liner panels are properly positioned to prevent wrinkling.
9.
Equipment for testing seams is available, with current calibration, on the Site and
operational.
10. Field tensiometer has been correctly calibrated

D.

Provide test results for each shift's production, including documentation of non-destructive
testing and repairs at the end of each day.

E.

Test Seams:
1.
Perform test seams in accordance with GRI Test Method GM13 [Table 1(a), Table 1(b),
Table 2(a) and Table 2(b)], ASTM D6392, and ASTM D4437 to verify that the
seaming conditions are adequate. Conduct test seams at the discretion of
ENGINEER and at least 2 times each day (at the beginning of the day and at least
4 hours thereafter) for each seaming equipment used that day. Perform test seaming
under the same conditions as production seaming. Extrusion weld test seams shall
be at least 4 feet long. Hot wedge weld test seams shall be at least 10 feet long.
Perform test seams on scrap FML not to be incorporated into the Works.
2.
Die-Cut 1-inch wide coupons from the test seam and assign to peel or shear test
alternatively as they are cut across FML liner panel. Test coupons in shear and peel
using a calibrated field tensiometer. Each specimen should fail in the parent material
and not in the weld, "Film Tear Bond' (F.T.B. failure). Seam separation equal to or
greater than 25% of the track width shall be considered a failing test.
a.
Minimum strength of FML liner test seams when tested in shear shall be
90 percent of the specified tensile strength at yield of the unseamed FML
liner.
b.
Minimum strength of FML liner test seams when tested in peel shall be
60 percent of the specified tensile strength at yield of the unseamed FML
liner.
c.
In addition, the test coupons must not delaminate. Passing test results
must be obtained from 4 of 5 coupons when tested in shear, and 4 of 5
coupons when tested in peel. For FML liner test seams performed using
a hot wedge welder, perform peel tests on both the inside and outside
welds; both welds must pass the peel test. If a test seam fails, reject the
seaming equipment for field seaming until the deficiencies are corrected
and a successful test seam is produced.
3.
A passing test seam will be an indicator of the adequacy of the seaming unit and
seamer working under prevailing Site conditions, but not necessarily an indicator of
field seam adequacy.
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4.

Coordinate completion of test seams such that ENGINEER can observe such seams.
ENGINEER will observe all test seams. Retain a Sample from each test and label
with the date, ambient temperature, number of seaming unit, seamer, and pass or fail
description. One half of the Sample will be retained by ENGINEER.

F.

Non-destructive Seam Testing:
1.
Non-destructively test field seams over their full length by pressure testing to GRI GM6:
Pressure test results will be written on the FML near seam. Number or otherwise
designate each seam. Record: location, date, test unit, name of tester, test air
pressure at the beginning and end of each test, pressure drop over test duration,
start and end time of each test, and outcome of all non-destructive testing.
a.
Vacuum Testing
1)
Shall be performed in accordance with ASTM D 5641, Standard
Practice for Geomembrane Seam Evaluation by Vacuum
Chamber.
b.
Air Pressure Testing
1)
Shall be performed in accordance with ASTM D 5820, Standard
Practice for Pressurized Air Channel Evaluation of Dual Seamed
Geomembranes.
c.
Spark Testing
1)
Shall be performed in accordance with Section 3.5.D.
2.
Passing non-destructive test of field seams, meeting or exceeding the requirement in
ASTM D 5641 and ASTM D 5820, indicates the adequacy of field seams, subject to
the results of destructive seam testing, as identified in Paragraph 3.9 F.
3.
Coordinate activities such that ENGINEER can observe all testing. ENGINEER will
observe all testing. Non-destructive testing performed in absence of ENGINEER shall
be repeated. Conduct testing as the seaming work progresses, not at the completion
of all field seaming. Number and mark all defects found during testing immediately
after detection. Repair, retest, and remark all defects found to indicate completion of
the repair and acceptability. If pressure testing is performed, following testing, the
hole resulting from the pressure needle must be repaired.

G.

Destructive Seam Testing:
Destructive seam sample collection shall be completed using variable intervals. The variable
interval will be governed by seam Sample Failure Rates (SFR):
1.
The initial seam sample interval shall be 500 lineal feet for the first 20 samples unless
SFR exceed limits set forth in paragraphs 2 and 3 below - in this case, sample
collection interval distances shall decrease accordingly.
2.
The Upper Control Limit (UCL) shall be 5.0% Failure Rate.
3.
The Lower Control Limit (LCL) shall be 3.0% Failure Rate.
4.
In the event the SFR exceeds the UCL, sample collection intervals shall be reduced to
300 lineal feet.
5.
In the event the SFT is calculated to be less than UCL, sample collection intervals shall
be increased to 500 lineal feet.
6.
In the event the SFT is calculated to be less than the LCL, at the ENGINEERS
discretion, sample collection intervals may be increased to 750 lineal feet.
7.
One destructive test sample per seam sample interval shall be taken by the
Geomembrane Installer from a location specified by the Owner's Representative
(ENGINEER). The Geomembrane Installer shall not be informed in advance of the
sample location. In order to obtain test results prior to completion of geomembrane
installation, samples shall be cut by the Geomembrane Installer as directed by the
ENGINEER as seaming progresses.

HDPE Liner
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8.

9.

10.

11.
12.

13.
14.
15.
16.
17.
18.

H.

All field samples shall be marked with their sequential sample number, seam number
and approximate linear distance from the beginning of the seam. The sample
number, date, time of weld, time of sample collection, location, seaming equipment
serial number, seam equipment operator, seam number and sample location shall be
recorded. The Geomembrane Installer shall repair all holes in the geomembrane
resulting from obtaining the seam samples. If a patch cannot be permanently
installed over the test location the same day of sample collection, a temporary patch
shall be tack welded or hot air (leister) welded over the opening until a permanent
patch can be affixed.
The field destructive sample size shall be 12 inches wide by 36 inches long with the
seam centered lengthwise. The 36 inch long strip shall be divided into three, 12-inch
long sections identified for: field testing, laboratory testing, and archiving. The three
samples shall be labeled with destructive test number, location, date, time, seamer
equipment number and seamer.
For field testing, the Geomembrane Installer shall cut 10 identical 1 inch wide replicate
specimens from sample. The Geomembrane Installer shall field test five specimens
for seam shear strength and five for peel strength. Peel tests will be performed on
both inside and outside weld tracks. To be acceptable, 4 of 5 test specimens must
pass the stated criteria in Section 3.9.E.2 with less than 25% separation. If 4 of 5
specimens pass, the sample qualifies for testing by the testing laboratory. If less than
4 of 5 specimens pass the seam sample is considered a fail.
a.
All field testing shall be done in the presence of an Owner's
Representative, results reported that did not occur in the presence of an
Owner's Representative may be rejected and subject to additional
sample collection and field testing.
b.
Reports of the results of field tests shall be prepared and submitted to Owner's
Representative.
If the field testing passes the stated requirements, one 12-inch length of the original
sample shall be sent to the off-site Geosynthetic Testing Laboratory at
CONTRACTOR’s expense. Geosynthetic Testing Laboratory shall test 5 one-inch
coupons for sheer strength and five one-inch coupons for peel strength. To pass, 4 of
the 5 test specimens must pass the stated criteria in Section 3.9.E.2.
For destructive field seams, if a laboratory test fails, the laboratory results shall
supersede field test results thereby indicating inadequacy of the entire seamed
length corresponding to the test sample.
In the event of a test failure, the Geomembrane Installer shall collect additional
destructive test portions at locations indicated by the ENGINEER; typically 10 feet on
either side of the failed sample.
Repair field seam between passing test locations (based on field tensiometer results)
by extrusion welding or patching.
Non-destructively test patch or extrusion weld and repair, as required, until
non-destructive test standards are achieved.
If additional laboratory shear or peel tests fail, then additional destructive seam field
samples will be collected and field tested to isolate failing seam, then laboratory
tested.
Collect additional samples from the field seam for testing using a field tensiometer,
within 10 feet of each side of the failing sample as determined by ENGINEER, until
passing test locations are identified. Collect additional 2-foot long sample from each
passing field test location and provide to ENGINEER for laboratory shear and peel
testing

Verification of Seams in Special Locations:
1.
Non-destructively test seams in special locations (i.e., appurtenances) if the seam is
accessible to testing equipment. ENGINEER will observe all seam testing operations.
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2.
3.

If the seam cannot be tested in place, it will be observed by ENGINEER and
CONTRACTOR for uniformity and completeness.
In the case of visual inspections, record the seam number, date of inspection, name of
tester, and outcome of the inspection.
Promptly repair, retest, and re-mark defective seams to indicate completion of the
repair

I.

Defects and Repairs:
1.
Identification: Inspect seams and non-seam areas of FML liner for identification of
defects, holes, blisters, undispersed raw materials, and any sign of contamination by
foreign matter.
2.
Evaluation: Non-destructively test each suspect location, both in seam and non-seam,
using the methods described in Paragraph 3.9 E. Mark and repair each location
which fails the non-destructive testing.
3.
Verification of Repairs: Non-destructively test each repair using the method described
in Paragraph 3.9 E. Tests which pass the non-destructive test standards will serve as
an indication of an adequate repair. Re-repair and test failed test locations until a
passing test results. Record the number of each repair, date, location, repair
personnel initials, and test outcome. ENGINEER will observe non-destructive testing
of repairs.

J.

FML Liner Acceptance:
1.
FML liner will be accepted by ENGINEER when:
a.
Installation is finished.
b.
Documentation of installation is completed and submitted to ENGINEER.
c.
Verification of the adequacy of field seams and repairs, and associated
testing, is complete.

K.

Quality Assurance Testing by ENGINEER: Quality assurance laboratory engaged by
OWNER will perform laboratory tests on FML liner samples as identified in this Section to
determine if FML liner seams meet specified requirements. Copies of test reports will be
supplied to CONTRACTOR on request. Retesting of previously failed FML liner seams will be
at no additional cost to OWNER.

3.13 PROTECTION OF FINISHED WORK
A.

Protect finished work from damage.

B.

Do not permit traffic over unfinished liner installation.
END OF SECTION
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SECTION 32 11 23
AGGREGATE BASE COURSES
PART 1
1.01.
A.

B.

1.02.
A.

1.03.

GENERAL
SUMMARY
Section Includes:
1.

Aggregate subbase.

2.

Aggregate base course.

Related Sections:
1.

Section 31 23 17 - Trenching: Compacted fill under base course.

2.

Section 31 23 23 - Fill: Compacted fill under base course.

3.

Section 32 12 16 - Asphalt Paving: Binder and finish asphalt courses.

4.

Section 32 13 13 - Concrete Paving: Finish concrete surface course.

5.

Section 33 05 13 - Manholes and Structures: Manholes including frames.

REFERENCES
ASTM International:
1.

ASTM D1556 - Standard Test Method for Density and Unit Weight of Soil in Place by
the Sand-Cone Method.

2.

ASTM D2940 - Standard Specification for Graded Aggregate Material for Bases or
Subbases for Highways or Airports.

3.

ASTM D6938 - Standard Test Method for In-Place Density and Water Content of Soil
and Soil-Aggregate by Nuclear Methods (Shallow Depth).

SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.

Materials Source: Submit name of imported materials suppliers and Test Data.

1.04.

QUALITY ASSURANCE

A.

Furnish each aggregate material from single source throughout the Work.

B.

Perform Work in accordance with Caltrans Standard Plans.

PART 2

PRODUCTS
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2.01.

AGGREGATE MATERIALS

A.

Coarse Aggregate Subbase: As specified in Section 31 05 16.

B.

Coarse Aggregate Base: As specified in Section 31 05 16.

PART 3
3.01.

EXECUTION
EXAMINATION

A.

Section 01 30 00 - Administrative Requirements: Verification of existing conditions before
starting work.

B.

Verify compacted substrate is dry and ready to support paving and imposed loads.

C.
3.02.

1.

Proof roll substrate with fully loaded 10 cu yd. dump truck in minimum two
perpendicular passes to identify soft spots.

2.

Remove soft substrate and replace with compacted fill as specified in Section
31 23 23.

Verify substrate has been inspected, gradients and elevations are correct.
PREPARATION

A.

Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and recompacting.

B.

Do not place fill on soft or muddy surfaces.

3.03.

AGGREGATE PLACEMENT

A.

Spread aggregate over prepared substrate to total compacted thickness of minimum 6
inches, maximum 8 inches as indicated on Drawings.

B.

Roller compact aggregate to 95 percent maximum density per ASTM D698.

C.

Level and contour surfaces to elevations, profiles, and gradients indicated.

D.

Add small quantities of fine aggregate to coarse aggregate when required to assist
compaction.

E.

Maintain optimum moisture content of fill materials to attain specified compaction density.

F.

Use mechanical tamping equipment in areas inaccessible to compaction equipment.

3.04.

TOLERANCES

A.

Section 01 40 00 - Quality Requirements: Tolerances.

B.

Maximum Variation from Elevation: 1/4 inch measured with 10 foot straight edge.

3.05.

FIELD QUALITY CONTROL

Aggregate Base Courses
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A.

Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.

B.

Perform in place compaction tests in accordance with the following:
1.

Density Tests: ASTM D1556 or ASTM D6938.

2.

Moisture Tests: ASTM D6938.

C.

When tests indicate Work does not meet specified requirements, remove Work, replace and
retest.

D.

Frequency of Tests: One test for every 1000 square feet of each layer compacted aggregate.

3.06.
A.

COMPACTION
Compact materials to 95 percent of maximum density.
END OF SECTION
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SECTION 32 12 16
ASPHALT PAVING
PART 1
1.01.
A.

B.

1.02.
A.

B.

GENERAL
SUMMARY
Section Includes:
1.

Asphalt materials.

2.

Aggregate materials.

3.

Aggregate subbase.

4.

Asphalt paving base course, binder course, and wearing course.

5.

Surface slurry.

Related Requirement:
1.

Section 31 23 23 - Fill: Compacted subbase for paving.

2.

Section 32 11 23 - Aggregate Base Courses: Compacted subbase for paving.

3.

Section 32 91 13 – Soil Preparation: Preparation of subsoil at pavement perimeter.

4.

All work is to be completed in conformance with encroachment permit requirements.

REFERENCE STANDARDS
State Specification:
1.

Caltrans Standard Plans.

2.

Caltrans Standard Specifications.

American Association of State Highway and Transportation Officials:
1.

AASHTO M17 - Standard Specification for Mineral Filler for Bituminous Paving
Mixtures.

2.

AASHTO M29 - Standard Specification for Fine Aggregate for Bituminous Paving
Mixtures.

3.

AASHTO M140 - Standard Specification for Emulsified Asphalt.

4.

AASHTO M320 - Standard Specification for Performance-Graded Asphalt Binder.

5.

AASHTO M324 - Standard Specification for Joint and Crack Sealants, Hot Applied,
for Concrete and Asphalt Pavements.

6.

AASHTO MP1a - Standard Specification for Performance-Graded Asphalt Binder.

Specifications

32 12 16-1

Asphalt Paving

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

C.

D.

1.03.

Asphalt Institute:
1.

AI MS-2 - Mix Design Methods for Asphalt Concrete and Other Hot- Mix Types.

2.

AI MS-19 - Basic Asphalt Emulsion Manual.

ASTM International:
1.

ASTM D946 - Standard Specification for Penetration-Graded Asphalt Cement for Use
in Pavement Construction.

2.

ASTM D977 - Standard Specification for Emulsified Asphalt.

3.

ASTM D1188 - Standard Test Method for Bulk Specific Gravity and Density of
Compacted Bituminous Mixtures Using Coated Samples

4.

ASTM D2726 - Standard Test Method for Bulk Specific Gravity and Density of NonAbsorptive Compacted Bituminous Mixtures.

5.

ASTM D2950 - Standard Test Method for Density of Bituminous Concrete in Place by
Nuclear Methods.

6.

ASTM D3381 - Standard Specification for Viscosity-Graded Asphalt Cement for Use
in Pavement Construction.

7.

ASTM D3549 - Standard Test Method for Thickness or Height of Compacted
Bituminous Paving Mixture Specimens.

8.

ASTM D3910 - Standard Practices for Design, Testing, and Construction of Slurry
Seal.

9.

ASTM D6690 - Standard Specification for Joint and Crack Sealants, Hot Applied, for
Concrete and Asphalt Pavements.

SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.

Product Data:

C.
1.04.

1.

Submit product information for asphalt and aggregate materials.

2.

Submit mix design with laboratory test results supporting design.

Manufacturer's Certificate: Certify Products meet or exceed specified requirements.
QUALITY ASSURANCE

A.

Obtain materials from same source throughout.

B.

Perform Work in accordance with Caltrans Encroachment Permit.

1.05.

QUALIFICATIONS

Asphalt Paving
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A.
1.06.
A.

1.07.

Installer: Company specializing in performing work of this section with minimum 5 years
documented experience.
ENCROACHMENT PERMIT
The Owner has obtained an encroachment permit from Caltrans for this project (see
Appendix B to these Specifications). The contractor is responsible for complying with all
requirements in the permit. If there is any conflict between the requirements in this
Specification and the permit, the permit shall govern.
AMBIENT CONDITIONS

A.

Section 01 50 00 - Temporary Facilities and Controls: Ambient conditions control facilities for
product storage and installation.

B.

Do not place asphalt mixture when surface is wet.

C.

Place asphalt mixture when temperature is between 225 and 300 degrees F.

PART 2
2.01.

PRODUCTS
ASPHALT PAVING

A.

Performance / Design Criteria: meet requirements Caltrans encroachment permit.

B.

Asphalt Materials:

C.

D.
2.02.

1.

Asphalt Cement: meet requirements of Caltrans encroachment permit.

2.

Tack Coat: In accordance with Caltrans encroachment permit.

3.

Reclaimed Asphalt Pavement (RAP): Processed material obtained by milling or full
depth removal of existing asphalt paving.

4.

Oil: In accordance with Caltrans standards.

Aggregate Materials:
1.

Coarse Aggregate: In accordance with Section 31 05 16 Coarse Aggregate Base.

2.

Fine Aggregate: In accordance with Section 31 05 16 Fine Aggregate.

Aggregate Subbase: Specified in Section 32 11 23.
MIXES

A.

Use dry material to avoid foaming. Mix uniformly.

B.

Asphalt Paving Mixtures: Designed in accordance with Caltrans standards.

C.

Surface Slurry: not used for this project.

2.03.

SOURCE QUALITY CONTROL

Specifications
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A.

Section 01 40 00 - Quality Requirements: Testing, inspection and analysis requirements.

B.

Submit proposed mix design for review prior to beginning of Work.

C.

Test samples in accordance with Caltrans standards.

PART 3
3.01.

EXECUTION
EXAMINATION

A.

Section 01 70 00 - Execution and Closeout Requirements: Requirements for installation
examination.

B.

Verify utilities indicated under paving are installed with excavations and trenches backfilled
and compacted.

C.

Verify compacted subbase is dry and ready to support paving and imposed loads.
1.

Proof roll subbase with fully loaded 10 yard dump truck in minimum two
perpendicular passes to identify soft spots.

2.

Remove soft subbase and replace with compacted fill as specified in Section
31 23 23.

D.

Verify gradients and elevations of base are correct.

E.

Verify gutter drainage grilles and frames, manhole frames, and cleanout and valve covers are
installed in correct position and elevation.

3.02.
A.
3.03.

PREPARATION
Prepare subbase in accordance with Caltrans encroachment permit.
DEMOLITION

A.

Saw cut and notch existing paving.

B.

Clean existing paving to remove foreign material, excess joint sealant and crack filler from
paving surface.

3.04.
A.

INSTALLATION
Subbase:
1.

B.

Primer:
1.

C.

Aggregate Subbase: Install as specified in Section 32 11 23.

Apply primer in accordance with Caltrans encroachment permit.

Tack Coat:
1.

Asphalt Paving

Apply tack coat on asphalt and concrete surfaces at uniform rate in accordance with
Caltrans encroachment permit.
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D.

3.05.

2.

Apply tack coat to contact surfaces of curbs, gutters and slabs.

3.

Coat surfaces of manhole and catch basin frames with oil to prevent bond with
asphalt paving. Do not tack coat these surfaces.

Single Course Asphalt Paving:
1.

Install Work in accordance with Caltrans encroachment permit.

2.

Place asphalt within 24 hours of applying primer or tack coat.

3.

Place asphalt wearing course to thickness indicated on Drawings.

4.

Compact paving by rolling to specified density. Do not displace or extrude paving
from position. Hand compact in areas inaccessible to rolling equipment.

5.

Perform rolling with consecutive passes to achieve even and smooth finish without
roller marks.

TOLERANCES

A.

Section 01 40 00 - Quality Requirements: Tolerances.

B.

Flatness: Maximum variation of 1/4 inch measured with 10 foot straight edge.

C.

Scheduled Compacted Thickness: Within 1/4 inch.

D.

Variation from Indicated Elevation: Within 1/2 inch.

3.06.

FIELD QUALITY CONTROL

A.

Section 01 40 00 - Quality Requirements: Requirements for inspecting, testing.

B.

Take samples and perform tests in accordance with Caltrans standards.

C.

Asphalt Paving Mix Temperature: Measure temperature at time of placement.

D.

Asphalt Paving Thickness: ASTM D3549; test one core sample from every 1000 square
yards compacted paving.

E.

Asphalt Paving Density: ASTM D2950 nuclear method; test one location for every 1000
square yards compacted paving.

3.07.

PROTECTION

A.

Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting
finished Work.

B.

Immediately after placement, protect paving from mechanical injury for 6 hours or until
surface temperature is less than 140 degrees F.
END OF SECTION
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SECTION 32 31 13
CHAIN LINK FENCES AND GATES
PART 1
1.01.
A.

1.02.
A.

B.

GENERAL
SUMMARY
Section Includes:
1.

Fence framework, fabric, and accessories.

2.

Excavation for post bases.

3.

Concrete foundation for posts.

4.

Manual gates and related hardware.

REFERENCES
ASTM International:
1.

ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products.

2.

ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and
Steel Hardware.

3.

ASTM A392 - Standard Specification for Zinc-Coated Steel Chain-Link Fence Fabric.

4.

A1011/A1011M-07 Standard Specification for Steel, Sheet and Strip, Hot-Rolled,
Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved
Formability, and Ultra-High Strength

5.

ASTM C94/C94M - Standard Specification for Ready-Mixed Concrete.

6.

ASTM F552 - Standard Terminology relating to Chain Link Fencing.

7.

ASTM F567 - Standard Practice for Installation of Chain-Link Fence.

8.

ASTM F626 - Standard Specification for Fence Fittings.

9.

ASTM F1043 - Standard Specification for Strength and Protective Coatings on Metal
Industrial Chain Link Fence Framework.

10.

ASTM F1083 - Standard Specification for Pipe, Steel, Hot-Dipped Zinc-Coated
(Galvanized) Welded, for Fence Structures.

11.

ASTM F1184 - Standard Specification for Industrial and Commercial Horizontal Slide
Gates.

Chain Link Fence Manufacturers Institute:
1.

Specifications

CLFMI - Product Manual.
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1.03.

SYSTEM DESCRIPTION

A.

Fence Height: 8 feet nominal as indicated on Drawings.

B.

Line Post Spacing: At intervals not exceeding 8 feet.

C.

Fence Post and Rail Strength: Conform to ASTM F1043 Heavy Industrial Fence quality.

1.04.
A.

1.05.

DESIGN REQUIREMENTS
Design wind loads:
1.

Wind speed; V = 170 mph.

2.

Exposure; D.

3.

Importance Factors; I = 1.0.

SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.

Shop Drawings: Indicate plan layout, spacing and size of components, post foundation
dimensions, hardware anchorage, gates, and schedule of components.

C.

Product Data: Submit data on fabric, posts, accessories, fittings and hardware.

1.06.

CLOSEOUT SUBMITTALS

A.

Section 01 70 00 - Execution and Closeout Requirements: Closeout procedures.

B.

Project Record Documents: Accurately record actual locations of property perimeter posts
relative to property lines.

C.

Operation and Maintenance Data: Procedures for submittals.

1.07.

QUALITY ASSURANCE

A.

Supply material in accordance with CLFMI - Product Manual.

B.

Perform installation in accordance with ASTM F567.

1.08.

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 with minimum five years
documented experience.

1.09.
A.

DELIVERY, STORAGE AND HANDLING
Section 01 60 00 - Product Requirements: Requirements for transporting, handling, storing,
and protecting products.

Chain Link Fences and Gates
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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
2.01.

PRODUCTS
MATERIALS

A.

Framing (Steel): ASTM F1083 Schedule 40 galvanized steel pipe, welded construction,
minimum yield strength of 25 ksi; coating conforming to ASTM F1043 Type A on pipe exterior
and interior.

B.

Fabric Wire (Steel): ASTM A392 Class 2 zinc coated steel wire.

C.

Barbed Wire (Steel): ASTM A121 Coating Type Z, galvanized steel; 12 gage thick wire, 2
strands, 4 points at 3 inch oc.

D.

Concrete: Type specified in Section 03 30 00.

2.02.

COMPONENTS

A.

Line Posts: As specified on plans.

B.

Corner and Terminal Posts: As specified on plans.

C.

Gate Posts: As specified on plans.

D.

Top and Brace Rail: As specified on plans.

E.

Gate Frame: As specified on plans.

F.

Tension Wire: 6 gage thick steel, single strand, marcelled, spiraled or crimped, aluminumcoated tension wire conforming to ASTM A824.

G.

Tie Wire: Aluminum alloy steel wire.

2.03.

ACCESSORIES

A.

Caps: Galvanized pressed steel; sized to post diameter, set screw retainer.

B.

Fittings: Sleeves, bands, clips, rail ends, tension bars, fasteners and fittings; galvanized steel.

C.

Gate Hardware: Fork latch; 180 degree gate hinges for each leaf and hardware for padlock.

D.

Signage: Placards that inform the general public to keep out.

2.04.
A.

GATES
General:
1.

Specifications

Gate Types, Opening Widths and Directions of Operation: As indicated on Plans.
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B.

C.

D.

2.

Factory assembled gates.

3.

Design gates for operation by one person.

Swing Gates:
1.

Fabricate gates to permit 180 degree swing.

2.

Gates Construction: ASTM F900 with welded corners. Use of corner fittings is not
permitted.

Sliding Gates:
1.

Framing and Posts: ASTM F1184, Class 2 for internal rollers.

2.

Rollers for cantilever sliding gates: Bearing type. Furnish non-sealed bearings with
grease fitting for periodic maintenance.

3.

Secure rollers to post or frame without welding.

Cantilever Sliding Gates:
1.

Fabricate gate leaf frames and tracks of aluminum conforming to ASTM B429/B429M
alloy 6063-T6 or as required to meet performance requirements of ASTM F1184.

2.

Frame Members: Minimum 2 inches 0.91 lb/ft aluminum tubing welded assembly
forming rigid, one piece unit.

3.

Install fabric securely stretched and held in center of tubing.

4.

Brace cantilever overhang frames with 3/8 inch brace rods. For gate leaf sizes
greater than 23 feet, fabricate with additional lateral support rail welded adjacent to
top and bottom horizontal rails.

5.

Provide minimum overhang for each leaf opening size as follows:
Opening
Overhang
Up to 10’-0”

6’-6”

10’-0” -14’-0”

7’-6”

14’-1” -22’-0”

10’-0”

22’-1” - 30’-0”

12’-0”

6.

Track: Combined, integral track and rail.

7.

Rail: Aluminum extrusion; minimum total weight of 3.72 lb/ft; designed to withstand
reaction load of 2,000 lbs.

8.

Roller Track Assembly: Two swivel type, zinc, die cast trucks having four, sealed
lubricant ball bearing wheels minimum 2 inches diameter by 9/16 inches width
designed for same reaction load as rail. Provide two side-rolling wheels for each gate
leaf to maintain alignment of truck in track.

9.

Fasten trucks to post brackets by minimum 7/8 inch diameter, 1/2 inch shank ball
bolts.

Chain Link Fences and Gates
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2.05.

10.

Provide galvanized steel guide wheel assemblies consisting of two rubber wheels of
minimum 4 inch diameter with oil-impregnated bearings for each supporting post.

11.

Attach guide wheel assembly to post so bottom horizontal member rolls between
wheels and permitting adjustment to maintain plumb gate frames and proper
alignment.

FINISHES

A.

Components and Fabric: Galvanized to ASTM A123/A123M for components; ASTM
A153/A153M for hardware; ASTM A392 for fabric; 2.0 oz/sq ft coating.

B.

Hardware: Galvanized to ASTM A153/A153M, 2.0 oz/sq ft coating.

C.

Accessories: Same finish as fabric.

PART 3
3.01.

EXECUTION
INSTALLATION

A.

Install framework, fabric, accessories, and gates in accordance with ASTM F567.

B.

Set intermediate, terminal, and gate posts plumb, in concrete footings with top of footing 1
inch above finish grade. Slope top of concrete for water runoff.

C.

Line Post Footing Depth Below Finish Grade: As specified on plans.

D.

Corner, Gate and Terminal Post Footing Depth Below Finish Grade: As specified on plans.

E.

Brace each gate and corner post to adjacent line post with horizontal center brace rail and
diagonal truss rods. Install brace rail one bay from end and gate posts.

F.

Install top rail through line post tops and splice with 6 inch long rail sleeves.

G.

Install center and bottom brace rail on corner gate leaves.

H.

Place fabric on outside of posts and rails.

I.

Do not stretch fabric until concrete foundation has cured 28 days.

J.

Stretch fabric between terminal posts or at intervals of 100 feet maximum, whichever is less.

K.

Position bottom of fabric 2 inches above finished grade.

L.

Fasten fabric to top rail, line posts, braces, and bottom tension wire with tie wire at maximum
15 inches on centers.

M.

Attach fabric to end, corner, and gate posts with tension bars and tension bar clips.

N.

Install bottom tension wire or strap stretched taut between terminal posts.

O.

Support gates from gate posts. Do not attach hinged side of gate from building wall.

Specifications
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P.

Install gate with fabric to match fence. Install three hinges on each gate leaf, latch, and
catches.

Q.

Install posts with 6 inches maximum clear opening from end posts to buildings, fences and
other structures.

R.

Excavate holes for posts to diameter and spacing indicated on plans without disturbing
underlying materials.

S.

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.

T.

Extend concrete footings 1 inch above grade, and trowel, forming crown to shed water.

U.

Allow footings to cure minimum 7 days before installing fabric and other materials attached to
posts.

3.02.

ERECTION TOLERANCES

A.

Section 01 40 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.

3.03.
A.

SCHEDULES
Tank Site Perimeter: 8 feet high.
END OF SECTION
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SECTION 33 01 10
DISINFECTION OF WATER UTILITY DISTRIBUTION
PART 1
1.01.

GENERAL
SUMMARY

A.

Section includes disinfection of potable water transmission system, testing, and reporting results.

B.

Related Sections
1.

1.02.
A.

1.03.
A.

Section 33 14 00 – Water Piping Systems

MEASUREMENT AND PAYMENT
Measurement and Payment for the work detailed in this Specification Section shall be included in
the Bid Item to which it relates. No additional measurement or payment will be included for the
requirements of this section.
REFERENCES
American Water Works Association:
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.

California Waterworks Standards

C.

AWWA, Water Pollution Control Federation, and other applicable Standard Methods for the
Examination of Water and Wastewater.

1.04.

SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures.

B.

Name and experience of competent person(s) responsible for the disinfection process and
performing the required bacteriological sampling. Engineer shall approve in advance.

C.

Product Data: Submit procedures, proposed chemicals, and treatment levels for review.

D.

Test Reports: Indicate results comparative to specified requirements.

Specifications
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E.

Certified results for all bacteriological sampling prior to placing the new pipeline into service.

F.

For each section of pipe chlorinated, the Contractor shall inform the Engineer in writing of the
locations for taps to be installed and utilized for the procedure.

G.

Contractor shall submit a disinfection plan and schedule for approval by the Engineer a minimum
of fourteen (14) calendar days in advance of the planned performance of the Work. The plan
shall detail proposed disinfection procedures including injection and sampling points, proposed
chemicals and amounts, proposed hold times, proposed sectioning of the system, and proposed
water disposal and dechlorination procedures.

1.05.
A.

B.

1.06.
A.

CLOSEOUT SUBMITTALS
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.

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 California
Department of Public Health.

QUALITY ASSURANCE
Perform Work in accordance with AWWA C651.

Disinfection of Water Utility Distribution
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B.

The competent person(s) responsible for disinfection processes and bacteriological testing shall
be familiar with AWWA C651.

C.

The Engineer shall approve of the disinfection plan prior to implementation.

D.

The Engineer shall observe the disinfection and bacteriological sampling procedures.

1.07.

QUALIFICATIONS

A.

Testing Laboratory: Laboratory, certified by State of California, for all chemical and biological
tests run.

B.

Submit bacteriologist's signature and authority associated with testing.

PART 2
2.01.

PRODUCTS
DISINFECTION CHEMICALS

A.

Chemicals: AWWA B300, Hypochlorite, AWWA B301, Liquid Chlorine, AWWA B302, Ammonium
Sulfate, and AWWA B303, Sodium Chlorite.

B.

Safety Data Sheets (SDS) of any chemical used shall be available onsite.

C.

Competent person(s) responsible for the disinfection process shall be fully trained in first aid
requirements and procedures to address exposure to chemicals.

PART 3
3.01.

EXECUTION
EXAMINATION

A.

Section 01 30 00 - Administrative Requirements.

B.

Verification of existing conditions before starting work.

C.

Verify piping system has been cleaned, inspected, and pressure tested.

D.

Perform scheduling and disinfecting activity with start-up, water pressure testing, adjusting and
balancing, demonstration procedures, including coordination with related systems.

3.02.
A.

DISINFECTION
Before being placed into service, all new water pipelines shall be chlorinated using either the
Tablet Method, Continuous-Feed Method, or the Slug Method of chlorination as specified in
AWWA C651. The Engineer shall approve the procedure in advance.
1.

Specifications

The Contractor will determine the location of the chlorination and sampling points in
the field. The Contractor shall install taps for chlorinating (depending on the method
used), sampling and expulsion of air and shall uncover, backfill and plug the taps as
required. All taps shall be installed with backflow preventers (backflow preventers to
be approved by the Engineer prior to making the tap).
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2.
B.
3.03.
A.

All valves and hydrants within the treated section shall be operated to ensure
disinfection of the appurtenances.

The interior of all pipe, fittings and valves used in making a repair or tie-in shall be swabbed or
sprayed with a one percent (1 %) hypochlorite solution before they are installed.
FINAL FLUSHING
Following the chlorination period, all highly-chlorinated water shall be flushed from the lines at
their extremities and replaced with water from the transmission system.
1.

Flushing the main is to be accomplished at as high a velocity as possible consistent
with the ability of the Contractor to collect the discharge water for proper disposal.

2.

All treated water flushed from the lines shall be disposed of by approved means
provided in AWWA C655.

3.

Flushing shall be done in strict conformance with the “Statewide National Pollution
Discharge Elimination System (NPDES) Permit for Drinking Water System
Discharges to Waters of the United States, Order WQ 2014-0194-DWQ, General
Order No. CAG140001” (Appendix A of these Contract Documents) all applicable
local, state and federal regulations. No discharge to any storm sewer or natural
watercourse will be allowed.

B.

The discharge of chlorinated water will be harmful to vegetation and wildlife. Measures must be
taken to impound the highly chlorinated water and to neutralize the chlorine prior to discharge of
the water.

C.

Coordinate disposal of chlorinated water with the Owner and Engineer. Legally dispose of
chlorinated water in accordance with regulatory agency requirements including the NPDES
General Permit for Dinking Water Discharges, Appendix A.

D.

Neutralize the chlorine residual of the water being disposed with one of the chemicals listed
below:

E.

3.04.
A.

1.

Ascorbic Acid (Vita D-Chlor or equal)

2.

Sodium Thiosulfate

3.

Sodium Bisulite

4.

Sodium Metabisulfite

5.

Sodium Sulfite

After final flushing and before pipeline is connected to existing system, or placed in service,
employ an approved independent testing laboratory to sample, test and certify water quality
suitable for human consumption.
BACTERIOLOGICAL ANALYSES
After the 24-Hour disinfection period and all chlorine solution has been thoroughly flushed, the
bacteriological sampling and analysis of the replacement water may then be performed.

Disinfection of Water Utility Distribution
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1.

Bacteriological sampling shall be made by the Contractor's competent person(s) in
full accordance with AWWA C651- Section 7, Bacteriological Tests and under the
supervision of the Engineer.

2.

Analysis shall be performed by an independent commercial laboratory certified by
the State Department of Environmental Protection and U.S. Environmental
Protection Agency for analyzing public drinking water supplies. All results shall be
provided to the Engineer for review.

3.

Two consecutive sets of acceptable samples, taken at least 24 hours apart, are
required prior to placing the main into service. Failure of any one of the
bacteriological test samples shall require re-chlorination and retesting by the
Contractor.

4.

The line shall not be placed in service until the bacteriological requirements of
AWWA C651 are met. If the pipeline does not pass the bacteriological sampling, the
Contractor is responsible for re-disinfecting and testing the line at no additional cost
to the Owner until the requirements are met.
END OF SECTION 33 01 10
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SECTION 33 01 32
SEWER, WET WELL AND MANHOLE TESTING
PART 1
1.01.
A.

GENERAL
SUMMARY
Section Includes:
1.

2.

Testing Manholes:
a.

Vacuum Test.

b.

Exfiltration Test.

Testing Gravity Sewer Piping:
a.

3.

Deflection Testing Plastic Piping.

4.

Testing Wet Wells:
a.

B.

1.02.
A.

1.03.

Low-pressure Air Test.

Vacuum Test

Related Sections:
1.

Section 33 31 00 - Sanitary Utility Sewerage Piping.

2.

Section 23 13 43 - Facility Packaged Sewage Pumping Stations.

REFERENCES
ASTM International:
1.

ASTM C1244 - Standard Test Method for Concrete Sewer Manholes by the Negative
Air Pressure (Vacuum) Test Prior to Backfill.

2.

ASTM D2122 - Test Method for Determining Dimensions of Thermoplastic Pipe and
Fittings.

SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.

Submit the following prior to start of testing:
1.

Testing procedures.

2.

List of test equipment.

3.

Testing sequence schedule.

Specifications
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C.
PART 2
2.01.

4.

Provisions for disposal of flushing and test water.

5.

Certification of test gauge calibration.

6.

Deflection mandrel drawings and calculations.

Test Reports: Indicate results of manhole and piping tests.
PRODUCTS
VACUUM TESTING EQUIPMENT

A.

Vacuum pump.

B.

Vacuum line.

C.

Vacuum tester base with compression band seal and outlet port.

D.

Shut-off valve.

E.

Stop watch.

F.

Plugs.

G.

Vacuum gauge, calibrated to 0.1 inch Hg

2.02.

EXFILTRATION TEST EQUIPMENT

A.

Plugs.

B.

Pump.

C.

Measuring device.

2.03.

AIR TEST EQUIPMENT

A.

Air compressor.

B.

Air supply line.

C.

Shut-off valves.

D.

Pressure regulator.

E.

Pressure relief valve.

F.

Stop watch.

G.

Plugs.

H.

Pressure gauge, calibrated to 0.1 psi.

2.04.

DEFLECTION TEST EQUIPMENT

Sewer, Wet Well and Manhole Testing
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A.

Go, No-Go mandrels.

B.

Pull/retrieval ropes.

PART 3
3.01.

EXECUTION
EXAMINATION

A.

Section 01 30 00 - Administrative Requirements: Verification of existing conditions before
starting work.

B.

Verify manholes and piping are ready for testing.

C.

Verify trenches are backfilled.

D.

Verify pressure piping concrete reaction support blocking or mechanical restraint system is
installed.

3.02.

CLEANING

A.

Care shall be taken to keep the pipe clean at all times during the installation. After all pipe is
to grade and is complete, the pipe shall be flushed and balled progressively downstream to
clean out any accumulated debris.

B.

If the contractor digs out any sections subsequent to this where debris could enter the line,
the line shall be again flushed and balled through the section disturbed.

C.

Contractor shall be responsible for the proper disposal of all water used for cleaning.

3.03.
A.

B.
3.04.

PIPE LAMPING
Lamping:
1.

Lamp gravity piping after flushing and cleaning.

2.

Perform lamping operation by shining light at one end of each pipe section between
manholes; observe light at other end; reject pipe not installed with uniform line and
grade; remove and reinstall rejected pipe sections; re-clean and lamp until pipe
section achieves uniform line and grade.

Plug outlets, wye-branches and laterals; brace plugs to resist test pressures.
FIELD QUALITY CONTROL

A.

Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.

B.

Testing Gravity Sewer Piping:
1.

Specifications

Low-pressure Air Test:
a.

Test each section of gravity sewer piping between manholes.

b.

Introduce air pressure slowly to approximately 4 psig.
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1)

c.

Allow pressure to stabilize for at least five minutes. Adjust pressure to 3.5
psig or increased test pressure as determined above when ground water is
present. Start test.

d.

Test:
1)

C.

D.

Determine ground water elevation above spring line of pipe for every
foot of ground water above spring line of pipe, increase starting air
test pressure by 0.43 psig; do not increase pressure above 10 psig.

Determine test duration for sewer section with single pipe size from
the following table. Do not make allowance for laterals.
Nominal Pipe Size, inches
Minimum Test Time, min/ 100 feet
6

0.7

8

1.2

2)

Record drop in pressure during test period; when air pressure has
dropped more than 1.0 psig during test period, piping has failed;
when 1.0 psig air pressure drop has not occurred during test period,
discontinue test and piping is accepted.

3)

When piping fails, determine source of air leakage, make corrections
and retest; test section in incremental stages until leaks are isolated;
after leaks are repaired, retest entire section between manholes.

Deflection Testing of Plastic Sewer Pipe:
1.

Perform vertical ring deflection testing on PVC sewer piping, after backfilling has
been in place for at least 30 days but not longer than 12 months.

2.

Allowable maximum deflection for installed plastic sewer pipe limited to 5 percent of
original vertical internal diameter.

3.

Perform deflection testing using properly sized rigid ball or 'Go, No-Go' mandrel.

4.

Furnish rigid ball or mandrel with diameter not less than 95 percent of base or
average inside diameter of pipe as determined by ASTM standard to which pipe is
manufactured. Measure pipe in compliance with ASTM D2122.

5.

Perform test without mechanical pulling devices.

6.

Locate, excavate, replace and retest pipe exceeding allowable deflection.

Testing Manholes and Collection System Lift Station Wet Wells:
1.

General: Test using air prior to backfilling to assist in locating leaks. Make joint
repairs on both outside and inside of joint to ensure permanent seal. Test manholes
and wet wells with frame set in place. Perform exfiltration test after backfill has been
placed.

2.

Vacuum test in accordance with ASTM C1244 and as follows:
a.

Plug pipe openings; securely brace plugs and pipe.

Sewer, Wet Well and Manhole Testing
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b.

Inflate compression band to effect seal between vacuum base and structure;
connect vacuum pump to outlet port with valve open; draw vacuum to 10
inches of Hg; close valve; start test.

c.

Test:
1)

Determine test duration for manholes and wet wells from the
following table:
Manhole Diameter
Test Period
5 feet or less

3.

4.

Specifications

60 seconds

2)

Record vacuum drop during test period; when vacuum drop is
greater than 1 inch of Hg during test period, repair and retest
manhole and wet well; when vacuum drop of 1 inch of Hg does not
occur during test period, discontinue test and accept manhole and
wet well.

3)

When vacuum test fails to meet 1 inch Hg drop in specified time after
repair, repair and retest manhole and wet well.

Exfiltration Test:
a.

Plug pipes in manhole; remove water in manhole; observe plugs over period
of not less than 2 hours to ensure there is no leakage into manhole. Perform
exfiltration test after backfill has been placed and compacted around
manhole.

b.

Determine ground water level outside manhole.

c.

Fill manhole with water to within 4 inches of top of cover frame. Prior to test,
allow manhole to soak from minimum of 4 hours to maximum of 72 hours;
after soak period, adjust water level inside manhole to within 4 inches of top
of cover frame.

d.

Measure water level from top of manhole frame; at end of 4 hour test period,
again measure water level from top of manhole frame; compute drop in water
level during test period.

e.

Manhole exfiltration test is considered satisfactory when drop in water level is
less than values listed in table below:
Manhole Depth
Allowable Leakage inches for Manhole Diameter
(feet)
4 feet
5 feet
6 feet
4

0.11

0.14

0.17

6

0.17

0.21

0.26

8

0.23

0.29

0.35

10

0.28

0.35

0.42

When unsatisfactory test results are achieved, repair manhole and retest until result
meets criteria; repair visible leaks regardless of quantity of leakage.
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3.05.

SEWER MAIN TELEVISION INSPECTION

A.

The contractor shall video inspect all sections of new sewer mains from manhole to manhole
or other structures. Video inspection shall not be done until the pipe is laid and has passed
the required leakage test and deflection test.

B.

Preparation for video inspection: after cleaning of the line and just prior to performing the
video inspection, water will be introduced in the upstream manhole until observed at the most
downstream manhole to be videoed. This shall ensure that any area where ponding is
possible will be filled with water.

C.

Video camera and associated equipment:

D.

E.

1.

The video camera's recorder shall allow for saving videos in DVD format and be in
color. Lighting and camera quality shall be suitable to allow a clear, in-focus picture
for the entire inside periphery of pipelines. To provide peak picture quality throughout
all conditions encountered during the survey, a variable intensity control of the
camera lights shall be located at a studio. The replay of the recorded video
information shall be free of electrical interference and shall provide a clear stable
image.

2.

The camera monitor shall be located within a studio which will allow seating of two
authorized viewing personnel in addition to the operating technician. Simultaneously
displayed on the monitor as part of the video presentation shall be a continuous
forward readout of the camera distance from the start of each survey. Prior to the
beginning of each video inspection from manhole to manhole, and as part of the
video presentation, manhole identification numbers will be displayed, and shall
become a part of the video record. These manhole identification numbers shall
correspond to the numbers shown on the Drawings.

3.

The video and monitoring equipment shall have the capability to instantly review
video quality of the video production at all times, with still picture reproduction also
available. Copies of the videos shall be provided to the Owner and Engineer.

Operations:
1.

The operating technician shall have control of the movement of the camera at all
times. The travel speed of the camera shall be variable but uniform, and shall not
exceed 45 feet per minute while viewing. Any means of propelling the camera
through the sewer lines which would produce non-uniform or jerky movements will
not be acceptable. The television system shall be capable of inspecting the entire
distance from manhole to manhole for all instances with one setup. As directed by
the Engineer, the camera shall be stopped to view and analyze conditions that
appear unusual or uncommon. The operating technicians shall at all times be able to
move the camera through the lines in either direction without the loss of quality in the
video presentation on the monitor.

2.

Footage shall appear on the screen as well as the picture of the interior of the pipe
and shall become a part of the video record.

Inspection records:
1.

In addition to the video, a certified inspection report detailing the physical condition of
each of the sewer mains scheduled for inspection shall be submitted to the Owner
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and Engineer. Each main shall be reported individually providing the following
information:

F.

a.

The log shall contain the project name, inspector's name, date of inspection,
client's name, pipe size, type of pipe, and tape footage reference number.

b.

Location of sewer main - the street name where the main is located together
with the up-stream and downstream cross streets, where applicable.

c.

The direction of flow and the direction of the camera shall be indicated as
well as the section length.

d.

Reach shall be defined by the manhole and cleanout numbers and line
designations which appear on the drawings and in the below stated lines to
be cleaned and televised.

e.

Defective or abnormal segments of each reach shall be defined by the
beginning and end stations when stationing is used, or footage from the
center of the manhole immediately upstream of any particular reach if reach
is defined by code numbers. The type of defect or abnormality shall be
accurately described indicating the degree of severity using a systematic
rating system. Infiltrations, leaks at joints, ponding, and offset joints shall be
identified and located. Depth of ponding will be recorded in 1/4-inch (6 mm)
increments.

Acceptance:
1.

2.

Any of the following observations shall be considered defects that will require
corrections prior to acceptance.
a.

Ponding greater than 10 percent of the nominal pipe inside diameter or over
25 feet in length will be cause for rejection of the pipe segment.

b.

Joint separations - over 3/4 inch (18 mm).

c.

Offset joints.

d.

Chips in pipe ends - none more than 1/4 inch (6 mm) deep;

e.

Cracked or damaged pipe or evidence of the presence of an external object
bearing upon the pipe (rocks, roots, etc.).

f.

Infiltration.

g.

Debris or other foreign objects.

h.

Other obvious deficiencies when compared to approved plans and
specifications and standard drawings.

Any deficiencies revealed by the television inspection that will require repair shall be
excavated and necessary repairs shall be made. A television re-inspection will be
required at the Contractor’s expense.
END OF SECTION
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SECTION 33 05 07
TRENCHLESS PIPE INSTALLATION
PART 1
1.01.

GENERAL
DESCRIPTION

A.

This section describes the requirements for Horizontal Directional Drilling (HDD) for high
density polyethylene (HDPE) pipe and Pilot Tube Method (PTM) for HDPE pipe installations.
The Contractor shall provide all labor, machinery, construction equipment, and materials and
perform in a good workmanship manner construct complete and operational pipelines.

B.

Work shall include, but not be limited to, the following items:

C.

1.02.

1.

Prepare the work site in accordance with these Specifications and the accepted
Contractor’s Work Plan.

2.

Dewater the site in accordance with the accepted Contractor’s HDD or PTM Work
Plan and Specification 31 23 19 - Dewatering.

3.

Perform all pipeline installation steps in accordance with the accepted Contractor’s
Work Plan.

4.

No tapping or cutting of an HDPE pipe for at least 24 hours after last release of
installation forces.

5.

Removal and legal disposal of all waste materials.

HDD and PTM are optional on this project. If the Contractor elects to perform construction via
trenchless methods in any location, they elect to do so at their own risk. The Geotechnical
Report for the project has been included as Appendix A and provides information related to
subsurface conditions. However, any interpretation of the results of the geotechnical
investigation as they pertain to trenchless construction methods are the responsibility of the
Contractor. If the Contractor elects to use trenchless construction methods, no extra payment
shall be made in the event that subsurface conditions differ from what was anticipated by the
Contractor.
RELATED SECTIONS

A.

Section 01 33 00 – Submittal Procedures

B.

Section 31 23 17 - Trenching

C.

Section 33 31 01 – Sanitary Utility Sewerage Piping (HDPE)

1.03.
A.

DESIGN REQUIREMENTS
HDD Design Requirements:
1.

Drill path and HDD work plan shall not be modified or revised without acceptance of
written revised work plan

2.

Drill path shall not under run at exit

Specifications
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B.

C.

D.

3.

Entry and exit angles shall be +/- 0.5 degrees of design

4.

Radius of curvature shall not be less than the minimum provided in calculations or as
stated in Contractor’s accepted work plan, whichever is longer

5.

Pipelines shall maintain a constant slope over the installed distance

6.

Work plan shall include pre-excavation of all manholes along drill path

7.

Manholes shall be excavated creating at least a 1.0-ft air gap from the outermost
projection of the cutting tools

8.

Driller’s mud and spoils are to be collected at the first manhole behind the face

9.

All HDD pilot holes are to be driven uphill to reduce opportunity for inadvertent
returns

10.

Contractor’s HDD work plan must reflect surface or pit launched methods

11.

HDD is only allowable where the target slope is 2.0% or greater. However, Contractor
may propose additional HDD drill paths for slopes of 1.0-2.0% once they have
demonstrated increased accuracy. Additionally, Contractor may propose increases in
target slope changes to allow for HDD, subject to approval of Engineer.

PTM Design Requirements:
1.

Pilot excavation and PTM work plan shall not be modified or revised without
acceptance of written revised work plan

2.

Drill path shall be to design line and grade +/-0.375 inches

3.

Pipelines shall maintain a constant slope over the installed distance

4.

Work plan shall include pre-excavation of all manholes along drill path

5.

Manholes shall be excavated creating at least a 1.0-ft air gap from the outermost
projection of the cutting tools

6.

Driller’s mud and spoils are to be collected at the first manhole behind the face

7.

All PTM pilot holes are to be driven uphill except downhill slopes of less than 1.0
percent down grade

8.

Contractor’s PTM work plan must reflect pit launched methods

Iinadvertent return work plan
1.

Prior to pipe pullback, the Contractor shall not resume excavation until the drilling
fluid is cleaned-up and a minimum of 4.0 hours has passed for ground to self-heal

2.

Upon an inadvertent return during pullback, the drill fluid shall be contained with
clean-up on-going before pullback resumes

HDPE pipe

Trenchless Pipe Installation
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1.04.

1.

HDPE pipe shall be pressure tested before pullback and after pullback

2.

HDPE pipe shall not be cut or tapped in any form until the pipe has rested at least 24
hours after being subjected to pullback forces

3.

Cut the first 10 feet, behind pull head, of HDPE pipe pulled through the entire drill
path for gouge inspection

4.

Perform cleaning and pressure testing before demobilizing trenchless installation
equipment

QUALITY ASSURANCE

A.

Work, to be included as experience, shall be self-performed. Work completed by a subcontractor does not qualify as experience.

B.

Unverified Qualifying information shall be excluded or waived at the Owner’s discretion.

C.

Experience records shall include:
1.

A minimum of five years of similar experience including:

2.

A minimum of five successfully completed projects with at least three projects in the
last five calendar years

3.

At least four single pull lengths of at least 80 percent of the longest installation
proposed on this project

4.

At least four projects using a 6-inch Iron Pipe Size (IPS) diameter pipe or larger.

5.

At least four projects using the same pipe material as proposed on this project

6.

At least four projects using the same type of trenchless installation rig as proposed
on this project

7.

For each listed project include:

Specifications

a.

Project Name

b.

Project Owner

c.

Owner’s Representative and contact information

d.

Prime Contractor if work performed was performed as a sub-contractor and
contact information

e.

Contract Value

f.

Date work commenced

g.

Date completed

h.

Contract Value for trenchless work

33 05 07-3

Trenchless Pipe Installation

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

D.

E.

F.
1.05.

i.

Description of work including longest pullback, pipe size, carrier pipe
material, and ground type information. Ground type information shall include
ground type as determined by USCS, N-value, and groundwater if present.

j.

Trenchless rig manufacturer’s name and model, guidance system
manufacturer’s name and model, and separation system manufacturer’s
name and model if used

k.

All contact information shall be current and correct

Trenchless projects shall be similar where similar is defined as 20 percent of that found in this
Work otherwise the same:
1.

Similar length

2.

Similar outside diameter (OD)

3.

Carrier pipe material

4.

Ground as N-Values, groundwater if present, and soil gradations as determined by
USCS

5.

Trenchless equipment and guidance system manufacturers

Scale drawings for submittal
1.

Acceptable to Owner

2.

Minimum Vertical Scale 1 inch = 10 feet

3.

Maximum Vertical Scale 1 inch = 2 feet

4.

Minimum Horizontal Scale 1 inch = 40 feet

5.

Maximum Horizontal Scale 1 inch = 20 feet

6.

Show finished grade

As-Built drawings same scale as the design drawings
SUBMITTALS

A.

Conform with requirements in Section 01 33 00.

B.

All requirements shall remain in force through completion of the Work.

C.

Any substitution for qualified personnel shall allow at least 10 working days written notice to
allow for Owner’s review of qualifications

D.

Qualifying HDD Experience Record submittals to be included with Bid Documents:
1.

Contractor/sub-contractor performing HDD work

2.

Project Manager

Trenchless Pipe Installation
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E.

F.

3.

Superintendent

4.

CA licensed land surveyor

5.

HDD Driller Operator

6.

HDD guidance operator

7.

Separation plant and mud mix operator

Qualifying PTM Experience Record submittals to be included with Bid Documents:
1.

Contractor/sub-contractor performing PTM work

2.

Project Manager

3.

Superintendent

4.

CA licensed land surveyor

5.

PTM Operator

6.

Mud mix operator if used

Preconstruction Submittals
1.

HDD or PTM work plan including:
a.

Sequence of drives

b.

Schedule detailing each drive:

c.

1)

Trenchless rig mobilization and set-up

2)

Entrance detail drawing

3)

Test Roll and carriage pullback force

4)

Pilot Hole

5)

Tooling for each reaming and swab pass

6)

Carrier pipeline assembly

7)

Carrier pipeline testing

8)

Carrier pipeline installation

9)

Trenchless rig tear-down and demobilization

10)

Carrier pipeline testing, cutting, sampling of pipeline

Ground engaging and pullback tooling:
1)

Specifications
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d.

2.

3.

4.

5.

2)

Ground engaging tool manufacturer drawings and pre-printed
specification sheets demonstrating tooling is compatible with
anticipated ground conditions

3)

Carrier pipe pull back assembly

4)

Swivel manufacturer’s pre-printed specification sheets

Guidance system
1)

Operator’s manual

2)

Manufacturer’s pre-printed specification sheets

3)

Sample data record

List of subcontractors
a.

Subcontracted work identified to Section number

b.

WBS for scope of work

Safety for information only
a.

Trenchless worker safety plan

b.

Visitor safety requirements

c.

MSDS for all products brought on site

d.

Environmental protection plan

Contingency plans for:
a.

Inadvertent return to the surface during pilot operations

b.

Inadvertent return during reaming or pullback operations

c.

Tooling becomes unable to advance pilot drilling operations

d.

Tooling becomes unable to advance reaming or swab operations

e.

Trenchless rig is unable to advance pipe during pullback

f.

Guidance system failure

g.

Excessive tool wear

Trenchless rig-side work site scaled drawing showing:
a.

Major equipment, over 8 square feet and over 4 feet in height

b.

Easements

c.

Rough grading

Trenchless Pipe Installation
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6.

7.

8.

9.

Specifications

d.

Adjacent property lines

e.

Vehicle access

f.

Fencing/Screening

g.

Personnel sheltering and restroom facilities

h.

Material storage areas by type of material

Pipe side laydown work site scaled drawing showing:
a.

Major equipment, over 8 square feet and over 4 feet in height

b.

Easements

c.

Rough grading

d.

Adjacent property lines

e.

Vehicle access

f.

Fencing/Screening

g.

Personnel sheltering

Utility relocation or protect-in-place work plan
a.

Aerial

b.

Surface

c.

Sub-surface

Signed and sealed scale drawing for each pilot bore plan
a.

Start and end point of each radius noting horizontal and vertical components

b.

Each radius of curvature noting horizontal and vertical components (slopes
shall be continuous for sewer pipes)

c.

All existing utilities and structures within minimum vertical and horizontal
clearance

d.

Drill bit

e.

Contingency plan tooling used to manage inadvertent returns and reduce
downhole operating pressure

Trenchless rig:
a.

Manufacturer’s operating manual

b.

Manufacturer’s preprinted specifications for the proposed equipment
demonstrating equipment capable of completing each drive
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10.

G.

c.

Safe practices

d.

Mud system

e.

Manufacturer’s operating manual

f.

Manufacturer’s preprinted specifications for the proposed equipment
demonstrating equipment capable of working in the anticipated ground
conditions and for the proposed advance rate

Drilling fluid design mixes
a.

Alternate design mixes in the event of unanticipated change in ground type,
change in ground behavior, and inadvertent return.

b.

Additional drilling fluid additives on site for contingency actions

c.

MSDS for each additive, used or brought on-site

Comprehensive inadvertent return or “frac-out” plan:
1.

Design predictive hydrofracture calculations showing incremental conditions

2.

Operational plan for detection and monitoring of mud pressure and volume

3.

4.

5.

a.

Injection pressure and volume

b.

Face pressure

c.

Return mud volume

d.

Excavated solids volume

Observations of surface around drill path
a.

Pilot launch until drill path attains depth to confine drill fluid

b.

Drill path and nearby areas

c.

Pilot hole return to surface

d.

Drill path during pipe pullback

e.

Return drill fluid location and volume during pipe pullback

Predictive design calculations include:
a.

Estimate of the maximum allowable drilling fluid pressure

b.

Anticipated ground engineering properties to resist or prevent inadvertent
return

c.

Predictive pullback force including friction

Description of manpower, equipment, methods, and materials to:

Trenchless Pipe Installation
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A.
PART 2
2.01.
A.

2.02.

b.

Clean-up an inadvertent return

c.

Restore surface to before event condition

d.

Materials and hand tools on-hand at entry and exit site to contain, clean-up,
and restore site

e.

Standby of large equipment to clean-up and restore a large inadvertent
return of 20 or more gallons

f.

Work plan for disposition of collected drill fluid and other waste products

g.

Plan to restart drilling operation and restore circulation before resuming
excavation

Description of observation method for timely detection of inadvertent return, timing of
observations, observers, and method of timely notification

7.

Contingency plans for correction of the following potential conditions:

8.

Inability to advance the pilot hole along the design path
a.

Inability to advance tooling within the excavated hole

b.

Inability to advance the pipe during pullback

c.

Tracer wire(s) break preventing detection

Description of emergency shutdown of trenchless rig with the intent of restarting
drilling operations

As-Built Submittals
1.

1.06.

Contain an inadvertent return

6.

9.
H.

a.

As-built drawings for each drive completed
a.

Plan and profile

b.

Average pipeline slope

EXISTING CONDITIONS
Sub-surface Site Conditions: See the Geotechnical Report in Appendix A.
MATERIALS
EQUIPMENT
Trenchless equipment, support equipment, and materials shall be capable of working
together for completion of the project. Equipment and materials not submitted for this project
shall not be on-site.
HDD DRILLING SYSTEM

Specifications
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A.

HDD Rig: The HDD machine shall consist of a hydraulically powered system to rotate, push,
and pull hollow drill steel rods into the ground at a variable angle while delivering a
pressurized fluid mixture to a guidable drill tool. The machine shall be anchored to the ground
to withstand the pulling, pushing, and rotating forces required to complete the crossing. The
hydraulic power system shall be self-contained with sufficient pressure and volume to power
drilling operations. Hydraulic system shall be free of leaks. Rig shall have a system to monitor
and record maximum forces as thrust, pullback, and torque during each operation and in the
anticipated ground conditions.

B.

Drill Steel Rods: Shall be manufactured per the manufacturer’s written recommendations and
compatible with the anticipated ground conditions. The hollow drill steel rods shall permit
drilling fluid to travel to the excavation face and return to the surface through the excavated
hole. Also designed to allow for power to the guidance system and as required to relay
guidance information and fluid pressure to the HDD operator.

C.

Guidance Housing with directional bias: Portion of the down hole assembly (DHA) that
houses the electronic guidance system or sonde shall be manufactured of non-magnetic
metal, mated to the tooling and drill rods, provide a manufactured bias to introduce a steering
moment, and transports the drilling fluid to the face.

D.

Drill Tooling including reamers: The ground engaging tools designed to excavate the
anticipated ground, pulling or thrusting in the desired direction, and allow the drilling fluid to
assist in ground stabilization, cooling of drill tool, and transport the spoils to the surface for
removal. Drill tools shall be:

E.

F.

G.

1.

Adequate design to excavate the anticipated ground conditions.

2.

Sized for each operation

3.

New of fully reconditioned and in like-new condition

Swabs: Used to verify hole stability, assist in removing spoils, and assist in stabilizing the
hole. Swabs shall be:
1.

Adequate design to excavate the anticipated ground conditions.

2.

Sized for each operation

3.

New of fully reconditioned and in like-new condition

Mud Motors: Mud motors are ground engaging tools that include a method of using the
drilling fluid to power the tool. Mud motors shall be:
1.

Adequate design and power to excavate the anticipated ground conditions normally
include rock

2.

Sized for each operation

3.

New or fully reconditioned and in like-new condition

GUIDANCE SYSTEM
1.

The guidance system shall consist of an electronic downhole guidance system. The
system shall provide at a minimum:

Trenchless Pipe Installation
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H.

2.

Top dead center and rotational location

3.

System shall provide three dimensional drill path location:

2.

J.

Vertical measured as depth

b.

Horizontal measured as:

c.

Length installed

d.

Offset from design alignment

DRILLING FLUID (MUD) SYSTEM
1.

I.

a.

Drilling fluid system: Equipment integrated for mixing of Driller’s mud, separation of
spoils, and returning the clean fluid to the face for reuse. System shall include:
a.

Mud shear mixer

b.

Tanks to contain the Driller’s mud with agitators

c.

Pumps of sufficient pressure and capacity to deliver the Driller’s mud

d.

Separation equipment to remove the solids from the slurry stream and return
clean slurry to the face

Additional Tanks “Frac-tanks” for pullback:
a.

Tank(s) sized to contain the Driller’s mud during pipe pull back

b.

Pumps of sufficient pressure and capacity to deliver the Driller’s mud

Drilling Fluid:
1.

Design mix for each anticipated ground conditions and required contingency plan

2.

Mix: Provide material and quantity for each mix design of each additive per batch:
a.

Potable water

b.

Soda ash to raise the pH to 9-10 and help the bentonite hydrate

c.

NSF/ANS 060 clean water approved bentonite

d.

NSF/ANS 060 clean water approved additives

e.

NSF/ANS 060 clean water approval shall not be based upon removal of fluid

Performance properties for each design mix including, not limited to for newly mixed or
batched fluid and clean fluid for re-use:
1.

pH

2.

Density
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2.03.

3.

Viscosity

4.

Gel strength

5.

Shear strength

6.

Sand content

PTM

A.

PTM Rig: The PTM machine shall consist of a hydraulically powered system to rotate, push,
and pull hollow drill steel rods into the ground at a variable angle to a guidable drill tool. The
machine shall be anchored to the ground to withstand the pulling, pushing, and rotating
forces required to complete the crossing. The hydraulic power system shall be self-contained
with sufficient pressure and volume to power drilling operations. Hydraulic system shall be
free of leaks. Operator shall monitor and record maximum forces as thrust, pullback, and
torque during each operation and in the anticipated ground conditions.

B.

PTM Drill Steel Rods: Shall be manufactured per the manufacturer’s written
recommendations and compatible with the anticipated ground conditions. The hollow drill
steel rods shall permit the observation of a lighted reference target. Subsequent enlargement
of the pilot excavation shall be completed using either thrust or pullback force. Pipe
installation shall be by pullback.

C.

Drill fluids including lubrication shall be as specified herein.

2.04.
A.

B.

C.

2.05.
A.

OTHER REQUIREMENTS
Pipe Rollers: Pipe rollers for pipe installation shall be:
1.

Sized to fully support the weight of the pipe while being hydro-tested and during pullback operations

2.

Number and spacing of rollers to prevent excessive sagging of pipe and in
accordance with pipe manufacturer’s written recommendations

Pipe ramming tools shall only be used:
1.

Sized for the pipe

2.

Pipe sized for pipe ramming

3.

Accepted in the Contractor’s work plan

Pipe thrusters shall only be used:
1.

Sized for the pipe

2.

Pipe sized for pipe thrusting

3.

Accepted in the Contractor’s work plan

PIPE
HDPE per Section 33 31 01.

Trenchless Pipe Installation
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B.
PART 3
3.01.

Tracer wire shall be installed for all pipe installations.
EXECUTION
GENERAL

A.

All work is to proceed in an orderly sequence and executed in accordance with Contractor’s
Accepted submittals and schedule.

B.

Owner shall have access to drill cabin, instruments, and all work areas when operating or
during scheduled work hours

C.

Provide immediate verbal notice as soon as possible and before implementing a contingency
plan and before disturbing the cause of notice. Follow up with immediate written notice. Work
may only proceed after inspection by Owner with written permission.

D.

Provide immediate written notice on the same day as the event and before implementing a
contingency plan and before disturbing the cause of notice. Follow up with immediate written
notice. Work may proceed after inspection by Owner with written permission.

E.

Provide written notice within one workday of the event and before and before implementing a
contingency plan and before disturbing the cause of notice. Follow up with immediate written
notice. Work may proceed after inspection by Owner with written permission.

F.

Destruction or removal of the cause or evidence before inspection can occur will result in
denial of any and all claims.

3.02.

DRILLING PROCEDURES

A.

Immediate and Written Notices: Provide as specified

B.

Site Preparation:
1.

Specifications

Prior to any alterations to work-site, Contractor shall document the work site using
high-resolution digital photography, high-resolution digital video, and surveying.
Photographer is to document and replicate lighting and shadows to reproduce
photographs.
a.

Provide written permission from private property owners and occupants with
permission to enter in a form acceptable to Owner. Form must include right
to re-enter upon completion and upon written request for inspection if a claim
is filed.

b.

One copy of which shall be given to Owner, one copy to Engineer of record,
and one copy to remain with Contractor for a period of one year following the
completion of the project.

c.

High resolution digital photography shall include appropriate three
dimensional scales to determine three dimensional changes and vertical and
horizontal nature of objects.

d.

High resolution digital video shall be filmed at a speed and with clarity that is
reproducible.
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e.
2.

C.

D.

E.

F.

G.

Surveying shall include the ability to reproduce valid and repeatable results
three times with three surveys on three different days within 5 workdays.

Work site as indicated in accepted submittals and within right-of-way shall be cleared,
graded, or filled to provide a level working area. No alterations are to be made
without written permission. Contractor shall confine all activities to designated work
areas.

Environmental Protection
1.

Contractor shall place a silt fence between all drilling operations and any drainage,
wetland, waterway, or other area designated for such protection by contract
documents, state, federal and local regulations.

2.

Additional environmental protection necessary to contain any hydraulic or drilling fluid
spills shall be put in place, including berms, liners, turbidity curtains and other
measures.

3.

Petroleum products shall be stored within secondary containment

4.

Petroleum products shall not be stored in bulk containers within 200 feet of any
waterbody

5.

Refueling of mobile equipment shall not be within 200 feet of any water body

6.

Refueling or oiling shall be within secondary containment

Drill Path Survey
1.

Survey the entire drill path with entry and exit stakes placed in the appropriate
locations within the areas indicated on drawings using the same form of surveying as
required by the HDD guidance system.

2.

If Contractor uses an electro or geomagnetic guidance system, drill path shall be
surveyed for stray electrical currents and geomagnetic variations and anomalies.

Reaming
1.

Process of enlarging an excavate hole to a larger excavated diameter using tooling
designed to follow the centerline of the previous excavation.

2.

Incremental upsize may range from 25 to 100 percent depending on excavated
diameter, HDD rig capabilities, Driller’s mud quality, and anticipated ground.

Swabbing
1.

Process to clear excavation of solids and stabilize excavation

2.

Swab may be used to help centralize the excavation tooling within the previous
excavation

3.

Swab shall not be larger than 90 percent of the diameter of the most recent
excavation unless approved in the accepted plan

Pull-Back

Trenchless Pipe Installation
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1.

3.03.
A.
3.04.
A.
3.05.

Protect pipe from damage including:
a.

Dragging

b.

Gouging

c.

Sagging

2.

Perform pre-pullback pressure test

3.

Perform free carriage pullback test for force and speed

4.

Have observer monitor tail of pipe string to ensure stoppage and starts are fully
communicated across project

5.

Pipe does not drag or otherwise bind

6.

Allow pipe to rest before cutting or tapping as previously specified

PIPE CLEANING
Per Section 33 31 01 – Sanitary Utility Sewerage Piping (HDPE)
PIPE PRESSURE TESTING
Per Section 33 31 01 – Sanitary Utility Sewerage Piping (HDPE)
SITE RESTORATION AND DEMOBILIZATION

A.

Legally dispose of all waste

B.

Remove construction materials

C.

Restore to specified condition

D.

Upon completion, perform final documentation photography as previously specified herein.

3.06.

PROJECT DOCUMENTATION RECORDS

A.

Provide Record As-Built Drawings incorporating Owner’s comments

B.

Daily logs, photographs, and production records.

C.

Pipe inspection

D.

Survey records

E.

All disposal records

F.

Site records and photographs

Specifications
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END OF SECTION
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SECTION 33 05 13
MANHOLES AND STRUCTURES
PART 1
1.01.
A.

B.

1.02.
A.

GENERAL
SUMMARY
Section Includes:
1.

Monolithic concrete manholes and structures, including catch basin, and channel
drains, with transition to cover frame, covers, anchorage, and accessories.

2.

Modular precast concrete manhole and structures with tongue-and-groove joints,
covers, anchorage, and accessories.

3.

Bedding and cover materials.

Related Sections:
1.

Section 03 30 00 - Cast-in-Place Concrete

2.

Section 31 05 13 - Soils for Earthwork: Soil for backfill in trenches.

3.

Section 31 05 16 - Aggregates for Earthwork: Aggregate for backfill in trenches.

4.

Section 31 23 16 - Excavation: Excavating for manholes and structures.

5.

Section 31 23 23 - Fill: Backfilling after manhole and structure installation.

REFERENCES
American Concrete Institute:
1.

B.

1.03.
A.

ACI 318 - Building Code Requirements for Structural Concrete.

ASTM International:
1.

ASTM A48/A48M - Standard Specification for Gray Iron Castings.

2.

ASTM C478 - Standard Specification for Precast Reinforced Concrete Manhole
Sections.

3.

ASTM C497 - Standard Test Methods for Concrete Pipe, Manhole Sections, or Tile.

4.

ASTM C913 - Standard Specification for Precast Concrete Water and Wastewater
Structures.

5.

ASTM C923 - Standard Specification for Resilient Connectors between Reinforced
Concrete Manhole Structures, Pipes and Laterals.

DESIGN REQUIREMENTS
Equivalent strength: Based on structural design of reinforced concrete as outlined in ACI 318.

Specifications
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B.

Design of Lifting Devices for Precast Components: In accordance with ASTM C913.

C.

Design of Joints for Precast Components: In accordance with ASTM C913; maximum
leakage of 0.025 gallons per hour per foot of joint at 3 feet of head.

1.04.

SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.

Product Data: Submit cover and frame construction, features, configuration, and dimensions.

1.05.
A.
1.06.
A.
1.07.

QUALITY ASSURANCE
Perform Work in accordance with Caltrans Standard Plans.
QUALIFICATIONS
Manufacturer: Company specializing in manufacturing products specified in this Section with
minimum three years documented experience.
DELIVERY, STORAGE AND HANDLING

A.

Section 01 60 00 - Product Requirements: Product storage and handling requirements.

B.

Comply with precast concrete manufacturer’s instructions for unloading, storing and moving
precast manholes and structures.

C.

Store precast concrete manholes and structures to prevent damage to Owner’s property or
other public or private property. Repair property damaged from materials storage.

D.

Mark each precast structure by indentation or waterproof paint showing date of manufacture,
manufacturer, and identifying symbols and numbers shown on Drawings to indicate its
intended use.

PART 2
2.01.
A.

2.02.
A.

PRODUCTS
MANHOLES AND STRUCTURES
Manhole and Structure, Including Catch Basin and Channel Drain, Sections: Reinforced
precast concrete in accordance with ASTM C478 with gaskets in accordance with ASTM
C923.
FRAMES AND COVERS
Manufacturers:
1.

Catch Basin Grate: Neenah Foundry Co. Model R-3210-Q.

2.

Channel Drain Grate: Neenah Foundry Co. Model R-4999-DX, Type Q.

3.

Household Hazardous Waste Storage Trench Grate: Neenah Foundry Co. Model R4990-LX, Type C.

Manholes and Structures
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B.
2.03.

4.

Truck Wash Facility Trench Drain Grate: Neenah Foundry Co. Model R-4990-LX,
Type C.

5.

Substitutions: Section 01 60 00 - Product Requirements.

Product Description: Catch Basin, Channel Drain, and Trench Drain Covers to be rated for H20 loading.
CONFIGURATION

A.

Shaft Construction: Concentric with eccentric cone top section; lipped male/female joints;
sleeved to receive pipe sections.

B.

Shape: Cylindrical.

C.

Clear Inside Dimensions: 48 inch diameter.

D.

Design Depth: As indicated on Drawings.

E.

Clear Cover Opening: As indicated on Drawings.

F.

Pipe Entry: Furnish openings as indicated on Drawings.

2.04.

BEDDING AND COVER MATERIALS

A.

Bedding: Coarse Aggregate Subbase Fill as specified in Section 31 05 16.

B.

Soil Backfill from Above Pipe to Finish Grade: Soil Select Fill, as specified in
Section 31 05 13

2.05.
A.

PART 3
3.01.

INFLOW PROTECTION
Inflow Protector Insert: HDPE Syneco Systems PEACEMAKER Inflow Inserts, or approved
equal. Size to match.
EXECUTION
EXAMINATION

A.

Section 01 30 00 - Administrative Requirements: Verification of existing conditions before
starting work.

B.

Verify items provided by other sections of Work are properly sized and located.

C.

Verify built-in items are in proper location, and ready for roughing into Work.

D.

Verify correct size of manhole and structure excavation.

3.02.

PREPARATION

A.

Coordinate placement of inlet and outlet pipe or duct sleeves required by other sections.

B.

Do not install structures where site conditions induce loads exceeding structural capacity of
structures.

Specifications
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C.
3.03.
A.

Inspect precast concrete structures immediately prior to placement in excavation to verify
structures are internally clean and free from damage. Remove and replace damaged units.
INSTALLATION
Excavation and Backfill:
1.

Excavate for manholes and structures in accordance with Section 31 23 16 in
location and to depth shown. Provide clearance around sidewalls of structure for
construction operations.

2.

When groundwater is encountered, prevent accumulation of water in excavations.
Place manholes and structures in dry trench.

3.

Where possibility exists of watertight structure becoming buoyant in flooded
excavation, anchor structure to avoid flotation.

B.

Place base pad, trowel top surface level.

C.

Place manhole and structure sections plumb and level, trim to correct elevations, anchor to
base pad.

D.

Backfill excavations for manholes and structures in accordance with Section 31 23 23.

E.

Form and place manhole and structures cylinder plumb and level, to correct dimensions and
elevations.

F.

Cut and fit for pipe.

G.

Grout base of shaft sections to achieve slope to exit piping. Trowel smooth. Contour to form
continuous drainage channel.

H.

Set cover frames and covers level without tipping, to correct elevations.

I.

Coordinate with other sections of Work to provide correct size, shape, and location.

3.04.

PRECAST CONCRETE MANHOLE AND STRUCTURE INSTALLATION

A.

Lift precast components at lifting points designated by manufacturer.

B.

When lowering manholes and structures into excavations and joining pipe to units, take
precautions to ensure interior of pipeline and structure remains clean.

C.

Set precast structures bearing firmly and fully on crushed stone bedding, compacted in
accordance with provisions of Section 31 23 16 or on other support system shown on
Drawings.

D.

Assemble multi-section structures by lowering each section into excavation. Lower, set level,
and firmly position base section before placing additional sections.

E.

Remove foreign materials from joint surfaces and verify sealing materials are placed properly.
Maintain alignment between sections by using guide devices affixed to lower section.

F.

Joint sealing materials may be installed on site or at manufacturer’s plant.

Manholes and Structures
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G.

Verify manholes and structures installed satisfy required alignment and grade.

H.

Remove knockouts or cut structure to receive piping without creating openings larger than
required to receive pipe. Fill annular space with mortar.

I.

Cut pipe to finish flush with interior of structure.

J.

Shape inverts through manhole and structures as shown on Drawings.

3.05.

FRAME AND COVER INSTALLATION

A.

Set frames using mortar and masonry.

B.

Set frame and cover 2 inches above finished grade for manholes with covers located within
unpaved areas to allow area to be graded away from cover beginning 1 inch below top
surface of frame.

C.

Install inflow protector insert below cover.

3.06.

FIELD QUALITY CONTROL

A.

Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.

B.

Test concrete manhole and structure sections in accordance with ASTM C497.
END OF SECTION
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SECTION 33 14 00
WATER PIPING SYSTEMS
PART 1
1.01.

GENERAL
SUMMARY

A.

1.02.

Section Includes:
1.

Water Piping

2.

Unions and Flanges

3.

Joints

4.

Dismantling Joints

5.

Couplings

6.

Restrained Flanged Adaptor

7.

Non-Restrained Flange Adaptor

8.

Tapping Sleeves and Tapping Valves

9.

Service Saddles

10.

Dielectric Couplers

11.

Bedding and Cover Materials

12.

Underground Tracer Wire

13.

Detectable Pipe Locating Tape

14.

Water Main Line Monument

15.

Pipe Supports, Brackets and Stem Guides

16.

Flange Insulation Kit

17.

Pipe Casing

18.

Hydrostatic and Leakage Test

19.

Disinfection

20.

Bacteriological Testing

MEASUREMENT AND PAYMENT

Specifications
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A.

Measurement and payment for the items in this section shall be included in the Bid Item to
which they relate. No additional measurement or payment shall be made for the requirements
of this section.

B.

Related Sections

1.03.
A.

1.

Section 01 30 00 – Administrative Requirements

2.

Section 01 33 00 – Submittal Procedures

3.

Section 01 40 00 – Quality Requirements

4.

Section 01 60 00 – Product Requirements

5.

Section 31 23 19 – Dewatering

6.

Section 31 23 30 – Shoring and Trench Safety

7.

Section 33 01 10 – Disinfection of Water Utility Distribution

8.

Section 33 14 19 – Valves and Appurtenances

REFERENCES
American Public Works Association (APWA)
1.

B.

Uniform Color Code for Marking of Underground Utility Locations.

American Society of Testing and Materials (ASTM)
1.

ANSI/ASME B1.20.1 – Pipe Threads, General Purpose.

2.

ANSI/ASME B16.1 – Cast-Iron Pipe Flanges and Flanged Fittings.

3.

ANSI/ASME B16.5 – Pipe Flanges and Flanged Fittings.

4.

ASTM A126 - 04 Standard Specification for Gray Iron Castings for Valves, Flanges,
and Pipe Fittings.

5.

ASTM A536 - Standard Specification for Ductile Iron Castings.

6.

ASTM C150 - Standard Specification for Portland Cement.

7.

ASTM D1785 - Standard Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe,
Schedule 40, 80, and 120.

8.

ASTM D2241 - Standard Specification for Poly(Vinyl Chloride) (PVC) Pressure-Rated
Pipe (SDR Series).

9.

ASTM D3139 - Standard Specifications for Joints for Plastic Pressure Pipes Using
Flexible Elastomeric Seals.

10.

ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining
Plastic Pipe.

Water Piping Systems
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11.
C.

D.

ASTM F1674-96 – Thrust Restrained Devices

American Water Works Association
1.

ANSI/AWWA C104/A21.4 – American National Standard for Cement–Mortar Lining
for Ductile-Iron Pipe and Fittings for Water.

2.

ANSI/AWWA C105 – Polyethylene Encasement for Ductile – Iron Pipe
Systems.ANSI/AWWA C110/A21.10 – American National Standards for Ductile-Iron
and Gray-Iron Fittings, 3 In. Through 48 In. for Water and other Liquids.

3.

ANSI/AWWA C110 – Fittings.

4.

ANSI/AWWA C111/A21.11 – American National Standards for Rubber-Gasket Joints
for Ductile-Iron Pressure Pipe and Fittings.

5.

ANSI/AWWA C115 – Flanged Ductile Iron Pipe With Ductile-Iron or Gray-Iron
Threaded Flanges.

6.

ANSI/AWWA C116 – Standard for Protective Fusion-Bonded Epoxy Coatings for the
Interior and Exterior Surfaces of Ductile-Iron and Gray-Iron Fittings.

7.

ANSI/AWWA C151/A21.51 – American National Standards for Ductile-Iron Pipe,
Centrifugally Cast, for Water.

8.

AWWA C153 – Standard for Ductile-Iron Compact Fittings for Water Service.

9.

AWWA C220 – Stainless Steel Piping

10.

AWWA C226 – Stainless Steel Fittings

11.

AWWA C2BB – Stainless Steel Flanges

12.

ANSI/AWWA C600 – American National Standards for Installation of Ductile Iron
Water Mains and their Appurtenances.

13.

AWWA C605 - Underground Installation of Polyvinyl Chloride (PVC) Pressure Pipe
and Fittings for Water.

14.

ANSI/AWWA C651 – American National Standards for Disinfecting Water Mains.

15.

AWWA C900 - AWWA Standard for Polyvinyl Chloride (PVC) Pressure Pipe and
Fabricated Fittings, 4 In. Through 12 In. (100 mm Through 300 mm), for Water
Transmission and Distribution.

16.

AWWA C905 - Standard for Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated
Fittings, 14 In. Through 48 In. (350 mm Through 1,200 mm), for Water Transmission
and Distribution.

17.

AWWA M9 – Concrete

18.

AWWA M23 – PVC Pipe-Design and Installation

California Waterworks Standards
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E.

ANSI/NSF- American National Standards Institute/ National Sanitary Federation
1.

1.04.

Standard 61 – Drinking Water System Components – Health Effects

SUBMITTALS

A.

Section 01 33 00 – Submittal Procedures

B.

Shop Drawings: Indicate piping layout at connections, if different than shown on plans.

C.

Product Data: Submit data on pipe materials, fittings, and accessories.

D.

Manufacturer's Certificate: Certify products meet or exceed specified requirements.

E.

Manufacturer’s Recommendation: Submit four copies of Manufacturer’s current
recommended method of installation

F.

Submit detailed written procedures outlining the methods, tools, and protective equipment to
be used and required training and certifications (if any) for all work associated with asbestos
cement pipe.

G.

Pressure Testing Plan.

H.

Disinfection and Chlorinated Water Disposal Plan.

I.

Connection transfer plan and schedule for all connections and final tie-ins.

1.05.

CLOSEOUT SUBMITTALS

A.

Section 01 70 00 – Execution Requirements: Requirements for submittals.

B.

Project Record Documents:

1.06.
A.
1.07.

1.

Record actual horizontal and vertical locations of piping mains, valves, connections,
thrust restraints, and invert elevations.

2.

Identify and describe on the Record Drawings unexpected variations due to subsoil
conditions or discovery of uncharted utilities.

QUALITY ASSURANCE
Perform Work in accordance with specified standards.
DELIVERY, STORAGE, AND HANDLING

A.

Section 01 60 00 – Product Requirements: Requirements for transporting, handling, storing,
and protecting products.

B.

Use all means necessary to protect the materials of this Section before, during, and after
installation and to protect the installed Work and materials of all other trades.

C.

The Contractor shall provide and use proper equipment, tools, and facilities for the safe and
proper handling and protection of the pipe. Pipe shall be handled in such a manner as to
avoid damage to the pipe material or any coating and especially to the ends. All equipment

Water Piping Systems
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and small loose pieces, tools, gaskets, etc. shall be adequately packed to prevent damage or
loss during shipment or while in storage.
D.

In the event of damage, immediately make all replacements necessary at no additional cost
to the District.

E.

When damaged pipe cannot be repaired to the satisfaction of the Engineer, it shall be
removed from the job.

F.

Pipe shall be stored in a safe location, protected from the elements where damage or
contamination therefrom could result.

G.

The pipe shall be carefully lowered in the trench to prevent damage. Under no
circumstances shall pipe be dropped or dumped into trenches. Remove foreign matter and
dirt from the inside of the pipe and keep it clean during and after laying.

H.

The Contractor shall take care to keep from damaging the pipe by heavy loads and
unnecessary compactive effort, especially for shallow lifts. All damaged pipe shall be
replaced. Repairs will not be acceptable.

PART 2
2.01.

PRODUCTS
GENERAL

A.

All materials shall conform to sizes, capacity, quality, and quantities as shown on the
drawings or described in these Specifications. Materials shall be from new stock, delivered in
good condition. No damaged stock shall be used.

B.

Where no method of tests for materials is specified, the latest applicable test specified by
ASTM shall be followed.

C.

After delivery to the site, all materials shall be carefully unloaded, protected against
breakage, rusting, accumulation of foreign matter, disintegration, and injury. The Contractor
shall be responsible for all lost or damaged material supplied and Work done under this
Contract.

2.02.
A.

WATER PIPING
Ductile Iron Fittings: AWWA C110 ductile iron, standard thickness.
1. Coating and Lining:
a.

Bituminous Coating: AWWA C110/ANSI A21.51.

b.

Cement Mortar Lining: AWWA C104.

c.

Buried Exterior Pipe Protection: 8-mil Visqueen Polyethylene Film: AWWA
C105/ANSI A21.5.

2. Joints:

Specifications

a.

Mechanical and Push-On Joints: AWWA C111.

b.

Flanged Joints: AWWA C115, ASME B16.1, ANSI B16.1 250 lb flat faced.
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B.

C.

D.

E.

c.

Restrained Joints: Refer to Part 2.03.

d.

Gaskets: Conforming to ANSI A21.11. Gaskets for flanged joints shall be
1/8-in thick, cloth inserted rubber, full faced with holes to pass bolts.

e.

Bolts: Bolts and nuts shall be low alloy steel ASTM A193. The alloy
composition shall be such that the bolts are cathodic to the coupling.
Washers of the same material shall be supplied.

Polyvinyl Chloride (PVC) Pipe:
1.

Polyvinyl Chloride (PVC) Pipe for sizes 4” through 12”: Class 150 (DR 18) as per
ASTM D1784, manufactured in accordance with AWWA C900, and shall be Cast Iron
O.D.

2.

Polyvinyl Chloride (PVC) Pipe 4” and smaller: Sch 80.

Polyethylene (PE) Pressure Piping and Tubing:
1.

Polyethylene (PE) pressure piping and tubing ¾-inch through 3-inch for water service
as per ANSI/AWWA C901-17, manufactured per ASTM D2239 and D2737 with
fittings per ASTM D3350, or;

2.

PE 3408 pressure piping and tubing ¾-inch through 3-inch for water service per
ASTM D-3035.

Ductile Iron Fittings:
1.

Provide restrained ductile iron fittings as shown on plans.

2.

Ductile iron fittings, shall have a minimum rated working pressure of 250 psi. The
fittings shall have a bell ends with gaskets specifically designed for a cast iron
equivalent outside diameter PVC pipe, or mechanical joint type fittings manufactured
specifically for PVC Pipe.

3.

Provide Class 250 flanges on ductile iron fittings where mating to Class 250 butterfly
valves.

4.

Bolts for PVC pipe, where required, shall be 3 lb stainless steel, ASTM A193, Grade
B 8M hex head with ASTM A194, Grade B 8M hex nuts. Washers of the same
material shall be supplied.

5.

Provide ductile iron tapped tees for appurtenance outlets 2-1/2 inches and smaller.
Tapped tees shall be constructed of ductile iron, have outlet iron threads, and bell
ends designed to fit the type, size and class of pipe.

6.

Provide ductile iron tees with a flanged outlet for appurtenance outlets 3 inches and
larger.

PVC Joints: ASTM D3139 and ASTM F477 PVC flexible elastomeric seals. Solvent-cement
couplings are not permitted except for pipes 3-inches in diameter and smaller.
1.

All joints shall be integral, bell and spigot gasketed joints, or plain end with rubber
ring couplings.

Water Piping Systems
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F.

G.

2.

When the spigot end of pipe is to be inserted into a mechanical joint fitting, the
beveled end of the pipe shall be removed prior to insertion.

3.

Solvent weld joint are not permitted.

Stainless Steel Pipe: AWWA C220 Type 304L Stainless Steel Schedule 40 (0.322” thick)
meeting EPA and ANSI/ NSF 61.
1.

Flanges: AWWA C2BB

2.

125lb Flange

3.

Unions:

High-Density Polyethylene (HDPE) Pipe
1.

2.03.
A.

See Section 33 05 33

RESTRAINED AND MECHANICAL JOINTS
Manufacturer:
1.

For PVC Pipe:
a.

2.

Mechanical Joint Fittings: EBAA Iron, Inc., Series 2000PV or equivalent.

Substitutions: Section 01 60 00 - Product Requirements.

B.

Materials: Ductile Iron, ASTM A536.

C.

Coating: MEGA-BOND, or approved equivalent.

D.

Style: split ring used behind the pipe bell and a serrated ring used to connect the bell ring and
the gripping ring.

E.

Pressure rating: 200 psi minimum.

2.04.
A.

COUPLINGS
Manufacturer
1.

For Restrained Coupling
a.

2.
B.

C.

EBAA Iron, Inc.: Series 3800 MEGA-COUPLING or equivalent

Substitutions: Section 01 60 00 - Product Requirements.

Materials:
1.

Body - Ductile Iron; ASTM A536

2.

Bolts: Stainless Steel

Pressure rating: meet or exceed adjacent piping system rating.
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D.
2.05.
A.

System compatible with connecting pipe; verify connecting pipe O.D.
RESTRAINED FLANGE ADAPTOR
Manufacturer: EBAA Iron, Inc., Series 2100 or equivalent.
1.

Substitutions: Section 01 60 00 - Product Requirements.

B.

System: restrain plain end of pipe to a flange, conforming to AWWA C110.

C.

Materials:
1.

Body: Ductile Iron; ASTM A536

2.

Bolts: Stainless Steel

D.

Coating: AWWA C550; interior/exterior.

E.

Pressure rating: meet or exceed adjacent piping system rating.

F.

System compatible with connecting pipe; verify connecting pipe O.D.

2.06.
A.

NON-RESTRAINED FLANGE ADAPTOR
Manufacturer: Baker Series 220 Coupling or equivalent
1.

Substitutions: Section 01 60 00 - Product Requirements.

B.

Pressure rating: meet or exceed adjacent piping system rating.

C.

System compatible with connecting pipe; verify connecting pipe O.D.

D.

Submit shop drawings for each coupling as indicated on the Contract Drawings.

2.07.
A.

TAPPING SLEEVES AND TAPPING VALVES
Tapping Sleeves:
1.

B.

Manufacturers:
a.

JCM Industries or equivalent

b.

Mueller Co or equivalent.

c.

Smith-Blair, Inc or equivalent

2.

Substitutions: Section 01 60 00 - Product Requirements.

3.

Description: Ductile iron or cast-iron dual compression type.

4.

Outlet Flange Dimensions and Drilling: ASME B16.1, Class 150 and MSS SP-60.

Tapping Valves:
1.

Manufacturers:

Water Piping Systems
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2.08.
A.
2.09.
A.
2.10.
A.
2.11.
A.

B.

2.12.
A.

a.

Mueller Company or equivalent

b.

U.S. Pipe or equivalent

2.

Substitutions: Section 01 60 00 - Product Requirements.

3.

Refer to Section 33 14 19 – Valves and Appurtenances

BACKFLOW PREVENTERS
Per the Drawings.
WHARF HYDRANTS
Per the Drawings.
YARD HYDRANTS
Per the Drawings.
SERVICE SADDLES
Manufacturers:
1.

Smith-Blair Series 317, 357, or 397 or equivalent

2.

Romac Style 101N, 202NS, 101 BS or equivalent

3.

Mueller DR2A series or equivalent

4.

Substitutions: Section 01 60 00 - Product Requirements.

Materials:
1.

Double strap type, with bodies cast of either stainless steel, epoxy-coated ductile
iron, or bronze, designed to hold pressures in excess pipe working pressure.

2.

Taps shall have Iron Pipe threads.

3.

Service saddles shall be equipped with nylon bushings where connecting to copper
pipe.

DIELECTRIC COUPLERS
Manufacturers:
1.

Smith-Blair Series 317, 357, or 397 or equivalent

2.

Romac Style 101N, 202N, 101 BS or equivalent

3.

Mueller DR2A series or equivalent

4.

Substitutions: Section 01 60 00 - Product Requirements.
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B.

2.13.
A.
2.14.
A.
2.15.

Materials:
1.

Double strap type, with bodies cast of either epoxy-coated ductile iron or bronze,
designed to hold pressures in excess pipe working pressure.

2.

Taps shall have Iron Pipe threads.

3.

Service saddles shall be equipped with nylon bushings where connecting to copper
pipe.

BEDDING AND COVER MATERIALS
Per the applicable trench detail.
UNDERGROUND TRACER WIRE
Underground tracer wire shall be #10 AWG THWN - Thermoplastic Heat and Water Resistant
Nylon Coated - copper wire, with yellow insulation
DETECTABLE PIPE LOCATING TAPE

A.

Detectable pipe locating tape shall consist of solid aluminum foil encased in a protective highvisibility, inert polyethylene plastic jacket. Foil is to be visible on the unprinted side. Minimum
overall thickness shall be 5.5 mils. Tape width shall be SIX (6) inches. Tape color and
lettering shall be in accordance with the APWA Uniform Color Code for Marking of
Underground Utility Locations. The identifying lettering shall be a minimum of one (1)-inchhigh permanent black lettering imprinted continuously over the entire length. The tape shall
be Terra “D” as manufactured by Reef Industries, Allen Detectable, or approved equal.

B.

After the trench is backfilled to within 18 inches of the finished grade the Contractor shall
install a detectable pipe locating tape over all water mains. The backfill shall be sufficiently
leveled so that the tape will be installed on a flat surface. The tape shall be centered in the
trench and laid flat with printed side up. Caution shall be exercised to avoid displacement
and to ensure its integrity.

2.16.
A.

B.

2.17.

PIPE SUPPORTS, BRACKETS AND STEM GUIDES
Manufacturer:
1.

Cooper B-Line, Inc.

2.

Waterman.

3.

Substitutions: Section 01 60 00 - Product Requirements.

Components:
1.

Pipe Supports: Provide pipe support with saddle, U-bolt, gusset, pipe adjuster, base
stand, expansion anchor bolts, and all other required installation hardware.

2.

Brackets and Stem Guides: Provide brackets, stem guides, supports, bolts pipe
clamps, and all other required installation hardware.

PIPE STRAPS

Water Piping Systems
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A.

Manufacturer:
1.

Gibson Stainless & Specialty Inc.

2.

a.

2” Pipe Straps Model #3200-2

b.

3” Pipe Straps Model #3300-2

c.

4” Pipe Straps Model #3300-2

Cooper, B-Line
a.

3.

Figure B3180FL – Flush Mount Pipe Strap

Substitutions: Section 01 60 00 - Product Requirements.

B.

Material: 316 stainless steel per ASTM 167.

C.

Bolts: 316 Stainless steel

2.18.

FLANGE INSULATION KITS

A.

The Contractor shall provide a flange insulation kit for flanged connections between pipes of
dissimilar materials. Flange insulation kits shall be of the full face gasketed type for use with
domestic water.

B.

Manufacturer:

PART 3
3.01.

3.02.

3.03.

1.

Calpico, Inc.

2.

Substitutions: Section 01 60 00 - Product Requirements.

EXECUTION
EXAMINATION

B.

Section 01 30 00 - Administrative Requirements: Verification of existing conditions before
starting work.

C.

Verify existing utility water main size, location, and inverts are as indicated on Contract
Drawings.

PREPARATION
A.

Cut pipe ends square, ream pipe and tube ends to full pipe diameter, remove burrs. Use
only equipment specifically designed for pipe cutting. Use of chisels or hand saws will not
be permitted. Grind edges smooth with beveled end for push-on connections.

B.

Remove scale and dirt on inside and outside before assembly.

C.

Prepare pipe connections to equipment with flanges or unions.

BEDDING

Specifications
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A.
3.04.

3.05.

Per the applicable trench detail.

PIPE INSTALLATION
A.

Install PVC pipe in accordance with AWWA C605, PE pipe in accordance with AWWA
M55, and Ductile Iron pipe in accordance with AWWA C600.

B.

Carefully inspect all pipes, valves, and other appurtenances for cracks or other damage
prior to installation. Under no circumstances shall damaged materials be installed.
Carefully lower pipe into trenches to prevent damage. Under no circumstances should the
pipe be dropped into trenches.

C.

Install pipe to indicated elevation to within tolerance of 5/8 inches.

D.

Install pipe to have bearing along entire length of pipe.

E.

Install pipe with no high points other than as indicated in Contract Drawings. If unforeseen
field conditions arise which necessitate high points, install air release valves as directed by
Engineer.

F.

Excavate bell holes to permit proper joint installation.

G.

Do not lay pipe in wet or frozen trench.

H.

Install pipe to allow for expansion and contraction without stressing pipe or joints.

I.

Close pipe openings with watertight plugs during work stoppages.

J.

Install access fittings to permit pressure testing and disinfection of water system.

K.

Form and place concrete for thrust restraints at each elbow or change of direction of pipe
main unless fully restrained joints are used.

L.

Establish elevations of buried piping with not less than three (3) feet of cover. Measure
depth of cover from final surface grade to top of pipe barrel. When cover is less than three
(3) feet, install pipe and backfill as shown in Contract Drawings.

M.

Install underground tracer wire on top of all pipelines. Bring tracer wire to surface at each
valve box and provide approximately (3) feet of excess wire coiled neatly in valve box.

N.

Install detectable pipe warning tape continuous over top of pipe buried 18 inches below
finish grade, above pipeline.

THRUST RESTRAINT
A.

Install clamps, set screw 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 joints to flanges in concrete or
mortar.

Water Piping Systems
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3.06.

BACKFILLING
A.

Install backfill in accordance with Section 31 23 17 – Trenching.

B.

Maintain optimum moisture content of backfill material to attain required compaction
density.

3.07.

FIELD QUALITY CONTROL
A.

Section 01 40 00 – “Quality Requirements”: Field inspecting, testing, adjusting, and
balancing.

B.

Compaction Testing for Bedding: In accordance with Section 31 23 17 – Trenching.

PART 4
4.01.
A.
4.02.

TESTING
GENERAL
Scope. All water pipe and appurtenances shall be hydrostatically tested for below grade
piping systems for pipe material structural integrity and leaks.
HYDROSTATIC AND LEAKAGE TEST

A.

Prior to acceptance of the Work by the District, the Contractor shall perform pressure testing
on potable water distribution systems in accordance with AWWA C600/ C605.

B.

Test Fluid. The test fluid is to be District transmission system potable water. The Contractor
shall be responsible for providing all connections, piping, fittings, etc. for conveying test water
from the District’s existing potable water system to the point of usage, and also for proper
disposal, as required, of water used in the testing operations. All costs associated with supply
and disposal of test water shall be at the Contractor’s expense.
No final direct connection to the existing sterile water system shall be made until satisfactory
completion of all testing (i.e., hydrostatic testing, chlorination, and bacteriological testing).
The Contractor shall install temporary jumper pipe assemblies and temporary blowoffs to
facilitate testing of the pipeline in segments as needed. The temporary facilities shall be
removed by the Contractor prior to making the connections. The Contractor is responsible for
all final closures and connections.

C.

Test Equipment
1.

Water: Sufficient quantity to fill pipeline section under test. Contractor shall arrange
with the District for locations for acquiring potable water for testing. Contractor shall
be responsible for all temporary piping, fittings, meters, and appurtenances.

2.

Valves: Suitable to isolate pipeline section under test without leaking.

3.

Relief Valve: To permit pressure relief if pressure exceeds 20 to 25 percent above
the required test pressure to prevent pipeline failure

4.

Pressure Gauge(s): Provide sufficient number of pressure gauges capable of
measuring pressure 50 percent over the intended test pressure. Location of the
gauges shall be determined by the Contractor and submitted with the pressure test
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plan. Contractor shall furnish all necessary equipment and make all taps in pipe
required to perform testing.
5.
D.

Pressure gauges and relief valves shall be checked for accuracy before being used
during actual testing of the pipeline.

Preparation for Test
1.

Contractor shall notify Engineer a minimum of three (3) working days prior to
performance of testing. Engineer shall monitor all tests.

2.

Contractor shall temporarily isolate the piping system into segments for testing
purposes.

3.

Contractor shall confirm that the pipeline is properly backfilled up to a minimum of the
primary backfill levels and that all required thrust blocks and/or in-line restraints are in
place prior to start of the pressure test.

4.

Connect booster pump and provide temporary closures for all of the external
openings in the system. Use caution to ensure that the closures are properly
designed and strong enough to withstand the test pressure.

5.

Tighten any flange connections loosened to vent air before applying test pressure.

6.

Permit the test fluid and the pipeline to set undisturbed for a minimum of 24 hours to
achieve temperature equilibrium.

E.

Test Pressure: At least 150 percent of the working pressure at the lowest point of the
pipeline, and no less than 125 percent of normal working pressure at highest elevation.

F.

Test Duration: The hydrostatic and leakage test duration shall be two (2) hours.

G.

Test Procedure
1.

The test procedures described herein shall be performed for each of the designated
pipeline segments.

2.

Completely fill pipeline to be tested with water. The maximum rate of filling shall be
limited so that the fluid filling the pipeline produces a maximum flow velocity of one
(1) foot per second.

3.

Completely bleed off all trapped air during filling.

4.

Close all vents used to vent air from the pipe and restrict access in the test area to
only those required for the test.

5.

During the initial expansion phase, slowly raise the pressure utilizing the booster
pump until the desired test pressure is achieved.

6.

Add sufficient make-up test fluid to the system, at one-hour intervals for two hours, to
maintain the system test pressure. The pipe should have obtained equilibrium.

7.

Turn off the booster pump and hold the final test pressure for the required test
duration period.

Water Piping Systems
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8.

At the end of the test period add sufficient make-up water to return the pipe to the
required test pressure. Record the value of make-up water required to return to test
pressure. If the test pressure is not returned within the allowable volume of water as
indicated by the equation below, the test fails.
The testing allowance shall be defined as the quantity of water that must be supplied
to the pipe section being tested to maintain a pressure within 5 psi of the specified
hydrostatic test pressure. No installation will be accepted if the quantity of makeup
water is greater than that determined by the following formula:

Where Q is quantity of makeup water (gallons per hour), L is the length of pipe being
tested (ft), D is the nominal diameter of the pipe (inches), and P is the average test
pressure during the hydrostatic test (psi gauge).
The allowances only apply to the test period and not to the initial expansion phase.
9.

H.

I.
4.03.
A.

Total test time shall not exceed eight (8) hours at the required test pressure. If the
test is not completed due to leakage, equipment failure, etc. the test pressure shall
be relieved and the test section shall be allowed to “relax” for a minimum of eight (8)
hours before another test can be attempted.

Test Records
1.

Records shall be maintained of all tests performed.

2.

Test records shall include as minimum:
a.

Date and time of beginning and end of pipeline testing

b.

Identification of pipeline being tested

c.

Test Fluid

d.

Test Pressure

e.

Ambient temperature

f.

Pressure gauge reading taken during the test

g.

Quantities of make-up water added during the test

h.

Signatures of Test Technician, Contractor representative whom witnessed
the test and the District representative who witnessed the test

When tests indicate Work does not meet specified requirements, remove Work, replace and
retest at the Contractor’s expense.
BACTERIOLOGICAL TESTING
Refer to Section 33 01 10 – Disinfection of Water Utility Distribution.
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PART 5
5.01.
A.

DISINFECTION
DISINFECTION
Refer to Specification 33 01 10 - Disinfection of Water Utility Distribution.
END OF SECTION 33 14 00

Water Piping Systems

33 14 00-16

Specifications

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

SECTION 33 14 19
VALVES AND APPURTENANCES
PART 1
1.01.

GENERAL
SUMMARY

A.

1.02.

1.

Plug Valves

2.

Gate Valves

3.

Combination Vacuum and Air Relief Valves

MEASUREMENT AND PAYMENT

A.

1.03.

Section Includes:

Measurement and payment for the items in this section shall be included in the Bid Item to
which they relate. No additional measurement or payment shall be made for the requirements
of this section.
RELATED SECTIONS

Related work specified in other sections:

1.04.

A.

Section 03 48 00 – Precast Concrete Utility Boxes

B.

Section 33 01 10 – Disinfection of Water Utility Distribution

C.

Section 33 14 00 – Water Piping Systems

REFERENCED CODES AND SPECIFICATIONS

The following standards apply:
A.

The American National Standards Institute/National Sanitary Federation (ANSI/NSF-61)

B.

The American Society for Testing and Materials (ASTM)
1.

A 126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings.

2.

A 536 - Standard Specification for Ductile Iron Castings

C.

American Water Works Association Inc. (AWWA):
1.

C210 - Liquid-Epoxy Coating Systems for the Interior and Exterior of Steel Water
pipelines

2.

C504 - Rubber-Seated Butterfly Valves

3.

C509 - Resilient-Seated Gate Valves for Water Supply Service
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1.05.

1.06.

4.

C517 - Resilient-Seated Cast Iron Eccentric Plug Valves.

5.

C550 - Protective Epoxy Interior Coatings for Valves and Hydrants

SUBMITTALS
A.

Section 01 33 00 - Submittal Procedures: Submittal requirements.

B.

Shop drawings: Submit complete shop drawings including layouts, elevations, and details
to the Engineer.

C.

Material list: Submit with the shop drawings a complete list of all materials and equipment
catalog number, and catalog cuts for each item where applicable.

D.

Valve Data: Submit the following
1.

Valve dimensional assembly drawings

2.

Valve cross section drawings.

3.

Head loss, Cv, and calculated port area.

4.

Provide valve torque seating, un-seating, and dynamic torque at 10 degree
increments.

5.

Test certifications, Seat leakage, Hydro-static, coating thickness.

E.

Operations and Maintenance Manuals: Submit copies of the manufacturer’s current
operation and maintenance manuals.

F.

Manufacturer's recommendations: Accompanying the materials list and shop drawings,
submit copies of the manufacturers' current recommended method of installation.

G.

Coating Data: with applied coating thickness.

DESIGN REQUIREMENTS AND OPERATING CONDITIONS
A.

Valve Working Pressure:
1.

B.

Minimum 150 psi unless otherwise specified or shown.
Product Handling:

1.

Use all means necessary to protect the materials of this section before, during, and
after installation and to protect the installed work and materials of all other trades.

2.

The Contractor shall provide and use proper implements, tools and facilities for the
safe and proper handling and protection of the material.

3.

In the event of damage, immediately make all repairs and replacements necessary to
the approval of the Engineer, and at no additional cost to the District.

4.

When damaged material cannot be repaired to the satisfaction of the Engineer, it
shall be removed from the job and replaced at no cost to the Owner.

Valves and Appurtenances
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5.
1.07.

Material shall be stored in a safe location, protected from the elements where
damage could result.

QUALIFICATIONS/RESPONSIBILITY/SAFETY
A.

Qualifications of manufacturers:
1.

The material shall be the product of a supplier regularly engaged in the
manufacturing of pipe and plumbing products.

2.

All materials shall be new and of current manufacture and shall be guaranteed
against defects of workmanship in accordance with Part B-1 of the General
Conditions.

B.

Qualification of installers:
1.

PART 2
2.01.

2.02.

2.03.

For the actual assembly, installation, and testing of the work of this section, use only
thoroughly trained and experienced personnel who are completely familiar with the
requirements for this work and with the installation recommendations of the
manufacturers of the specified items.

PRODUCTS
GENERAL

A.

All materials shall conform to sizes, capacity, quality, and quantities as shown on the Plans
or described in these Specifications. Materials shall be from new stock and delivered in
good condition; no damaged stock shall be used.

B.

Where no method of tests for materials is specified, the latest test specified by ASTM shall
be followed.

C.

After delivery to the site, all materials shall be carefully unloaded, protected against
breakage, rusting, accumulation of foreign matter, disintegration and injury. The Contractor
shall be responsible for all lost or damaged material supplied and work done under this
Contract.

BOLTS, GASKETS, GLANDS, NUTS
A.

Bolts, gaskets, glands, nuts, and miscellaneous accessories required to install all valves
shall be furnished. All exposed nuts and bolts shall be 316 stainless steel. Gaskets for
flanged connections shall be suitable for the pressure, temperature, and chemical
characteristics of the fluid handled. The gasket materials shall also be suitable for the pipe
system physical characteristics and materials and shall conform to NSF-61 requirements.
Gaskets shall extend from the inside diameter of the flange to at least the inside edge of
the bolt holes or they may extend beyond the bolt circle.

B.

Dissimilar Materials – Provide dielectric bolts and NBR gaskets where flanges of dissimilar
materials are joined

PLUG VALVES
A.

Specifications
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1.
B.

C.

D.

DeZurik PEF 100% Port Eccentric Plug Valve per AWWA C517.
Design:

1.

Type: Non-lubricated eccentric type rectangular port. The port area shall be 100% of
the inner ID of ductile iron pipe port area. Round port plug valves are not acceptable.

2.

Plug face: Resilient material which operates satisfactorily at a temperature of
180 degrees Fahrenheit continuous and 215 degrees Fahrenheit intermittent.

3.

Grit seal: Provide flat upper and lower compression washers made of Teflon to
isolate the bearing journals from grit and debris. Rubber seals are not acceptable.

4.

Stem seals: Provide Chevron type “V” stem seals externally adjustable by use of a
packing gland, serviceable without un-bolting the actuator or valve bonnet assembly.
For buried service the packing gland shall be factory set and sealed. O-ring and U
cross section style seals are not allowed

5.

Shall be applicable for wastewater applications.

6.

Discharge side of valve shall have a self-cleaning design to not allow buildup of
debris inside the port areas.

7.

Clearly mark valves to indicate their open and closed positions.

8.

Provide valves with ends as required by piping details indicated on the Drawings and
described in Specification 15 10 00.
Materials:
a.

Body: ASTM A 126, Class B, cast-iron or ductile iron ASTM A 536, Grade 6545-12.

b.

Plug: ASTM A 126, Class B, cast-iron or ductile iron ASTM A 536, Grade 6545-12.

c.

Plug Face: of Chloroprene material suitable for the intended service as
specified under paragraph "Design" above.

d.

Body seats in valves 3-inch size and larger: Provide with overlay of not less
than 90 percent nickel and minimum thickness of 1/8 inch on surfaces
contacting the plug face.

e.

Stem bearing and bottom bearing: Type 316 stainless steel

f.

Internal parts, except the body and plug: Type 316 stainless steel.

g.

Exposed nuts, bolts, and washers: Zinc plated. Exception: Exposed nuts,
bolts, and washers for buried service: Stainless steel.

Pressure Rating – 175 psi
a.

Valves and Appurtenances

Worm gear actuator – shall be provided on all valves six (6) inches and
larger. Actuators shall be enclosed in cast iron housing with outboard seals
to protect the bearings and other internal components. The actuator shaft
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and gear quadrant shall be supported on permanently lubricated bronze
bearings.
E.

Valve Operators
1.

a.

Equip valves 4 inch nominal size and smaller with a lever operator.

b.

Equip valves 6 inch nominal size and larger with a worm gear operator.

2.

All actuators shall be sized with a 1.5 times safety factor to the highest value of the
valves torque for the application conditions. The worm gear travel stops are to be set
for the valve application pressure.

3.

Worm gears for manual operation shall be sized for the pressure of application. All
input shafts to be stainless steel. All gear housing shall be cast or ductile iron. For
buried service the gears housing shall be completely sealed with a AWWA 2” square
operating nut to operate the valve.

F.

2.04.

Furnish valves with an operating wrench or worm gear operator:

Coating
1.

Surface preparation shall be SSPC-SP10 Near-White Blast Cleaned surface, shall be
free of all visible oil, grease, dirt, dust, mill scale, rust, paint, oxides, corrosion
products and other foreign matter

2.

Coat interior metal surfaces with two part liquid epoxy minimum (8) mils DFT.

3.

Coat exterior metal surfaces with two part liquid epoxy minimum (8) mils DFT.

4.

End Connection:
a.

4” and Larger - Flanged, ANSI B16.1 Class 125.

b.

3” and smaller – Grooved joint end connections conform to ANSI/ AWWA
C606

RESILIENT – WEDGE GATE VALVES
A.

Manufacturer:
1.

Mueller Company

2.

Clow Eddy - Iowa

3.

U.S. Pipe

4.

Substitutions: Section 01 60 00 - Product Requirements.

B.

Ductile-iron body in accordance with AWWA C509 and C515 except as modified herein.

C.

Each valve shall have a smooth unobstructed waterway free from any sediment pockets.

D.

Gate valves shall be leak-tight at their rated pressure.

Specifications
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E.

Gate valves shall have a non-rising low-zinc bronze or stainless steel stem, opened by
turning left (counterclockwise).

F.

Stem: Non Rising

G.

Stem seals shall be the O-ring type incorporating a minimum of two rings as required by
AWWA C509.

H.

Low-friction torque-reduction thrust washers or bearings shall be provided on the stem
collar.

I.

Wedge (gate) shall be fully encapsulated with a bonded-in-place Nitrile elastomer covering.
Minimum thickness of the rubber seating area shall be 6.35mm (1⁄4").

J.

Interior and exterior surfaces (except for the encapsulated disc) shall be coated as
described below in Section 2.06.

K.

All bolts and nuts used in the construction of gate valves shall be Type 316 stainless steel.

L.

Operating nut shall be of size to accommodate the District’s standard operating tool which
has an inside dimension of 2-1/8 x 2-1/8 x 2-1/8 inch deep socket. Stem shall turn counter
clockwise to open.

2.05.

AIR RELEASE VALVES AND COMBINATION VACUUM AND AIR RELIEF VALVES
The Contractor shall furnish all air and vacuum relief valves required as shown on project
drawings. Contractor shall furnish all piping, fittings, tap wrap, gaskets, bolts, washer, nuts,
valve boxes, valve box risers, valve box lids, etc. required for satisfactory completed
installation.
B.

2.06.

Manufacturer:

A.

1.

2-inch ARI Model D-060 for water.

2.

Per Drawings for wastewater.

3.

Substitutions: Section 01 60 00 - Product Requirements.

C.

Ends: threaded.

D.

Ductile Iron Body

E.

Orifice: rated for 11 – 300 psig

F.

Orifice Seat: stainless steel and EPDM rubber

G.

Plug: Stainless Steel.

H.

Float and Frame Material: Polypropylene

I.

The air and vacuum relief assemblies shall be delivered to the Contractor as a complete
assembly ready for installation.
CHECK VALVES

Valves and Appurtenances

33 14 19-6

Specifications

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

A.
2.07.

Per the Drawings.

BALL VALVES
A.

2.08.

True union PVC unless specified otherwise on the Drawings.

LEACH FIELD DISTRIBUTING VALVE
A.

2.09.

Orenco distributing valve Model V6606, 1 ½”, or approved equal.

FINISHES
A.

2.10.

All cast iron valve components shall be liquid or fusion-bonded epoxy interior and exterior
coated and lined per AWWA C210, AWWA C550 and NSF61. Minimum coating thickness
shall be 12 mils. Epoxy shall not contain any coal tar and shall be NSF-61 compliant.

GATE VALVE BOXES
A.

Each buried valve shall be installed in a pre-cast valve box.

B.

Refer to Section 03 48 00 – Precast Concrete Utility Boxes

2.11.

AIR RELEASE VALVE AND COMBINATION AIR VACCUM AND RELIEF VALVE VAULTS
A.

2.12.

Refer to the Drawings and Section 03 48 00 – Precast Concrete Utility Boxes

EXTENSION STEMS
A.

Extension stems shall be Mueller Model A-26441, Kennedy, or approved equal. Stem
diameters shall be 1-1/4 in unless otherwise shown.

B.

Stem guides shall be Mueller A-26448, Kennedy, or approved equal.

2.13.

T-HANDLED OPERATING WRENCHES
A.

PART 3
3.01.

Provide two 5-foot long galvanized T-handled operating wrenches with socket to fit 2-inch
square nut. Wrenches shall be Mueller A-24610, Clow F-2520, or approved equal.
EXECUTION

SURFACE CONDITIONS
A.

B.

Inspection:
1.

Prior to all work of this Section, carefully inspect the installed work of all other trades
and verify that all such work is complete to the point where this installation may
properly commence.

2.

Verify that all materials may be installed in accordance with all pertinent codes and
regulations, the original design, and the referenced standards.

Discrepancies:
1.

Specifications

In the event of discrepancy, immediately notify the Engineer.
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2.
3.02.

INSTALLATION
A.

3.03.

3.04.

General:
1.

Installation of valves and appurtenances shall be installed as shown on the Contract
Drawings. Valves, appurtenances and miscellaneous items shall be installed as
shown on the Contract Drawings and as specified herein.

2.

Install all materials in strict accordance with the manufacturer's recommendations.

3.

Before installation, carefully clean valves of all foreign material, adjust stuffing boxes,
and inspect valves in open and closed positions. Install valves in accordance with the
applicable portions of these Specifications. Unless otherwise indicated, install valves
with the stem vertical. Mount horizontal valves in such a manner that adequate
clearance is provided for operation. Installation practices shall conform to
manufacturer's recommendations.

4.

Support and restrain all valves where necessary, free from distortion or strain on
valve or connecting pipe. No not use pipe to support valve.

5.

Prior to installing flanged valves, the flange faces shall be thoroughly cleaned. After
cleaning, insert the gasket and tighten the nuts progressively and uniformly. If
flanges leak under pressure, loosen the nuts, reseat or replace the gasket, re-tighten
the nuts, and retest the joint. Joints must be watertight at test pressures before
acceptance.

6.

Thoroughly clean threads of screwed joints by wire brushing, swabbing, or other
approved method. Apply approved joint compound to threads prior to making joint.
Joints shall be watertight at test pressures before acceptance.

7.

Provide all accessories necessary for the proper valve operation. Install all buried
valves with 2-inch square nuts and valve box with cover. Provide buried valves with
extension stems if the operating nut would be 36-inches or more underground.

PLUG VALVE INSTALLATION
A.

Install valves so that in the closed position the pressure in the pipeline applies a seating
head on the valves.

B.

Lubrication: Lubricate valves gearboxes and fill extended lubricant pipes with lubricant
suitable for service intended.

C.

Install valves so that in the open position the plug is located in the top half of the valve
body.

AIR AND VACUUM RELEASE VALVE INSTALLATION
A.

3.05.

Do not proceed with installation in area of discrepancy until all such discrepancies
have been fully resolved.

Contractor shall furnish and install air and vacuum release valves as shown on the Contract
Drawings and install per manufactures written directions.

VALVE BOX INSTALLATION

Valves and Appurtenances
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A.
3.06.

Reference is made to Section 03 48 00 – Precast Concrete Utility Boxes.

PAINTING
A.

3.07.

Prior to acceptance, thoroughly clean all materials contained herein and paint any surfaces
requiring re-painting as determined by the Engineer, in accordance with manufacturers'
recommendations.

VALVE IDENTIFICATION
A.

3.08.

ADJUSTMENT
A.

Check and adjust valves and accessories for smooth operation. Lubricate in accordance
with manufacturer’s recommendation.

B.

Pack all gate valve stuffing boxes with an excess of packing (30%) for future adjustment.

PART 4
4.01.

Provide all valves with a stamped valve tag with valve ID. Provide valve chart indicating
valve tag number, location of valve, service and normal position of valve, valve
manufacturer, size, and pressure rating.

TESTING
TESTS

A.

General: Upon completion of this portion of the work, and prior to acceptance by the
District, make all required tests and perform all required disinfection and bacteriological
testing per Section 33 01 10 – Disinfection of Water Utility Distribution.

B.

Hydrostatic Testing: Valves and related materials will be tested in accordance with Section
33 14 00 – Piping Systems at the same time that the adjacent pipeline is tested. Joints shall
show no visible leakage under test. Repair joints that show signs of leakage prior to final
acceptance. If there are any special parts of control systems or operators that might be
damaged by the pipeline test, they shall be properly protected. The Contractor will be held
responsible for any damage caused by the testing.

C.

Functional Testing:
1.

Valves which are normally closed shall satisfactorily be closed, opened and closed by
the District's representative.

2.

Valves which are normally open shall satisfactorily be opened, closed and opened by
the District's representative.
END OF SECTION 33 14 19
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SECTION 33 16 00
FIBERGLASS-REINFORCED SEPTIC TANKS

PART 1 GENERAL
1.1

SECTION INCLUDES
A.

1.2

1.3

RELATED SECTIONS
A.

Section 31 23 16 – Excavation.

B.

Section 03 30 00 – Cast-in-Place Concrete.

REFERENCES
A.

1.4

1.5

A.

Submit under provisions of Section 01 33 00 – Submittal Procedures.

B.

Product Data: Submit manufacturer's data sheets on each product to be used, including, but
not limited to, the following:
1.
Preparation instructions and recommendations.
2.
Storage and handling requirements and recommendations.
3.
Installation manual and operating guidelines.

C.

Shop Drawings: Tank manufacturer shall submit the following for review and approval prior
to fabrication of the tanks:
1.
Detailed shop drawings of each tank complete with all accessories supplied by the
manufacturer.
2.
Detailed shipping, handling and installation instructions.

QUALITY ASSURANCE
Tank installations in the United States:
1.
Regulatory Requirements: Comply with applicable requirements of the laws, codes,
ordinances, and regulations of Federal, State, and local authorities having jurisdiction.

DELIVERY, STORAGE, AND HANDLING
A.

1.7

Underground Water Tanks in the United States:
1.
American Concrete Institute (ACI) standard ACI 318, Building Code Requirements for
Structural Concrete.
2.
ANSI/AWWA D120 - Thermosetting Fiberglass-Reinforced Plastic Tanks.
3.
IAPMO/ANSI Z1000 - Prefabricated Septic Tanks.
4.
Tank manufacturer shall be recognized by Underwriters Laboratories as a
manufacturer of tanks listed to the UL-1316 standard.

SUBMITTALS

A.

1.6

Underground Water Tanks for onsite wastewater storage.

General: Comply with tank manufacturer's Installation and Operating Guidelines
recommendations for delivery, storage, and tank handling.

WARRANTY
A.

Warranty: Provide manufacturer's standard limited warranty.

Fiberglass-Reinforced Septic Tanks
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PART 2 PRODUCTS
2.1

2.2

MANUFACTURERS:
A.

Tank installations in the United States:
1.
Acceptable Manufacturer: Xerxes Corporation, which is located at: 7901 Xerxes Ave.
S.; Minneapolis, MN 55431; Tel: 952-887-1890; Fax: 952-887-1882;
Email:info@xerxes.com; Web:www.xerxes.com

B.

Requests for substitutions will be considered in accordance with provisions of Section 01 60
00 - Product Requirements.

UNDERGROUND WATER TANKS
A.

Tank Design - Fiberglass reinforced plastic (FRP) tanks:
1.
The tank size, fittings and accessories shall be as shown on the drawings.
2.
Tank shall be manufactured with structural ribs which are fabricated as in integral part
of the tank wall.
3.
Tank shall be manufactured with a laminate consisting of resin and glass fiber
reinforcement only. No sand/silica fillers or resin extenders shall be used.
4.
Tank shall be vented to atmospheric pressure.
5.
Tank shall be capable of handling liquids with specific gravity up to 1.1
6.
Tank shall be compatible with liquids identified in the manufacturer's standard limited
warranty.

B.

Loading Conditions - Tank shall meet the following design criteria:
1.
Internal Load - Tank shall be designed to withstand a 5-psig (35 kPa) air-pressure test
with a 5:1 safety factor.
2.
Surface Loads - Tank shall be designed to withstand surface H-20 and HS-20 axle
loads when properly installed according to manufacturer's current Installation Manual
and Operating Guidelines.
3.
External Hydrostatic Pressure - Tank shall be designed for 7 feet (2.1 m) of
overburden over the top of the tank, the hole fully flooded, and a safety factor of 5:1
against general buckling.

C.

Onsite Wastewater Storage Applications:
1.
Governing Standards, as applicable:
a.
ANSI/AWWA D120 - Thermosetting Fiberglass-Reinforced Plastic Tanks.
b.
American Concrete Institute (ACI) standard ACI 318, Building Code
Requirements for Structural Concrete.
c.
IAPMO/ANSI Z1000 - Prefabricated Septic Tanks. Tank shall be IAPMO/ANSI
Z1000 listed and labeled.
d.
Tank manufacturer shall be recognized by Underwriters Laboratories (UL) as a
manufacturer of tanks listed to the UL-1316 standard.
2.
Tank Design: Single-Wall or Double-Wall vessel as specified and shown on the
Drawings.
a.
Interstitial Space (Double-Wall Tanks only):
1)
The interstitial space between the primary and secondary walls shall be
constructed with a glass reinforcement material such as Parabeam,
which provides a structural bond between the two tank walls, while
creating a defined interstice that allows for free flow of liquid.
2)
A tank top fitting shall be provided to allow for a monitoring sensor to be
installed at the bottom of the interstice.
3)
The interstice of the tank shall be designed to withstand 20-psig (138
kPa) pressure.
3.
Tank Accessories - Onsite Wastewater Storage Applications:
a.
Tank Anchoring:
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1)

b.
c.

d.

e.

f.
g.

Anchor straps shall be as supplied by tank manufacturer and designed
for a maximum load of 25,000 lbs (11340 kg).
2)
Galvanized turnbuckles shall be supplied by the tank manufacturer.
3)
Prefabricated concrete anchors shall be supplied by the tank
manufacturer, designed to the ACI 318 standard, manufactured with
4,000 psi concrete and shall have adjustable anchor points.
Access Openings:
1)
All access openings shall have a diameter of 24 inches or 30 inches (610
mm or 762 mm), complete with riser, lid and necessary hardware.
Attached Access Risers:
1)
Attached access risers shall be PVC or FRP as supplied by tank
manufacturer.
2)
Attached access risers shall be a 24 inches or 30 inches (610 mm or 762
mm) diameter
3)
Access risers shall be attached to access openings during installation
utilizing adhesive or FRP bonding kits as supplied by the tank
manufacturer.
Piping and Fittings:
1)
Tank shall be equipped with factory-installed threaded fittings, or pipe
stubs.
2)
PVC piping shall at a minimum meet the requirements of ANSI Schedule
40.
3)
All flanged nozzles shall be flanged and flat-faced, and conform to Class
150 bolting patterns as specified in ANSI/ASME/ B16.5.
4)
Carbon steel and stainless steel NPT fittings shall withstand a minimum
of 150 foot-pounds (203 NM) of torque and 1,000 foot-pounds (1356 NM)
of bending, both with a 2:1 safety factor.
Manway Openings:
1)
The standard manway shall be flanged, 22 inches (559 mm) I.D. and
complete with gaskets, bolts and cover.
2)
Manway openings shall be designed to withstand 5-psig (35 kPa) test
pressure with a 5:1 safety factor.
Ladders:
1)
Ladders shall be the standard FRP ladder as supplied by tank
manufacturer.
Baffles and Partitions:
1)
Baffles and Partitions shall be capable of withstanding hydrostatic loads
occurring when one compartment is empty and the remaining
compartment(s) is full.

PART 3 EXECUTION
3.1

TESTING
A.

3.2

Tank shall be tested according to the tank manufacturer's Installation Manual and Operating
Guidelines in effect at time of installation.

INSTALLATION
A.

Tank shall be installed according to the tank manufacturer's Installation Manual and
Operating Guidelines in effect at time of installation.
END OF SECTION
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SECTION 33 31 00
SANITARY UTILITY SEWERAGE PIPING
PART 1
1.01.
A.

B.

1.02.
A.

GENERAL
SUMMARY
Section Includes:
1.

PVC sanitary sewage pipe.

2.

Ductile iron sanitary sewage pipe.

3.

Underground pipe markers.

4.

Bedding and cover materials.

Related Sections:
1.

Section 31 05 13 - Soils for Earthwork: Soils for backfill in trenches.

2.

Section 31 05 16 - Aggregates for Earthwork: Aggregate for backfill in trenches.

3.

Section 31 23 16 - Excavation: Product and execution requirements for excavation
and backfill required by this section.

4.

Section 31 23 17 - Trenching: Execution requirements for trenching required by this
section.

5.

Section 31 23 23 - Fill: Requirements for backfill to be placed by this section.

REFERENCES
American Association of State Highway and Transportation Officials:
1.

B.

AASHTO T180 - Standard Specification for Moisture-Density Relations of Soils Using
a 10-lb Rammer and a 18-in. Drop.

ASTM International:
1.

ASTM D698 - Standard Test Method for Laboratory Compaction Characteristics of
Soil Using Standard Effort (12,400 ft-lbf/ft3).

2.

ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of
Soil Using Modified Effort (56,000 ft-lbf/ft3).

3.

ASTM D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe
for Sewers and Other Gravity-Flow Applications.

4.

ASTM D2729 - Standard Specification for Poly (Vinyl Chloride) (PVC) Sewer Pipe
and Fittings.
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1.03.
A.
1.04.

5.

ASTM D2751 - Standard Specification for Acrylonitrile-Butadiene-Styrene (ABS)
Sewer Pipe and Fittings.

6.

ASTM D2922 - Standard Test Method for Density of Soil and Soil-Aggregate in Place
by Nuclear Methods (Shallow Depth).

7.

ASTM D3017 - Standard Test Method for Water Content of Soil and Rock in Place by
Nuclear Methods (Shallow Depth).

8.

ASTM D3034 - Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC)
Sewer Pipe and Fittings.

9.

ASTM F477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining
Plastic Pipe.

DEFINITIONS
Bedding: Fill placed under, beside and directly over pipe, prior to subsequent backfill
operations.
SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.

Product Data: Submit data indicating pipe material used and pipe accessories.

C.

Manufacturer's Installation Instructions: Indicate special procedures required to install
Products specified.

1.05.

CLOSEOUT SUBMITTALS

A.

Section 01 70 00 - Execution and Closeout Requirements: Requirements for submittals.

B.

Project Record Documents: Record location of pipe runs, connections, manholes, cleanouts,
and invert elevations.

C.

Identify and describe unexpected variations to subsoil conditions or discovery of uncharted
utilities.

1.06.
A.
1.07.
A.
1.08.

QUALITY ASSURANCE
Perform Work in accordance Caltrans Standard Plans.
FIELD MEASUREMENTS
Verify field measurements and elevations are as indicated.
COORDINATION

A.

Section 01 30 00 - Administrative Requirements: Coordination and project conditions.

B.

Coordinate the Work with termination of sanitary sewer connection outside building,
connection to sewer main, and trenching.

Sanitary Utility Sewage Piping
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PART 2
2.01.

PRODUCTS
SANITARY SEWAGE PIPE

A.

Color: Green

B.

Gravity PVC Laterals and Mains (size 4-inch and larger): ASTM D3034, Poly (Vinyl Chloride)
(PVC) material; inside nominal diameter as specified on the Drawings, bell and spigot style
rubber ring sealed gasket joint.
1.

Fittings: PVC.

2.

Joints: ASTM F477, elastomeric gaskets.

3.

Diameter ratio: SDR 35

C.

PVC Force Mains (size 3-inch and smaller): SCH 80

D.

HDPE gravity mains, force mains, and laterals: see Specification 33 31 01 – Sanitary Utility
Sewerage Piping (HDPE)

E.

Ductile Iron Pipe:

F.

1.

AWWA C151 and shall be Cast Iron O.D.

2.

Exterior Pipe Coating: Bituminous coating: AWWA C151.

3.

Buried Exterior Pipe Protection: 8-mil Polyethylene Film: AWWA C105/ANSI A21.5.

4.

Interior Pipe Lining: Cement-Mortar: Type V, AWWA C104.

Ductile Iron Fittings: AWWA C110 ductile iron, standard thickness.
1. Coating and Lining:

Specifications

a.

Asphaltic Coating: AWWA C110/ANSI A21.51.

b.

Cement Mortar Lining: AWWA C104.

c.

Buried Exterior Pipe Protection: 8-mil Polyethylene Film: AWWA C105/ANSI
A21.5.

d.

Provide restrained ductile iron fittings as shown on plans.

e.

Ductile iron fittings, shall have a minimum rated working pressure of 250 psi.
The fittings shall have a bell ends with gaskets specifically designed for a
cast iron equivalent outside diameter PVC pipe, or mechanical joint type
fittings manufactured specifically for PVC Pipe.

f.

Provide Class 250 flanges on ductile iron fittings where mating to Class 250
butterfly valves.

g.

Bolts for PVC pipe, where required, shall be 3 lb stainless steel, ASTM A193,
Grade B 8M hex head with ASTM A194, Grade B 8M hex nuts. Washers of
the same material shall be supplied.

33 31 00-3

Sanitary Utility Sewage Piping

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

h.

Provide ductile iron tapped tees for appurtenance outlets 2-1/2 inches and
smaller. Tapped tees shall be constructed of ductile iron, have outlet iron
threads, and bell ends designed to fit the type, size and class of pipe.

i.

Provide ductile iron tees with a flanged outlet for appurtenance outlets 3
inches and larger.

2. Joints:

G.

2.02.
A.

a.

Mechanical and Push-On Joints: AWWA C111.

b.

Flanged Joints: AWWA C115, ASME B16.1, ANSI B16.1 250 lb flat faced.

c.

Restrained Joints: Refer to Part 2.02.

d.

Gaskets: Conforming to ANSI A21.11. Gaskets for flanged joints shall be
1/8-in thick, cloth inserted rubber, full faced with holes to pass bolts.

e.

Bolts: Bolts and nuts shall be low alloy steel ASTM A193. The alloy
composition shall be such that the bolts are cathodic to the coupling.
Washers of the same material shall be supplied.

Stainless Steel Pipe: AWWA C220 Type 304L Stainless Steel Schedule 40 (0.322” thick)
meeting EPA and ANSI/ NSF 61.
1.

Flanges: AWWA C2BB

2.

125lb Flange

3.

Unions:

RESTRAINED AND MECHANICAL JOINTS
Manufacturer:
1.

For PVC Pipe:
a.

2.

3.

Mechanical Joint Fittings: EBAA Iron, Inc., Series 2000PV or equivalent.

For Ductile Iron Pipe:
a.

Push-On Joint Restrained: EBAA Iron, Inc., Series 1700 or equivalent.

b.

Mechanical Joint Fittings: EBAA Iron, Inc., Series 1100 or equivalent.

Substitutions: Section 01 60 00 - Product Requirements.

B.

Materials: Ductile Iron, ASTM A536.

C.

Coating: MEGA-BOND, or approved equivalent.

D.

Style: split ring used behind the pipe bell and a serrated ring used to connect the bell ring and
the gripping ring.

E.

Pressure rating: 200 psi minimum.

Sanitary Utility Sewage Piping
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2.03.
A.

COUPLINGS
Manufacturer
1.

For Restrained Coupling
a.

2.
B.

EBAA Iron, Inc.: Series 3800 MEGA-COUPLING or equivalent

Substitutions: Section 01 60 00 - Product Requirements.

Materials:
1.

Body - Ductile Iron; ASTM A536

2.

Bolts: Stainless Steel

C.

Pressure rating: meet or exceed adjacent piping system rating.

D.

System compatible with connecting pipe; verify connecting pipe O.D.

2.04.
A.

RESTRAINED FLANGE ADAPTOR
Manufacturer: EBAA Iron, Inc., Series 2100 or equivalent.
1.

Substitutions: Section 01 60 00 - Product Requirements.

B.

System: restrain plain end of pipe to a flange, conforming to AWWA C110.

C.

Materials:
1.

Body: Ductile Iron; ASTM A536

2.

Bolts: Stainless Steel

D.

Coating: AWWA C550; interior/exterior.

E.

Pressure rating: meet or exceed adjacent piping system rating.

F.

System compatible with connecting pipe; verify connecting pipe O.D.

2.05.
A.

NON-RESTRAINED FLANGE ADAPTOR
Manufacturer: Baker Series 220 Coupling or equivalent
1.

Substitutions: Section 01 60 00 - Product Requirements.

B.

Pressure rating: meet or exceed adjacent piping system rating.

C.

System compatible with connecting pipe; verify connecting pipe O.D.

D.

Submit shop drawings for each coupling as indicated on the Contract Drawings.

2.06.
A.

TAPPING SLEEVES AND TAPPING VALVES
Tapping Sleeves:

Specifications
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1.

B.

A.

B.

2.08.
A.

a.

JCM Industries or equivalent

b.

Mueller Co or equivalent.

c.

Smith-Blair, Inc or equivalent

2.

Substitutions: Section 01 60 00 - Product Requirements.

3.

Description: Ductile iron or cast-iron dual compression type.

4.

Outlet Flange Dimensions and Drilling: ASME B16.1, Class 150 and MSS SP-60.

Tapping Valves:
1.

2.07.

Manufacturers:

Manufacturers:
a.

Mueller Company or equivalent

b.

U.S. Pipe or equivalent

2.

Substitutions: Section 01 60 00 - Product Requirements.

3.

Refer to Section 15 10 00 – Valves and Appurtenances

SERVICE SADDLES
Manufacturers:
1.

Smith-Blair Series 317, 357, or 397 or equivalent

2.

Romac Style 101N, 202NS, 101 BS or equivalent

3.

Mueller DR2A series or equivalent

4.

Substitutions: Section 01 60 00 - Product Requirements.

Materials:
1.

Double strap type, with bodies cast of either stainless steel, epoxy-coated ductile
iron, or bronze, designed to hold pressures in excess pipe working pressure.

2.

Taps shall have Iron Pipe threads.

3.

Service saddles shall be equipped with nylon bushings where connecting to copper
pipe.

DIELECTRIC COUPLERS
Manufacturers:
1.

Smith-Blair Series 317, 357, or 397 or equivalent

2.

Romac Style 101N, 202N, 101 BS or equivalent
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B.

2.09.
A.
2.10.
A.
2.11.

3.

Mueller DR2A series or equivalent

4.

Substitutions: Section 01 60 00 - Product Requirements.

Materials:
1.

Double strap type, with bodies cast of either epoxy-coated ductile iron or bronze,
designed to hold pressures in excess pipe working pressure.

2.

Taps shall have Iron Pipe threads.

3.

Service saddles shall be equipped with nylon bushings where connecting to copper
pipe.

UNDERGROUND PIPE MARKERS
Plastic Ribbon Tape: Bright colored, continuously printed, minimum 4 inches wide by 4 mil
thick, manufactured for direct burial service.
UNDERGROUND TRACER WIRE
Underground tracer wire shall be #10 AWG THWN - Thermoplastic Heat and Water Resistant
Nylon Coated - copper wire, with yellow insulation.
DETECTABLE PIPE LOCATING TAPE

A.

Detectable pipe locating tape shall consist of solid aluminum foil encased in a protective highvisibility, inert polyethylene plastic jacket. Foil is to be visible on the unprinted side. Minimum
overall thickness shall be 5.5 mils. Tape width shall be SIX (6) inches. Tape color and
lettering shall be in accordance with the APWA Uniform Color Code for Marking of
Underground Utility Locations. The identifying lettering shall be a minimum of one (1)-inchhigh permanent black lettering imprinted continuously over the entire length. The tape shall
be Terra “D” as manufactured by Reef Industries, Allen Detectable, or approved equal.

B.

After the trench is backfilled to within 18 inches of the finished grade the Contractor shall
install a detectable pipe locating tape over all sewer mains. The backfill shall be sufficiently
leveled so that the tape will be installed on a flat surface. The tape shall be centered in the
trench and laid flat with printed side up. Caution shall be exercised to avoid displacement and
to ensure its integrity.

2.12.

BEDDING AND COVER MATERIALS

A.

Bedding: Fine Aggregate Fill as specified in Section 31 05 16.

B.

Soil Backfill from Above Pipe to Finish Grade: Select Fill Soil Type, as specified in Section
31 05 13.

PART 3
3.01.
A.

EXECUTION
EXAMINATION
Section 01 30 00 - Administrative Requirements: Verification of existing conditions before
starting work.

Specifications
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B.
3.02.

Verify trench cut is ready to receive work and excavations, dimensions, and elevations are as
indicated on drawings.
PREPARATION

A.

Correct over excavation with fine aggregate.

B.

Remove large stones or other hard matter which could damage pipe or impede consistent
backfilling or compaction.

3.03.

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.

3.04.

INSTALLATION - PIPE

A.

Install pipe, fittings, and accessories in accordance with ASTM D2321. Seal joints watertight.

B.

Lay pipe to slope gradients noted on drawings; with maximum variation from indicated slope
of 1/8 inch in 10 feet. Pipe shall be installed at continuous slope as shown on drawings.

C.

Excavate bell holes to permit proper joint installation.

D.

Install pipe to have bearing along entire length of pipe.

E.

Install bedding at sides and over top of pipe to minimum compacted thickness of 6 inches.

F.

Install underground tracer wire on top of all pipelines. Bring tracer wire to surface at each
manhole and provide approximately (3) feet of excess wire coiled neatly and bracketed to
edge of manhole.

G.

Refer to Section 31 23 17 for backfilling and compacting requirements. Do not displace or
damage pipe when compacting.

H.

Install plastic ribbon tape continuous over top of pipe buried 12 inches below finish grade,
above pipe line; coordinate with Section 31 23 23.

I.

Install Work in accordance with American Water Works Association standards.

3.05.

FIELD QUALITY CONTROL

A.

Section 01 40 00 - Quality Requirements: Field inspecting, testing, adjusting, and balancing.

B.

Perform test on site sanitary sewage system in accordance with American Water Works
Association standards and Section 33 01 32.

C.

Pressure test of gravity pipes: Test in accordance with Section 33 01 32.

D.

Pressure test of force mains: Test in accordance with AWWA C605.
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E.

Deflection Test: Test in accordance with Section 33 01 32.

F.

Request inspection prior to placing bedding.

G.

Compaction Testing: In accordance with Specification 31 23 17 – Trenching.

H.

When tests indicate Work does not meet specified requirements, remove work, replace and
retest.

3.06.

PROTECTION OF FINISHED WORK

A.

Section 01 70 00 - Execution and Closeout Requirements: Requirements for protecting
finished Work.

B.

Protect pipe and aggregate cover from damage or displacement until backfilling operation is
in progress.
END OF SECTION
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SECTION 33 31 01
SANITARY UTILITY SEWERAGE PIPING (HDPE)
PART 1
1.01.

GENERAL
DESCRIPTION

A.

This section designates the requirements for the manufacture and installation of high density
polyethylene pipe (HDPE, PE 4710), to be furnished and installed by the Contractor at the
location and to the lines and grades shown on the Plans and as herein specified for use as
sewer piping.

B.

Installation methods include open trench and HDD

1.02.

REFERENCE STANDARDS

A.

ASTM D3350

B.

ASTM F714

C.

ASTM D3261

1.03.

RELATED SECTIONS

A.

Section 01 33 00 – Submittal Procedures

B.

Section 31 23 17 - Trenching

C.

Section 33 05 07 - Horizontal Directional Drilling

1.04.

DESIGN REQUIREMENTS

A.

All joints shall be full sidewall thickness butt fusion welds made in accordance with
manufacturer’s written recommendations using integrated and compatible electronic data
recorder.

B.

All taps shall be machined taps with approved noncorrosive inserts specifically manufactured
for HDPE pipe

C.

No Electrofusion fusion fittings shall be used without written permission and only at the
locations explicitly enumerated with location and listed product model number. Electrofusion
fittings shall not be permitted on sections of pipe that will be subjected to forces associated
with the installation process.

D.

All HDPE pipe shall be iron pipe size (IPS) unless noted otherwise.

E.

Pipe bedding and pipe installation shall be as recommended by pipe manufacturer

F.

Pipe trenches shall be free of deleterious materials and water during pipe installation

1.05.

QUALITY ASSURANCE

Specifications
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A.

Work, to be included as experience, shall be self-performed. Work completed by a subcontractor does not qualify as experience.

B.

Unverified Qualifying information shall be excluded or waived at the Owner’s discretion.

C.

Experience records shall include:

D.

1.

Current certification demonstrating training on use of fusion welder with data recorder
as supplied for this project

2.

A minimum of five years of similar experience including:

3.

A minimum of ten successfully completed HDPE fusion projects with at least one
project in each of the last five calendar years.

4.

At least four single HDPE HDD installed pull lengths of at least 600 feet.

5.

At least four HDD projects using a 6-inch HDPE Iron Pipe Size (IPS) diameter pipe or
larger.

6.

At least four projects using the same pipe material as proposed on this project.

7.

At least four projects using the same HDPE fusion welding equipment as proposed
on this project.

8.

For each listed project include:
a.

Project Name

b.

Project Owner

c.

Owner’s Representative and contact information

d.

Prime Contractor if work performed was performed as a sub-contractor and
contact information

e.

Contract Value

f.

Date work commenced

g.

Date completed

h.

Contract Value for HDPE work

i.

Description of work including longest pullback, pipe size, and carrier pipe
material.

j.

HDPE fusion welder manufacturer’s name year of manufacture, model
number, and fusion data recorder

k.

All contact information shall be current and correct

HDD projects shall be similar where similar is defined as within 20 percent of that found in
this Work otherwise the same:
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E.

1.

Similar length

2.

Similar outside diameter (OD)

3.

Carrier pipe material

4.

Method of installation being HDD

Scale drawings for submittal:
1.

1.06.

Acceptable to Owner

SUBMITTALS

A.

Conform with requirements in Section 01 33 00.

B.

All requirements shall remain in force through completion of the Work.

C.

Any substitution for qualified personnel shall allow at least 5 working days written notice to
allow for Owner’s review of qualifications

D.

Qualifying HDPE pipe Experience Record submittals to be included with Bid Documents:
1.

Contractor/sub-contractor performing HDPE fusion welding:

2.

Fusion welder

E.

Preconstruction Submittals

F.

Pipe manufacturer’s written recommendations:

G.

1.

Pipe handling

2.

Fusing

3.

Open trench installation, bedding, and pressure testing

4.

HDD installation

5.

Tapping

6.

Pressure testing before HDD installation and after HDD installation

7.

Maximum allowable gouge and abrasion for HDD installation

Pipe manufacturer’s Shop Drawings including:
1.

Pipe outside diameter (OD)

2.

Pipe inside diameter (ID)

3.

Weight per linear foot

4.

Segment length

Specifications
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H.

PART 2
2.01.

5.

Layout Schedule Special Fitting Dimensional Checks

6.

Shop Drawings shall be submitted and approved prior to manufacture of special
fittings.

7.

Layout schedule shall indicate the order of installation, the length and location of
each pipe section and special, the station and elevation of the pipe invert at all
changes in grade, and all data on curves and bends for both horizontal and vertical
alignment.

Pipe manufacturer’s certification demonstrating compliance with these requirements
1.

Laboratory test results from samples from within the supplied lots

2.

Certification shall include:
a.

Lot size

b.

Serialized tracking

c.

Date

d.

Location of manufacture

PRODUCTS
GENERAL

A.

High Density Polyethylene Pipe (HDPE) (PE 4710) and fittings shall be manufactured in
accordance with ASTM F 714 shall be of the sizes and DR classes shown on the Plans.
HDPE shall be solid black in color with green stripe.

B.

The manufacturer shall have quality control facilities capable of producing and assuring the
quality of the pipe and fittings required by the reference standards and these specifications.

C.

HDPE pipe and fittings shall be supplied by the same manufacturer. Pipe and fittings from
different manufacturers shall not be interchanged.

D.

HDPE that is provided on spools can get out of round. If HDPE pipe is provided on spools,
Contractor shall lay out spooled pipe until it is round to the satisfaction of the Engineer.
Alternatively, Contractor may provide fused sticks of HDPE pipe.

2.02.
A.

PIPE FOR GRAVITY MAINS, FORCE MAINS, AND LATERALS
HDPE pipe shall be manufactured in accordance with
1.

ASTM F 714 for PE 4710

2.

Cell classification 445574C per ASTM D 3350

3.

Standard grade HDB rating of 1600 psi at 73° F

4.

Manufactured in accordance with the Plastic Pipe Institute’s Recommended
Hydrostatic and Design Stresses for Thermoplastic Pipe and Fittings Compounds
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B.

HDPE pipe size shall be iron pipe size (IPS) per Contract Drawings

C.

Diameter ratio: DR 11

2.03.
A.

B.

SEWER SERVICE LATERAL CONNECTIONS TO MAIN
Inserta Wye or approved equal.
1.

Install per manufacturer recommendations.

2.

Wye components and pipe to be allowed to reach underground ambient temperature
prior to installation.

3.

Must be installed so that there are zero leaks. Contractor shall employ methods do
demonstrate no leakage to the satisfaction of the Engineer.

4.

Substitutions – 01 60 00

Contractor may use electrofusion if approved by Engineer.
1.

2.04.
A.

FITTINGS
HDPE Fittings, where allowed, shall be of the same material and compatible with the
accepted HDPE pipe and of the same size and pressure classification
1.

B.

Must be installed so that there are zero leaks. Contractor shall employ methods do
demonstrate no leakage to the satisfaction of the Engineer.

HDPE fittings shall be in accordance with ASTM D3261 and shall be manufactured
by:
a.

Injection molding

b.

Combination of extrusion and machining

c.

Fusion fabricated from HDPE pipe conforming to this specification

2.

Electrofusion Fittings shall be of the same base resin as the pipe

3.

Flanged and Mechanical Joint Adapters shall be of the same base resin as the pipe
a.

Flanged and mechanical joint adapters shall be manufactured to ASTM D
3261

b.

Flange adapters shall be made with sufficient through-bore length to be
clamped in a butt fusion joining machine without the use of a stub-end holder

Ductile iron fittings, where allowed, shall be of the same size and pressure as the accepted
pipe
1.

Compatible with the accepted pipe

2.

Manufactured with Owner accepted corrosion protection

3.

Nuts and bolts shall be of compatible materials and corrosion resistant
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2.05.

FUSION EQUIPMENT

A.

Fusion Equipment shall be designed for HDPE fusion operation of the accepted pipe
material, sizes, and sidewall and include a compatible automated data logger for the fusion
process

B.

Fusion equipment shall be electrical for sub-surface work

2.06.

PIPE PLUGS/CAPS

A.

Pipe plugs shall be new when first used for this work

B.

Pipe plugs shall be of appropriate size and design to prevent intrusion of materials and
animals into the assembled pipe

C.

Pipe plugs may be reused if cleaned before reuse

2.07.
A.

PART 3
3.01.

UNDERGROUND TRACER WIRE
Underground tracer wire shall be #10 AWG THWN - Thermoplastic Heat and Water Resistant
Nylon Coated - copper wire, with yellow insulation
EXECUTION
GENERAL

A.

Handle all materials and perform work in accordance with the accepted submittals

B.

Protect all openings of assembled pipe with pipe plugs

C.

Inspect all incoming materials upon receipt. Document and report damage.

D.

Remove damage materials from the site

E.

Remove damaged sections of pipe from assembled pipe string

3.02.

PIPE ASSEMBLY

A.

Prepare pipe assembly work area including weather protection for operator, equipment, and
pipe

B.

Support pipe on either side of fusion machine to provide a linear assembly in both horizontal
and vertical dimensions

C.

Preheat fusion equipment

D.

Face pipe ends and complete fusion

E.

De-bead the exterior of all pipe for HDD installations

F.

Cool pipe to specified temperature

G.

Plug open end of pipe string before commencing with fusion of second joint
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H.

Advance pipe for subsequent fusion or move fusion set-up, repeat above as needed

I.

Maintain one pipe on both sides of fusion in linear alignment to assist in proper welds

J.

At the end of each shift or when unattended, plug working end of pipe

K.

Assembled pipe may be lowered to simplified handling provided the pipe is always supported
and at least 6.0 inches off of the ground with curves within the design limits

L.

Repeat above steps as needed until pipe string is fully assembled

M.

Clean pipeline, flush, pressure test and cap ends until connection is made

N.

Repair as required, repeat above steps as needed

3.03.

PIPE INSTALLATION OPEN TRENCH

A.

Prepare trench

B.

Lift and place assembled pipe string into trench while avoiding undue bending and damage

C.

Secure pipe in trench to design line and grade

D.

Bury pipe according to accepted work plan

E.

Allow pipe to cool 24 hours to ambient temperature before trimming ends and tapping
services according to accepted work plan

F.

Assemble taps and cap pipe ends until connection is made

G.

Install laterals and connect to pipeline and cap pipe ends until connection is made

H.

Secure pipe ends within manhole

I.

Do not remove end caps until system is sealed to outside environment, inspected, tested,
and accepted for service

3.04.

PIPE INSTALLATION HDD

A.

Upon completion of HDD operation, align pipe with HDD alignment

B.

Attach assembled pipe string to pull head and pull head to HDD drill string

C.

Insert ballast hose per accepted work plan

D.

Lift and place pipe string into HDD pit to commence pullback while avoiding undue bending
and damage

E.

Check communications

F.

Commence pullback while avoiding undue stresses to pipe

G.

Upon completion of pullback, allow pipe to cool 24 hours to ambient temperature

H.

Remove HDD pullback equipment
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I.

Trim pipe string ends including test section

J.

Clean pipeline, flush, pressure test

K.

Cap pipe ends until connection is made

L.

Secure pipe caps within manhole

M.

Do not remove end caps until system is sealed to outside environment, inspected, tested,
and accepted for service

3.05.

TESTING

A.

The Contractor shall furnish and install all equipment and labor required to test pipelines.

B.

The Contractor shall conduct pressure tests on the pipe installed by HDD prior to and after
pullback. The test pressures and procedures shall be in conformance with these
Specifications, manufacturer’s recommendations, and ASTM F2164 Section 9. The
Contractor shall repair any defects discovered during these tests and repeat until the pipe
passes.
1.

2.

Pre-Installation Joint Integrity Test of Pipe Installed by HDD
a.

The Contractor shall notify Engineer at least 48 hours prior to testing

b.

Perform hydrostatic or pneumatic pre-testing of the pipe to be installed by
HDD in the presence of the Engineer before installation.

c.

Test pressures and air temperatures shall be monitored with appropriate
measurement equipment that has been calibrated and inspected prior to the
test.

d.

The pre-installation test pressure shall be 3-10 psi.

e.

The Contractor shall repair any defects discovered during this test, and
repeat the test until the test pressure can be maintained.

Final Acceptance Post-Installation Hydrostatic Test
a.

The Contractor shall conduct a final test of the HDD installed pipeline.

b.

The test shall be performed immediately after pullback.

c.

The post-installation test pressure of 100 psi, as measured at the ground
surface, shall be maintained during the one (1) hour test interval.

d.

Pressure and temperature readings shall be taken at not greater than fifteen
(15) minute intervals during the test, using approved instruments.

e.

A passing test in indicated by no leakage of test liquid and a steady pressure
(within 2% of the test pressure) during the duration of the test phase.

f.

The Contractor shall repair any defects discovered during this test and repeat
the test until the test pressure can be maintained.
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3.

C.

The Contractor shall conduct additional tests and repairs until pipe section passes
pressure and leakage tests at no additional cost to the Owner, and without schedule
extension.

After pipe is installed, it shall be allowed at least 24 hours to attain ambient temperature and
relieve internal stresses. Then the Contractor shall pass a pipe mandrel completely through
the HDPE pipe installed by HDD to confirm that pipe deflection is within allowable deflection
limits of 4% of the internal diameter
1.

A sphere or pig, which is capable of allowing water to pass through it, complete with
a pulling cable on either side of the sphere or pig, shall be pulled through the entire
length of the pipeline. The pig shall be sized to confirm that internal deflection of the
carrier pipe does not exceed one inch (1”) of the nominal internal diameter. If the
sphere or pig cannot pass through the pipe, it shall be considered collapsed and
damaged.
END OF SECTION
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SECTION 33 32 11
SUBMERSIBLE SEWAGE PUMPS

GENERAL
1.01.

SCOPE OF WORK
The work in this section shall include furnishing and placing into operation four
submersible pumps (two for recirculation and two for effluent discharge to the leachfield),
lifting chains and guide rails as specified herein and as indicated on the drawings for
installation at the wastewater treatment plant under the recirculating gravel filter alternative.
This section is not applicable if the Advantex alternative is used.

A.

1.02.

RELATED SECTIONS
A.

1.03.

1.04.

Section 40 95 13 PROCESS CONTROL PANELS AND HARDWARE

REFERENCES
A.

American Society for testing and material (ASTM) International
1. A 48: Standard Specification for Gray Iron Castings.
2. A743: Standard Specification Iron-Chromium Nickel, Corrosion Resistant,

B:

American National Standards Institute (ANSI):
1. B16.1: Standard for Cast Iron Pipe Flanges and Flanged Fittings, 125 lb.

C.

Hydraulic Institute: Current Standards.
1. HI 14.6: Hydrodynamic Pumps for Hydraulic Performance Acceptance Tests.
2. HI 11.6: Submersible Pump Tests

SUBMITTALS
A.

Submittal data shall be provided to show compliance with these specifications, plans or other
specifications that will influence the proper operation of the pump(s).

B.

Standard submittal data for approval must consist of:
1.
2.
3.
4.
5.
6.
8.
9.
10.
11.

Pump Performance Curves.
Pump Outline Drawing.
Station Drawing for Accessories.
Electrical Motor Data.
Typical Installation Guides.
Technical Manuals and Parts List.
Printed Warranty.
Management system certificate ISO 9001.
Manufacturer's Equipment Storage Recommendations.
Manufacturer's Standard Recommended Start-Up Report Form.

C. Lack of the above requested submittal data is cause for rejection.
1.05.

QUALIFICATION REQUIREMENTS
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1.06.

1.07.

A.

The manufacturer shall provide data on alternate equipment manufacturer's experience.
Only Manufacturers with 20 or more years of experience who have furnished at least 5
similar lift stations and having factory certified representative and repair facility within 300
miles of project shall be considered.

B.

After installation, a pump station start-up shall be performed by the installing contractor
under the supervision of the manufacture’s authorized representative. Minimum of 8 hours of
field service shall be provided by an authorized, factory trained representative of the pump
manufacturer. Services shall include, but not be limited to, inspection of the completed pump
station installation to ensure that it has been performed in accordance with the
manufacturer’s instructions and recommendations, supervision of all field-testing and
activation of the Pump Manufacturer’s Warranty. The test shall demonstrate to the
satisfaction of the Owner that the equipment meets all specified performance criteria, is
properly installed and anchored, and operates smoothly without exceeding the full load
amperage rating of the motor. The Contractor shall be responsible for coordinating the
required field services with the Pump Manufacture or manufacturer’s certified representative.

C.

The factory start-up form shall be submitted for approval prior to start up and approved by
the Engineer/Owner. The Engineer/Owner, at their discretion, may add items to be
completed at start up that they feel proves compliance with all project requirements and will
notify the Contractor of these items prior to start up. The factory start up form must be
signed after completion and retained for records.

DELIVERY, STORAGE AND HANDLING
A.

All equipment shall be factory assembled, crated, and delivered, to protect against damage
during shipment.

B.

All exposed flanges shall be covered and sealed with shrink-wrap to prevent the entrance of
moisture. Finished iron or steel surfaces not painted shall be properly protected to prevent
rust and corrosion.

C.

All equipment delivered to the site shall be stored as specified in accordance with the
manufacturer’s instructions.

OPERATIONAL REQUIREMENTS AND WARRANTY
A.

The contractor shall supply and install four submersible wastewater pumps with discharge
connections, discharge pipes, guide bars and cable holder.

B.

The submersible pumps shall have a semi open multi vane self-cleaning impeller designed
to transport wastewater with fibrous materials like wet wipes.

C.

The impeller shall be wear resistant and made of high chromium cast iron with at least 24%
chrome against sand and grit which is expected to enter the pump station with the sewage
or the storm water. Impellers that have surface hardening (by thermal, coating, etc.) will not
be allowed.

D.

The Wastewater Treatment Plant Recirculation Pumps shall be equipped with two
submersible sewage pumps. Each pump shall be capable to pump 460 gpm of municipal
sewage containing fibrous and abrasive solids and rated for a total dynamic head of 17
feet.

E.

The Wastewater Treatment Plant Discharge Pumps shall be equipped with two
submersible sewage pumps. Each pump shall be capable to pump 77 gpm of municipal
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sewage containing fibrous and abrasive solids and rated for a total dynamic head of 59
feet.
F.

The pumps shall be provided with prorated 60 months (5 years) warranty against defects in
materials and or workmanship. Unless otherwise specified, all other equipment shall be
warrantied for 12 months (1 year). The warranty period will commence when the notice of
completion is made and shall be in printed form and previously published as the
manufacturer's standard warranty for all similar units manufactured, latest revision. Upon
warranty occurrence, the manufacturer's authorized service center shall remove the pump,
repair, reinstall and provide start up on the repaired pump. A detailed failure analysis shall
be submitted to the Owner for their records summarizing corrective action taken.

G.

The manufacturer shall guarantee clog-free operation for a period of 12 months from the
date of notice of completion. A certificate shall be provided to the Owner on the day of start
up with the local contact information and effective date. If the impeller clogs with typical
solids or modern trash debris normally found in domestic wastewater during this period, an
authorized representative shall travel to the jobsite, remove the pump, clear the obstruction
and reinstall the pump at no cost for the Owner. A written report shall be provided to the
Owner detailing the service call with pictures for verification purposes.

PRODUCTS
2.01.

SUBMERSIBLE SEWAGE PUMP
A. Each station shall be equipped with 2 submersible, close-coupled wastewater pumps.
B. Base bid submersible pumping units shall be as manufactured by Flygt or approved equal.
C. The Recirculation Pumps shall be equipped with a 5 HP submersible electric shaft motor,
capable to operate on a 460 volt 3 phases, 60 hertz voltage supply.
D. The Leach Field Discharge Pumps shall be equipped with a 4 HP submersible electric
motor, capable to operate on a 460 volt, 3 phases, 60 hertz voltage supply.
E. The hydraulic of the pump shall be capable of handling raw domestic wastewater with fibrous
materials like wet wipes.
F. The impeller blades shall be self-cleaning upon each rotation as they pass across a sharp relief
groove in the Insert ring and shall keep the impeller blades clear of debris. The pump inlet shall
have a guide pin which moves fibers from the center of the impeller to the leading edges of the
impeller. The impeller shall move axially upwards to allow larger debris to pass through and
immediately return to normal operating position. The clearance between the insert ring and the
impeller leading edges shall be adjustable.
G. The impeller shall be mounted on the motor shaft. Couplings shall not be accepted.
H. The pump motor shall be induction type with a squirrel cage rotor, shell type design, housed in
an air filled, watertight chamber. It shall be permanently submersible according standard IEC
60034 and protection class IP 68.
I.

The Leach Field Discharge Pumps and the Recirculation Pumps motor shall be capable of
at least 30 evenly spaced starts per hour, respectively, and be able to operate throughout
the entire pump performance curve from shut-off through run-out even when the motor is
not submerged. The stator windings shall be insulated with moisture resistant Class H
insulation rated for 356°F.
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J. Sealing of the pumping unit to the discharge connection shall be accomplished by a
machined metal to metal watertight contact. Sealing of the discharge interface with a
diaphragm, O-ring or profile gasket will not be acceptable.
K. The pump shall be equipped with a guiding claw to lift and lower the pump on parallel
guide bars and connect it to wet well mounted discharge connection. There shall be no
need for personal to enter the wet well when removing or reinstalling the pumps.
L. The junction chamber containing the terminal board shall be hermetically sealed from the
motor by an elastomeric compression seal. Connection between the cable conductors and
stator leads shall be made with threaded compression type binding posts permanently
affixed to a terminal board. The motor and the pump shall be produced by the same
manufacturer.
M.

The motor shall be protected by 3 thermal switches embedded in the stator set to open at
260°F and one leakage sensor floating type located in the stator chamber. The sensor and
the switches shall be connected to the control panel which shall stop the motor and send
an alarm when the sensors are activated.

N. The pump motor shall be Explosion-Proof rated and approved for installation in Class 1.
Division 1, Groups C &D.
O. The cable entry shall consist of dual cylindrical elastomer sleeves, flanked by washers, all
having a close tolerance fit against the cable and the cable entry. Epoxies, silicones, or
other secondary sealing systems shall not be considered acceptable.
P. The pump shaft shall rotate on two bearings. Motor bearings shall be permanently grease
lubricated and have a nominal L10 lifetime of 50.000 hours. The upper bearing shall be a
single deep groove ball bearing. The lower bearing shall be a two row angular contact
bearing to compensate for axial thrust and radial forces. Single row lower bearings are not
acceptable.
Q. The shaft shall be sealed by a tandem mechanical shaft seal system consisting of two
seals, each having an independent spring system. The seals shall require neither
maintenance nor adjustment and shall be capable of operating in either clockwise or
counter clockwise direction of rotation without damage or loss of seal function.
R. Each pump shall be provided with a lubricant chamber for the shaft sealing system. The
lubricant chamber shall be designed to prevent overfilling and to provide lubricant
expansion capacity. The drain and inspection plug, with positive anti-leak seal shall be
easily accessible from the outside. The seal system shall not rely upon the pumped media
for lubrication. Seal lubricant shall be non-hazardous.
S. Where a seal cavity is present in the seal chamber, the area about the exterior of the lower
mechanical seal in the cast iron housing shall have cast in an integral concentric spiral groove.
This groove shall protect the seals by causing abrasive particulate entering the seal cavity to be
forced out away from the seal due to centrifugal action.
T. The Materials of construction shall be as follows:
a. Pump housing: ASTM A-48, Class 35B
b. Impeller and Insert ring: A 532 ALLOY III A (25% Chrome)
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c.
d.
e.
f.

Stator housing: ASTM A-48, Class 35B
Shaft: ASTM A479 S43100-T.
Shaft seal: Pump side: - Corrosion resistant Tungsten carbide WCCR
Shaft seal Motor side: - Corrosion resistant Tungsten carbide WCCR

U. All castings must be blasted before coating. All wet surfaces are to be coated with twopack oxyrane ester Duasolid 50. The total layer thickness should be at least 120 microns.
Zink dust primer shall not be used.
V. The Discharge Pumps and Recirculation Pumps motor shall be equipped with cable suitable for
submersible pump applications with length to be confirmed by contractor. The power cable
shall be sized according to NEC and ICEA standards. The outer jacket of the cable shall be oil
resistant chlorinated polyethylene rubber. The cable shall be capable of continuous
submergence underwater without loss of watertight integrity to a depth of 65 feet.
W.

Each completed and assembled pump/motor unit shall undergo the following factory tests
at the manufacturer’s plant prior to shipment. The Manufacturer shall provide on demand a
copy of his quality control plan for these tests and an ISO 9001 factory certificate:
a. Hydraulic performance test
b. No-Leak seal integrity test
c. Electrical integrity test

2.02.

2.03.

EQUIPMENT FOR WET WELL INSTALLATION
A.

For each pump the contractor shall supply and install a discharge connection as shown on
the Drawings.

B.

The outlet flange of the discharge connection for the Discharge Pumps shall be 3” drilled
according ANSI B16.1-89; tab.5.

C.

The pump(s) shall be automatically and firmly connected to the discharge connection, guided
by no less than two parallel guide bars extending from the top of the station to the wet well
mounted discharge connection. The material of the guide bars shall Stainless steel AISI 316.

D.

The length of the guide bars shall be per the drawings and they shall be fasten at the top of
the station with a guide bar holder made of Stainless steel AISI 316.

E.

For each pump the contractor shall supply and install a cable holder made with 4 hooks of
Stainless steel AISI 316.

F.

There shall be no need for personnel to enter the wet-well.

G.

The sealing of the pumping unit to the discharge connection shall be accomplished by a
machined metal to metal contact. Sealing of the discharge interface with a diaphragm, O-ring
or profile gasket will not be accepted. The entire weight of the pump/motor unit shall be borne
by the pump discharge elbow. No portion of the pump/motor unit shall bear on the sump floor
directly or on a sump floor mounted stand.

LIFTING EQUIPMENT FOR PUMPS
A. Each pump shall be fitted with a sufficient length of stainless steel lifting chain or lifting cable to
allow for removal of the pumps, per the dimensions and grades provided on the Drawings. The
working load of the lifting system shall be 50% greater than the pump unit weight.
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2.04.

2.05.

SUMP MIXING VALVE
A.

The Recirculation Pumps housing shall be prepared for the assembling of a sump mixing
valve. The discharge flange of the pump housing shall be 4”.

B.

One pump unit in each pump station shall be equipped with an automatically operating flush
valve mounted directly to the pump volute. During the starting the valve shall redirect a
portion of the pumped media into the sump to re-suspend solids and grease by the turbulent
action of its discharge.

C.

The valve shall be equipped with an adjustable, wear-resistant discharge nozzle that can be
used to direct flow within the sump. The valve shall operate by differential pressure across
the valve and shall not require any electric or pneumatic power source to operate. The valve
shall be suitable for use in Class I, Division 1 hazardous locations.

SUBMERSIBLE CABLE CONNECTION BOX ACC. NEMA 6P
A.

The submersible cable of the pump shall be connected to the cable from the Control panel in
a floor or wall mounted cable connection box to ease the installation and disassembling of the
pumps and keep the submersible cables as short as possible.

B.

The cable connection box shall be submersible NEMA 6P (IP 67) to secure that no water can
enter the motor via the cables even when the complete area is flooded.
END OF SECTION
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SECTION 33 32 13
FACILITY PACKAGED SEWAGE PUMPING STATIONS
PART 1
1.01.

GENERAL
SCOPE OF WORK

A.

1.02.

RELATED SECTIONS
A.
B.

1.03.

1.04.

The work in this section shall include furnishing and placing into operation 2 prefabricated
sewage pump station(s) each complete with fiberglass basin, cover, 2 submersible grinder
pumps, internal piping, lifting chains, and guide rails.

Section 40 95 13 PROCESS CONTROL PANELS AND HARDWARE
Section 33 01 32 – Sewer, Wet Well and Manhole Testing

REFERENCES
C.

American Society for testing and material (ASTM) International
1. A 48: Standard Specification for Gray Iron Castings.
2. A743: Standard Specification Iron-Chromium Nickel, Corrosion Resistant,

B:

American National Standards Institute (ANSI):
1. B16.1: Standard for Cast Iron Pipe Flanges and Flanged Fittings, 125 lb.

C.

Hydraulic Institute: Current Standards.
1. HI 14.6: Hydrodynamic Pumps for Hydraulic Performance Acceptance Tests.
2. HI 11.6: Submersible Pump Tests

SUBMITTALS
D.

Submittal data shall be provided to show compliance with these specifications, plans or other
specifications that will influence the proper operation of the pump(s).

E.

Standard submittal data for approval must consist of:
1.
2.
3.
4.
5.
6.
8.
9.
10.
11.

Pump Performance Curves.
Pump Outline Drawing.
Station Drawing for Accessories.
Electrical Motor Data.
Typical Installation Guides.
Technical Manuals and Parts List.
Printed Warranty.
Management system certificate ISO 9001.
Manufacturer's Equipment Storage Recommendations.
Manufacturer's Standard Recommended Start-Up Report Form.

C. Lack of the above requested submittal data is cause for rejection.
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1.05.

QUALIFICATION REQUIREMENTS

F.

The manufacturer shall provide data on alternate equipment manufacturer's experience. Only
Manufacturers with 20 or more years of experience who have furnished at least 5 similar lift stations
and having factory certified representative and repair facility within 300 miles of project shall be
considered.

G.

After installation, a pump station start-up shall be performed by the installing contractor under the
supervision of the manufacture’s authorized representative. Minimum of 8 hours of field service shall
be provided by an authorized, factory trained representative of the pump manufacturer. Services
shall include, but not be limited to, inspection of the completed pump station installation to ensure
that it has been performed in accordance with the manufacturer’s instructions and
recommendations, supervision of all field-testing and activation of the Pump Manufacturer’s
Warranty. The test shall demonstrate to the satisfaction of the Owner that the equipment meets all
specified performance criteria, is properly installed and anchored, and operates smoothly without
exceeding the full load amperage rating of the motor. The Contractor shall be responsible for
coordinating the required field services with the Pump Manufacture or manufacturer’s certified
representative.

H.

The factory start-up form shall be submitted for approval prior to start up and approved by the
Engineer/Owner. The Engineer/Owner, at their discretion, may add items to be completed at start up
that they feel proves compliance with all project requirements and will notify the Contractor of these
items prior to start up. The factory start up form must be signed after completion and retained for
records.

1.06.

1.07.

I.

DELIVERY, STORAGE AND HANDLING
All equipment delivered, stored, and handle shall be in accordance with the manufacturer’s
instructions.
OPERATIONAL REQUIREMENTS AND WARRANTY

J.

The contractor shall supply and install 2 prefabricated and preassembled sewage lift
station(s).

K.

Each sewage lift station shall be completely issued with discharge connections, discharge
pipes, guide bars and cable holder to assemble 2 submersible grinder wastewater pumps.

L.

The contractor shall supply and install 2 submersible grinder sewage pumps for each
prefabricated sewage lift station.

M.

The Willow Creek CSD Office Lift Station shall be equipped with two submersible grinder
sewage pumps. Each pump shall have a shut-off head of 108 feet, maximum flow of 50
gpm at 10 feet of total dynamic head, and a design duty point as shown in Section
2.01.B.1.

N.

The Country Club Road Lift Station shall be equipped with two submersible grinder sewage
pumps. Each pump shall have a shut-off head of 97 feet, a maximum flow of 225 gpm at 10
feet of total dynamic head, and a design duty point as shown in section 2.01.B.1.

O.

The Willow Creek CSD Office Pump Station pumps shall be provided with 36 months (3
years) warranty against defects in materials and workmanship.

P.

The Country Club Road Lift Station pumps shall be free from all factory defects in material
and workmanship for a period of 36 months from the date of acceptance, and provided that
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such products are used in compliance with their intended applications as set forth by the
manufacturer’s specifications and technical manuals.
Q.

PART 2
2.01

A pump startup report, filled out by a qualified installer, is required for warranty to take
effect. The report must be submitted within 30 days from the startup date. During the
warranty period, the manufacturer’s obligation, and at its discretion, shall be limited to the
repair or replacement of any parts found by the manufacturer to be defective, provided the
product is returned freight prepaid to the manufacturer or its authorized service center.
PRODUCTS

PREFABRICATED SEWAGE PUMP STATION
A. The Willow Creek CSD Office Lift Station shall be made of fiberglass reinforced polymer (FRP)
equipped with a fiberglass cover, inlet hubs, discharge pipes, discharge connections, valves,
guide rails and cable holder to assemble 2 submersible wastewater pumps. The Inner diameter
and depth shall be per the Drawings.
B. The Country Club Road Lift Station shall be made of Fiberglass reinforced polymer (FRP)
equipped with an H20 rated access door with locking mechanism and spring assist, inlet hubs,
discharge pipes, discharge connections, valves, guide rails and cable holder to assemble 2
submersible wastewater pumps. The Inner diameter and depth shall be per the drawings.
C. All dimensions including inlet and outlet positions shall be made according to drawings on
Sheet C-114.
D. The station cylinder shall be affixed to the station bottom such that the assembled components
are structurally integrated, resulting in a watertight vessel which is capable of withstanding the
full hydrostatic head from the exterior of the station while the station is completely empty.
E. The cylinder shall be made of FRP using the filament winding process. A safety factor of two
(2) on the minimum ultimate tensile strength of the laminate bottom shall be used in designing
the basin and cylinder wall thicknesses for the station, taking into account all normally imposed
loads arising from flotation, soil pressures, normal backfill, handling loads, operating loads and
static loads imposed by equipment used in hoisting the pumps in and out of the station. All
inside surfaces shall be smooth and free of cracks and crazing.
F. The bottom part, the inlet and the outlet connection pipes shall be laminated to the station
cylinder. The station shall have an anti-flotation flange and be approved to withstand the full
hydrostatic head from the exterior of the station and to withstand the forces acting upon the
station due to the subsoil water pressure while the station is completely empty.
G. The manufacturer shall provide with the delivery a manual with detailed installation and safety
instructions. The manual shall include information about the backfill material to provide
adequate ballast against buoyancy under full hydrostatic head conditions.
H. The sloping walls of the pump station bottom shall transport all solids, trash and sludge,
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normally found in sewage and wastewater, to the suction of the submersible grinder pumps to
facilitate removal and effectively clean the bottom.
I.

The discharge connections shall be mounted on a sloped wall so solids can’t settle below the
discharge pipes.

J.

The station must be protected against electrical shock according the IEC regulation 611 40.

K. Pump stations shall be provided with all equipment required to operate per Specification 40 95
13.
L. The Willow Creek CSD Lift Station shall be ready for operation and be furnished with following
equipment:
1.
(1) 36” ID x 156” H fiberglass basin with filleted bottom, fiberglass anti-flotation
flange, and (2) 2” side discharge.
2.
(1) 36” Fiberglass cover
3.
(2) 2” Female threaded PVC discharge coupling
4.
NEMA 4X duplex alternating control panel including HOA switch, (3) floats, aux.
contacts, and integral audio/visual high-level alarm
5.
(2) Submersible grinder pumps, 2 HP, 208-230 V, 1 phase, with power cord (length to
be confirmed by Contractor)
6.
(2) 2” Discharge pipes made of schedule 80 PVC. The length of the pipes shall be
sufficient to connect these pipes to the valves in the valve vault.
7.
Guide rail assembly, including (2) 1-1/4” guide rails per discharge connection made
of stainless steel.
8.
(2) Stainless steel lifting chain
9.
(1) 4” Unmounted inlet hub and (2) 6” unmounted inlet hub
10.
(1) Float bracket
11.
(1) Junction box with watertight cable connectors and 2” conduit coupling
M. The Country Club Road Lift Station shall be ready for operation and be furnished with the
following equipment:
1.
(1) 48” ID x 192” H fiberglass basin with filleted bottom, steel anti-flotation flange, and
(2) 3” side discharge.
2.
(1) 48” H20 rated lockable steel hatch cover with spring assist per pump
manufacturer recommendation
3.
(2) 3” Female threaded PVC discharge coupling
4.
Duplex NEMA 4 control panel including HOA switch, pump run light, inner panel door,
elapsed time meter, seal test and fail circuitry, lockable door, adjustable overload,
thermal overload, integral audio/visual high-level alarm, and aux contact.
5.
(1) Float switch kit, which includes (4) floats with length to be confirmed by
Contractor.
6.
(2) Submersible grinder pumps, 5 HP, 230 V, 1 phase, 5.4” stainless steel impeller,
dual seals, and power cord with length to be confirmed by contractor.
7.
(2) 3” Discharge pipes made of schedule 80 PVC. The length of the pipes shall be
sufficient to connect these pipes to the valves in the valve vault.
8.
Guide rail assembly, including (2) 2” guide rails per discharge connection made of
stainless steel.
9.
(2) Stainless steel lifting chain
10.
(2) 4” Unmounted inlet hub and (1) 6” unmounted inlet hub
11.
(1) Float bracket
12.
(2) Kit, 2 Start capacitors 330VAC
13.
All fasteners shall be made of stainless steel AISI 316
Facility Packaged Sewage
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2.01

SUBMERSIBLE GRINDER SEWAGE PUMPS
A.

B.

Each lift station shall be equipped with 2 submersible grinder pumps that are capable of
handling residential and commercial sewage and grinding it to a fine slurry, enabling it to be
pumped over long distance.
Base bid submersible pumping units shall be as manufactured by Liberty Pumps or
approved equal.
1.

GENERAL

The pumps shall be capable of handling raw domestic wastewater, scum, or activated
sludge and shall meet the following performance requirements:
Estimated Design Duty Point

C.

Willow Creek CSD Office Pumps

35 gpm

72 ft TDH

Country Club Road Pumps

95 gpm

75 ft TDH

Willow Creek CSD Office Lift Station Submersible Grinder Pumps:
1.

The pump shall be equipped with a 2 HP submersible grinder motor, capable to
operate on a 208-230 V, 1 phase, 60 hertz power supply.

2.

All motors shall be oil filled and class B insulated NEMA B design, rated for
continuous duty. Since air filled motors are not capable of dissipating heat as
effectively, they shall not be considered equal. At maximum load, the winding
temperature shall not exceed 105°C. Single-phase motors shall be capacitor
start/capacitor run and have an integral thermal overload switch in the windings for
protecting the motor.

3.

An upper radial and lower thrust bearing shall be required. The upper bearing shall
be a single ball / race type bearing. The lower bearing shall be an angular contact
heavy duty ball/race type bearing, designed to handle axial grinder pump thrust
loads. Both bearings shall be permanently lubricated by the oil, which fills the motor
housing. The bearing system shall be designed to enable proper cutter alignment
from shut off head to maximum load at 10 feet of TDH. The motor shaft shall be
made of 300 series stainless steel and have a minimum diameter of 0.670".

4.

The pumps shall have a dual seal arrangement consisting of a lower and upper seal
to protect the motor from the pumping liquid. The lower seal shall be fluoroelastomer
OR Buna-N molded double lip seal, designed to exclude foreign material away from
the main upper seal. The upper seal shall be a unitized silicon carbide hard face seal
with stainless steel housings and spring equal to Crane Type T-6a. The motor
plate/housing interface shall be sealed with a Buna-N O-ring.
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D.

5.

The upper and lower bearing shall be capable of handling all radial thrust loads. The
lower bearing shall have the additional ability to handle the downward axial thrust
produced by the impeller and cutters by design of angular contact roller races. The
pump housing shall be of the concentric design thereby equalizing the pressure
forces inside the housing which will extend the service life of the seals and bearings.
Additionally there shall be no cutwater in the housing volute in order to discourage
the entrapment of flowing debris. The pump shall be furnished with a stainless steel
handle having a nitrile grip.

6.

The cutter and plate shall consist of 440 stainless steel with a Rockwell C hardness
of 55–60. The stationary cutter plate shall have specially designed orifices through it,
which enable the slurry to flow through the pump housing at an equalized pressure
and velocity. The stationary cutter shall consist of V shapes to maximize cutting
action and arc shape exclusion slots to outwardly eject debris from under the rotary
cutter. The rotary cutter shall have (4) blades and be designed with a recessed area
behind the cutting edge to prevent the accumulation and binding of any material
between rotary cutter and the stationary cutter. The cutting system must incorporate
close tolerances for optimum performance. Ring or radial cutters, or those that grind
on the outside circumference, shall not be considered equal.

7.

The impeller shall be stainless steel, with pump out vanes on the back shroud to
keep debris away from the seal area. It shall be keyed and bolted to the motor shaft.

8.

The pumps shall have cast iron support legs, enabling it to be a freestanding unit.
The legs will be high enough to allow solids and long stringy debris to enter the cutter
assembly.

9.

The pumps shall be controlled with a NEMA 4X outdoor duplex control panel with
three float switches and a high water alarm or with optional IP-Series NEMA 4X
outdoor duplex control panel with transducer, adjustable set-points, data logging, and
a high water alarm.

10.

The submersible pumps shall be supplied with sufficient multi-conductor power cord
per manufacturer’s recommendation. It shall be capable of continued exposure to the
pumped liquid. The power cord shall be sized for the rated full load amps of the pump
in accordance with the National Electric Code. The power cable shall not enter the
motor housing directly but will conduct electricity to the motor by means of a water
tight compression fitting cord plate assembly, with molded pins to conduct electricity.
This will eliminate the ability of water to enter internally through the cord, by means of
a damaged or wicking cord.

11.

The exterior of the casting shall be protected with corrosion-resistant baked-on epoxy
powder coat.

Country Club Road Lift Station Submersible Grinder Pumps:
1.

The pump shall be equipped with a 5 HP submersible grinder motor, capable to
operate on a 208-230 V, 1 phase, 60 hertz power supply.

2.

The motor shaft shall be made of 316 stainless steel. The motor shaft shall be
constructed from a single piece of stainless steel. Spin welded shafts shall not be
considered equal. The shaft shall be designed to withstand the maximum torque and
radial loads present during start-up and normal operation. Shafts of carbon steel or
chrome-plated shafts shall not be considered equal.
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3.

The motor shall be constructed to meet IE3 premium efficiency standards in
accordance with NEMA MG1. The copper stator windings shall be insulated with
moisture-resistant Class H insulation materials, rated for 180°C per NEMA MG1 1.66.
The maximum continuous temperature of pumped liquids shall be 40°C. The winding
operating temperature at rated horsepower and service factor shall be a maximum of
125°C @ 40°C ambient.

4.

Motor shall have UL approved thermostats mounted directly on the stator windings.
Motor shall have two thermostats. The thermostat leads of the control cord shall be
connected to a motor control relay in the control panel.

5.

Motor service factor shall be 1.0 under normal conditions. Motor shall have a voltage
tolerance of ±10% from nominal. Motor shall meet the requirements of NEMA MG1
Part 30 and 31 for operation on Pulse Width Modulation type VFD with inverter duty
rated magnet wire and insulation. Motor shall be capable of handling up to 15 evenly
spaced starts per hour without overheating.

6.

The casting enclosing the motor shall be constructed of class 30 cast iron. The motor
housing shall be oil-filled to dissipate heat. Air-filled motors shall not be considered
equal since they do not properly dissipate heat from the motor. Mating parts shall be
machined and sealed with a Buna-N O-ring. All fasteners exposed to the process
fluid shall be stainless steel. The motor shall be protected on the top side with a
sealed cast iron cord entry plate, which is potted to prevent water from entering
through the cord. The motor shall be protected on the lower side with a dual
mechanical seal arrangement and an oil-filled intermediate chamber. The upper seal
shall be a two-piece mechanical seal with a carbon rotating and a silicon carbide
stationary face. The lower seal shall be a two-piece mechanical seal with silicon
carbide faces. The upper and lower bearings shall be sized to properly withstand
radial and thrust loads produced throughout the full operating range of the pump.

7.

The shaft shall be supported by two ball bearings. The top bearing shall be a deep
groove radial contact ball bearing and the lower bearing shall be a double row
angular contact ball bearing designed to handle the radial and axial forces incurred
by pumping. The lower bearing shall be positively retained by a threaded bearing
retaining nut, which eliminates any axial movement or rotation of the outer bearing
race. Both bearings shall be permanently lubricated by the oil that fills the motor
housing. Pump designs requiring scheduled bearing maintenance shall not be
considered equal. Pumps with single row lower bearings or sleeve bearings shall not
be considered equal. The bearing system shall be sized to provide a minimum of
100,000 hours B10 bearing life throughout the operating range of the pump. Pumps
that only provide a 50,000 hour B10 bearing life shall not be considered equal.

8.

The pump shall have two shaft seals separated by an oil chamber. Pumps utilizing
single seal technology shall not be considered equal. A leak detection probe shall be
positioned in the oil chamber and shall allow for continuous monitoring for lower seal
failure. The lower seal shall be a two-piece design that is easily serviceable. Shaft
seals shall not require scheduled maintenance. The upper seal shall be carbon on
silicon carbide and the lower seal shall be silicon carbide on silicon carbide. Both
seals shall include stainless steel housings and Viton elastomers. Lower seals shall
be optionally available in tungsten carbide.
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9.

The cutter and plate shall consist of hardened 440 stainless steel with a Rockwell C
hardness of 55-60. The stationary cutter plate shall have specially designed orifices
through it, which enable the slurry to flow through the pump housing at an equalized
pressure and velocity. The stationary cutter plate shall consist of V shapes to
maximize cutting action and arc shape exclusion slots to outwardly eject debris from
under the rotary cutter. The rotary cutter shall have four blades and be designed with
a recessed area behind the cutting edge to prevent the accumulation and binding of
any material between rotary cutter and the stationary cutter plate. The cutter shall be
capable of over 400,000 cuts per minute. The cutting system shall incorporate close
tolerances for optimum performance. Ring or radial cutters, or those that grind on the
outside circumference of shall not be considered equal.

10.

The impeller shall be ASTM class 30 cast iron, with optional stainless steel material
available. The impeller shall be dynamically balanced, and keyed and bolted onto the
motor shaft.

11.

The pump shall be equipped with a shaft grounding brush. Pumps not utilizing a
current mitigation technology shall not be considered equal.

12.

The submersible pump shall be supplied with a multi-conductor cord with length
confirmed by Contractor. These power cords shall carry a voltage rating of 600 V, a
temperature rating of 90°C, have oil-resistant insulation, are water- and weatherresistant, UL listed, and CSA approved.

13.

The control panel shall be equipped with circuit breakers and adjustable overload
devices to protect against excess current or electrical problems. This device shall be
sized appropriately for the pump model(s) being controlled.

14.

The control panel shall include thermal overload relay(s) that shall shut down the
pump in the event the thermostats in the motor open. Thermostats shall be
connected in the control panel to maintain temperature classification rating of T4
(135°C).

15.

The control panel shall include a seal fail monitoring device that shall indicate a
primary seal failure. The seal fail monitoring device shall be capable of monitoring the
resistance of the seal failure probe in the pump. The sensitivity of the seal fail
monitoring device shall be adjustable from approximately 1KΩ to at least 250kΩ.

16.

The control panel for 1-phase models shall include a motor start circuit that
automatically engages and disengages the start windings of the 1-phase motor. The
motor start circuit shall consist of a properly sized relay which engages and
disengages the motor start windings. A solid state start switch shall monitor start
winding voltage and shall control the aforementioned relay. The start and run capacitors shall be properly sized per the motor specifications. A bleed resistor shall be
used on the start capacitor to avoid unwanted voltage spikes during startup.

17.

The pump shall have cast iron support legs, enabling it to be a freestanding unit. The
legs shall be high enough to allow solids and long stringy debris to enter the pump
inlet.

18.

The exterior of the casting shall be protected with corrosion-resistant baked-on epoxy
powder coat.

PART 3 – FIELD TESTING AND QUALITY CONTROL
Facility Packaged Sewage
Pumping Stations
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3.01

FIELD TESTING WET WELLS
A. Wet Wells shall be tested in accordance with the Field Quality Control section of 33 01 32 –
Sewer, Wet Well and Manhole Testing

END OF SECTION
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SECTION 40 91 23.36
LEVEL PROCESS MEASUREMENT DEVICES
PART 1
1.01.
A.

1.02.
A.

1.03.

GENERAL
SUMMARY
Section Includes:
1.

Hydrostatic-level measurement devices.

2.

Float switches

REFERENCE STANDARDS
National Sanitation Foundation:
1.

NSF 61 - Drinking Water System Components - Health Effects.

2.

NSF 372 - Drinking Water System Components - Lead Content.

COORDINATION

A.

Section 01 30 00 - Administrative Requirements: Requirements for coordination.

B.

Coordinate Work of this Section with installation of lift stations and other wells that require
level monitoring.

1.04.

SUBMITTALS

A.

Section 01 33 00 - Submittal Procedures: Requirements for submittals.

B.

Product Data: Submit manufacturer's Product Data for system materials and component
equipment, including connection requirements.

C.

Shop Drawings:

D.
1.05.

1.

Indicate system materials and component equipment.

2.

Submit installation requirements and other details.

Field Quality-Control Submittals: Indicate results of Contractor-furnished tests and
inspections.
CLOSEOUT SUBMITTALS

A.

Section 01 70 00 - Execution and Closeout Requirements: Requirements for closeout
procedures.

B.

Project Record Documents: Record actual locations and final orientation of equipment and
accessories.

1.06.

QUALITY ASSURANCE
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A.

Ensure that materials of construction of wetted parts are compatible with process liquid
(wastewater).

B.

Materials in Contact with Potable Water: Comply with NSF Standard 61 and NSF Standard
372.

1.07.
A.
1.08.

QUALIFICATIONS
Manufacturer: Company specializing in manufacturing products specified in this Section with
minimum three years' experience.
DELIVERY, STORAGE, AND HANDLING

A.

Section 01 60 00 - Product Requirements: Requirements for transporting, handling, storing,
and protecting products.

B.

Inspection: Accept equipment on-Site in manufacturer's original packaging and inspect for
damage.

C.

Store equipment according to manufacturer's instructions.

1.09.
A.
PART 2
2.01.
A.

2.02.
A.

B.

WARRANTY
Section 01 70 00 - Execution and Closeout Requirements: Requirements for warranties.
PRODUCTS
DESCRIPTION:
Furnish sensors, field preamplifiers, signal conditioners, offset and span adjustments,
amplifiers, transducers, transmitters, control devices, and unit conversions and algorithms as
required for application.
HYDROSTATIC-LEVEL MEASUREMENT DEVICES
Manufacturer List:
1.

VEGAPULS PSWL61.KFAXXHA9X

2.

Substitutions: Section 01 60 00 - Product Requirements.

Sensor:
1.

Description: Level measuring instrument based on radar technology, suitable for
hazardous and corrosive locations.

2.

Housing: aluminum, IP68.

3.

Output: 2-wire, 4-20mA.

4.

Cable entry: ½” NPT, with cable gland.

5.

Measuring range: 0-20 feet.

Level Process Measurement Devices
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6.

7.
C.
2.03.
A.

B.

PART 3
3.01.

Measuring Cell:
a.

Hermetically sealed.

b.

Material: PVDF.

c.

Accuracy: Plus or minus 2 millimeters.

Approval: CSA, Class I, Div 1, intrinsically safe.

Accessories: Provide 316SS mounting bracket.
FLOAT SWITCHES
Manufacturer List:
1.

Anchor Scientific - Type S

2.

Flygt - ENM-10

3.

Substitutions: Section 01 60 00 - Product Requirements

Product Description:
1.

Liquid level sensing float-type switch, with restraint device to allow adjustment of
contact elevation.

2.

All wetted parts of float shall be constructed from non-corrodible material,
hermetically sealed and suitable for Class I, Division 1 hazardous environment.

3.

Output switch shall be of the mercury wetted contact type, capable of conducting a
minimum of 5-Amps of current at 120-VAC.

4.

Switch contacts shall be form A or B, as required.

EXECUTION
EXAMINATION

A.

Section 01 70 00 - Execution and Closeout Requirements: Requirements for installation
examination.

B.

Verify that items provided by other Sections of Work are ready to receive Work of this
Section.

3.02.

INSTALLATION

A.

Coordinate location and orientation of level assemblies with final equipment installations.

B.

Ensure that instruments and devices are located to be easily accessible for maintenance.

3.03.
A.

FIELD QUALITY CONTROL
Section 01 40 00 - Quality Requirements: Requirements for inspecting and testing.
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B.

C.
3.04.

Equipment Acceptance:
1.

Adjust, repair, modify, or replace components failing to perform as specified, and
rerun tests.

2.

Make final adjustments to equipment under direction of manufacturer's
representative.

Furnish installation certificate from equipment manufacturer's representative attesting that
equipment has been properly installed and is ready for startup and testing.
DEMONSTRATION

A.

Section 01 70 00 - Execution and Closeout Requirements: Requirements for demonstration
and training.

B.

Demonstrate equipment startup, shutdown, routine maintenance, and emergency repair
procedures to Owner's personnel.
END OF SECTION
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SECTION 40 95 13
PROCESS CONTROL PANELS AND HARDWARE
PART 1 GENERAL
1.1

SUMMARY
A.

1.2

Section includes pump control system including power disconnect, pump alternation,
intrinsically safe control, lightning protection, push buttons, indicating lights, and control
relays.

REFERENCES
A. National Electrical Manufacturers Association:
1.
NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
B. Underwriters' Laboratories
1.
UL 508 - Industrial Control Equipment.

1.3

PERFORMANCE REQUIREMENTS
A. Recirculating gravel filter bid alternate (See section 1.4 for requirements for Advantex Bid
Alternate Controls) – Discharge Pump Station Sequence of Operation:
1.
Operate two pumps in lead/lag with alternation.
2.
Control pumps by individual Hand-Off-Auto selector switches located on pump
control panel. Provide manual start-stop control of pumps using "hand" and "off"
positions of each Hand-Off-Auto switch. Automatically control pumps in "auto"
position based on wet well level as follows:
a.
When liquid level in wet well rises to elevation of "lead pump start" as
sensed by the level transducer, start lead pump. When pump is started,
run pump until liquid level in wet well is drawn down to "all pump stop"
elevation as sensed by the level transducer, and then shut down pump.
b.
If liquid level in wet well rises to elevation of “lag pump start”, start lag
pump.
c.
If liquid level in wet well activates the high level float switch, activate both
pumps and trigger high level alarm light and audible.
d.
If liquid level in wet well activates the low level float switch, energize
“Wet Well Low Level” alarm light located on pump control panel and shut
down pumps.
e.
Automatically alternate status of pumps after each pumping cycle.
3.
When thermal switches are provided in motor windings to detect high
temperature in motor, wire switch to thermal fail relay located in pump control
panel. Provide normally open contact on relay wired in series with pump starter,
and normally closed contact on relay wired to "General Fail" alarm light located
on control panel. When high temperature occurs in motor windings, shut down
pump and energize high temperature alarm light.
4.
When pump seal leak sensor is provided and located in pump housing, wire
sensor to seal failure relay located in pump control panel. Wire normally open
contact on relay to "General Failure" alarm light located on control panel. When
seal leak occurs, energize general failure alarm light.
5.
Provide dry contacts in pump control panel for each of following:
a.
Power Failure.
b.
Pump No. 1 Motor High Temperature/Seal Failure.
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6.
7.

c.
Pump No. 2 Motor High Temperature/Seal Failure.
d.
Wet Well High Level.
e.
Wet Well Low Level.
f.
Provide two spare dry contact pairs for future use.
Dry contacts to be wired to terminal strip for connection to Building Management
System.
Provide analog level meter in control panel and display level as measured by the
level transducer.

B. Recirculating gravel filter bid alternate (See section 1.4 for requirements for Advantex Bid
Alternate Controls) - Recirculation Pump Station Sequence of Operation:
1.
Operate two pumps in alternation mode.
2.
Control pumps by individual Hand-Off-Auto selector switches located on pump
control panel. Provide manual start-stop control of pumps using "hand" and "off"
positions of each Hand-Off-Auto switch. Automatically control pumps in "auto"
position as follows:
a.
Run the lead pump based on a timer, on a 30-minute cycle. The pump
cycle shall be 5 minutes on, then 25 minutes off. Automatically alternate
lead and standby status of pumps after each pumping cycle. Provide
manual selection of lead pump.
3.
When liquid level in wet well reaches elevation of "wet well high level" float
switch, energize "Wet Well High Level" alarm light located on pump control panel
and energize
4.
When thermal switches are provided in motor windings to detect high
temperature in motor, wire switch to relay located in pump control panel. Provide
normally open contact on relay wired in series with pump starter, and normally
closed contact on relay wired to "General Fail" alarm light located on control
panel. When high temperature occurs in motor windings, shut down pump and
energize high temperature alarm light.
5.
When pump seal leak sensor is provided and located in pump housing, wire
sensor to seal failure relay located in pump control panel. Wire normally open
contact on relay to "General Fail" alarm light located on control panel. When seal
leak occurs, energize seal failure alarm light.
6.
Provide dry contacts in pump control panel for each of following:
a.
Power Failure.
b.
Pump No. 1 Motor High Temperature/Seal Failure.
c.
Pump No. 2 Motor High Temperature/Seal Failure.
d.
Wet Well High Level.
7.
Dry contacts to be wired to terminal strip for connection to Building Management
System.
C. Recirculating gravel filter bid alternate (See section 1.4 for requirements for Advantex Bid
Alternate Controls) – Control System Communications:
1.
Provide a SCADA system controller with digital and analog inputs to receive all
noted signaling above.
2.
Provide a network module in the controller to establish a communications
connection to the CSD office and report all noted signals.
3.
Provide a leased line and/or dedicated telephone service line and appropriate
modem to establish a communications path to the CSD office.
4.
Provide a system warning light to illuminate in the event of communications
failure.
D. Willow Creek CSD Office Lift Station Sequence of Operation:
1.
Operate two pumps in active/standby alternating mode.
2.
Control pumps by individual Hand-Off-Auto selector switches located on pump
control panel. Provide manual start-stop control of pumps using "hand" and "off"
Process Control Panels and Hardware
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3.
4.
5.

6.

7.

8.

positions of each Hand-Off-Auto switch. Automatically control pumps in "auto"
position based on wet well level as follows:
a.
When liquid level in wet well rises to elevation of "pump start", start
active pump. When pump is started, run pump until liquid level in wet
well is drawn down to "pump stop" elevation, and then shut down pump.
b.
Automatically alternate status of pumps after each pumping cycle.
When liquid level in wet well rises to elevation of “wet well high level” float switch,
energize “Wet Well High Level” alarm light located on pump control panel.
When liquid level in wet well falls to elevation of “wet well low level” float switch,
energize “Wet Well Low Level” alarm light located on pump control panel.
When thermal switches are provided in motor windings to detect high
temperature in motor, wire switch to thermal fail relay located in pump control
panel. Provide normally open contact on relay wired in series with pump starter,
and normally closed contact on relay wired to "General Fail" alarm light located
on control panel. When high temperature occurs in motor windings, shut down
pump and energize high temperature alarm light.
When pump seal leak sensor is provided and located in pump housing, wire
sensor to seal failure relay located in pump control panel. Wire normally open
contact on relay to "General Failure" alarm light located on control panel. When
seal leak occurs, energize general failure alarm light.
Provide dry contacts in pump control panel for each of following:
a.
Power Failure.
b.
Pump No. 1 Motor High Temperature/Seal Failure.
c.
Pump No. 2 Motor High Temperature/Seal Failure.
d.
Wet Well High Level.
Dry contacts to be wired to terminal strip for connection to Building Management
System.

E. Willow Creek CSD Office – Control System Communications:
1.
Provide a SCADA system controller with digital and analog inputs and outputs to
address all signals from remote sites and the local lift station and report them via
the office control panel shown in the drawings.
2.
Provide a network module in the controller to establish a communications
connection to the CSD office and remote sites.
3.
Provide a system warning light to illuminate in the event of communications
failure.
F. Country Club Lift Station Sequence of Operation:
1.
Operate two pumps in lead/lag with alternation.
2.
Control pumps by individual Hand-Off-Auto selector switches located on pump
control panel. Provide manual start-stop control of pumps using "hand" and "off"
positions of each Hand-Off-Auto switch. Automatically control pumps in "auto"
position based on wet well level as follows:
a.
When liquid level in wet well rises to elevation of "lead pump start" as
sensed by the level transducer, start lead pump. When pump is started,
run pump until liquid level in wet well is drawn down to "all pump stop"
elevation as sensed by the level transducer, and then shut down pump.
b.
If liquid level in wet well rises to elevation of “lag pump start”, start lag
pump.
c.
If liquid level in wet well activates the high level float switch, activate both
pumps and trigger high level alarm light and audible.
d.
If liquid level in wet well activates the low level switch, energize “Wet
Well Low Level” alarm light located on pump control panel and shut
down pumps.
e.
Automatically alternate status of pumps after each pumping cycle.
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3.

4.

5.

6.
7.

When thermal switches are provided in motor windings to detect high
temperature in motor, wire switch to thermal fail relay located in pump control
panel. Provide normally open contact on relay wired in series with pump starter,
and normally closed contact on relay wired to "General Fail" alarm light located
on control panel. When high temperature occurs in motor windings, shut down
pump and energize high temperature alarm light.
When pump seal leak sensor is provided and located in pump housing, wire
sensor to seal failure relay located in pump control panel. Wire normally open
contact on relay to "General Failure" alarm light located on control panel. When
seal leak occurs, energize general failure alarm light.
Provide dry contacts in pump control panel for each of following:
a.
Power Failure.
b.
Pump No. 1 Motor High Temperature/Seal Failure.
c.
Pump No. 2 Motor High Temperature/Seal Failure.
d.
Wet Well High Level.
e.
Wet Well Low Level.
f.
Provide two spare dry contact pairs for future use.
Dry contacts to be wired to terminal strip for connection to Building Management
System.
Provide analog level meter in control panel and display level as measured by the
level transducer.

G. Country Club Lift Station – Control System Communications:
1.
Provide a SCADA system controller with digital and analog inputs to receive all
noted signaling above.
2.
Provide a network module in the controller to establish a communications
connection to the CSD office and report all noted signals.
3.
Provide a leased line and/or dedicated telephone service line and appropriate
modem to establish a communications path to the CSD office.
4.
Provide a system warning light to illuminate in the event of communications
failure.
1.4

ADVANTEX BID ALTERNATE CONTROL SYSTEM
A. Refer to the drawings for notes on the control systems for the bid alternate control system.
Note that the bid alternate controls are a turn-key packaged system and the Contractor
Responsibility for the controls will be:
1.
Mounting of vendor supplied control cabinet(s).
2.
Provision of accessory power to vendor supplied control cabinet(s).
3.
Provision of power and communications circuitry and connections between the
control building power panels and network panel to the vendor supplied control
cabinet(s) to support outside communications, and to provide equipment power
for all site equipment/devices.
4.
Provision of all power and instrumentation wire/cabling and connections from the
vendor supplied control cabinet(s) to field devices.
5.
Provision of a weatherproof exterior junction box on the wall outside the vendor
supplied control cabinet(s) and a conduit and weatherproof wall penetration to
allow connection of a vendor communications antenna.

1.5

SUBMITTALS
A. Shop Drawings: Submit complete bill of materials, wiring diagrams and panel layout drawings
showing dimensions to devices.
B. Product Data: Submit catalog information and descriptive literature for components.
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C. Test Reports: Submit certified factory test report indicating control panel successfully performs
functions specified.
D. Manufacturer's Installation Instructions: Submit instructions on installation and field wiring
connections.
E. Manufacturer's Field Reports: Submit certification after installation that control panel has been
installed in accordance with manufacturer’s instructions and has been successfully field
tested.
1.6

CLOSEOUT SUBMITTALS
A. Project Record Documents: Record actual locations of control panel and final wiring diagrams
and connections.
B. Operation and Maintenance Data: Submit operation and maintenance instructions for
components and devices.

1.7

QUALITY ASSURANCE
A. Perform Work in accordance with UL 508.
B. Provide components compatible with functions required to form complete working system.
C. Provide UL 508 label on complete assembly.

1.8

QUALIFICATIONS
A. Manufacturer and Fabricator: Company specializing in manufacturing and assembling
products specified in this section with minimum three years experience.

1.9

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

1.10 DELIVERY, STORAGE, AND HANDLING
A. Inspect for damage.
B. Store in areas protected from weather, moisture, or possible damage; do not store directly on
ground; handle to prevent damage to wiring and components.
1.11 COORDINATION
A. Coordinate work and component requirements with controlled pumps.
1.12 EXTRA MATERIALS
A. Furnish the following spare parts:
1.
4 fuses for each type and size utilized.
2.
1 general purpose relay for each type utilized.
3.
1 intrinsically safe relay.
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PART 2 PRODUCTS
2.1

PUMP CONTROL PANEL
A.

2.2

DESCRIPTION
A.

2.3

Manufacturers:
1. Primex Pumpak Express.
2. Approved Equal (must be submitted and approved prior to bid)

Duplex or pump control panel, to operate on 240 Volt, 3 Phase, 60 Hertz, 4 wire service. Unit
will monitor the level in the wet well via loop powered level transmitter (primary) and float
(backup) system to provide pump control for 3-phase motors. An independent float backup
system logic is included in case of primary controller or transducer failure. Unit includes
battery backup allowing (~ 4 Hours) continued operation in the event of a power interruption.

COMPONENTS
A. Liquid Level Controller:
1.
Micro-VPAC IIT LSC Controller
2.
160 x 128 3.5” Touch Screen Display
3.
Discrete Inputs
a.
Pump Running
b.
Pump HOA In Auto
c.
Pump Seal Failure
d.
Pump Overtemp
e.
Backup Active
f.
High Level
g.
Low Level
h.
Phase Failure
i.
Intrusion (switch provided by others)
4.
Discrete Outputs
a.
Pump Call
b.
Pump Failure
c.
Common Alarm
d.
Alarm Horn
e.
Alarm Horn Reset
f.
Backup Reset
g.
Analog Inputs
h.
Wet Well Level
i.
Station Flow (flow meter optional and provided by others)
B. Control Panel Enclosure:
1.
Furnish NEMA 250 Type 4X free-standing enclosure fabricated of stainless steel
with continuously welded seams.
a.
Enclosure door gasketed with neoprene.
b.
Heavy-duty three-point latching mechanism.
c.
Power: 120/240 volt, 3 phase, 4 wire open delta service.
2.
Identify control panel components with engraved nameplate mounted on inside of
panel.
3.
Mount components, not mounted on front of panel, on removable back panel
secured to enclosure with collar studs.
4.
Install wiring in neat, workmanlike manner and group, bundle, support and route
horizontally and vertically for neat appearance.
5.
Terminate wires leaving panel at terminal strips inside enclosure.
6.
Identify terminals and wires in accordance with panel wiring diagrams.
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7.

Furnish copper grounding plate inside control panel for terminating ground wires.

C. Transient Voltage Surge Suppressor: Furnish three phase transient voltage surge suppressor
in pump control panel to protect panel components from potential damage from transient
voltages caused by lightning or surges on incoming power line. Furnish indication light to
indicate unit is functioning.
D. Three Phase Monitor:
1.
Furnish three phase monitor in pump control panel to monitor incoming power
and sense loss of any one of three phases.
a.
Inhibit pump operation when phase loss occurs.
b.
Surface mounted.
E. Motor Circuit Protector Type Circuit Breakers:
1.
Furnish properly sized motor circuit protector type molded case circuit breaker for
each pump motor starter.
a.
Type: Quick-make, quick-break, individually mounted.
b.
Minimum Interrupting Capacity: 22,000 amperes rms symmetrical at 240
volts.
F. Pump Motor Starters:
1.
Furnish across-the-line magnetic type rated in accordance with NEMA standards,
sizes and horsepower ratings. Size for pump motor horsepower.
2.
Furnish each motor starter with three pole overload relay. Furnish heater element
in each phase of relay, sized for motor nameplate full load amps.
3.
Furnish overload reset button for each motor starter.
G. Control Transformer: Furnish 240 volt to 120 volt control transformer in pump control panel to
provide 120 VAC control power. Size transformer to power connected devices and
protect with primary and secondary fusing.
H. Circuit Breakers:
1.
Furnish quick-make, quick-break thermal-magnetic molded case type,
individually mounted and identified.
I. Selector Switches:
1.
NEMA Type 4X, 30.5 mm, heavy-duty, non-illuminated, maintained contact type
with double-break silver contacts.
J. Push Buttons: NEMA Type 4X, 30.5 mm, heavy-duty, non-illuminated, momentary contact
type with double-break silver contacts.
K. Pilot Lights:
1.
NEMA Type 4X, 30.5 mm, heavy-duty, full-voltage LED type.
a.
Voltage Rating: 120 volts AC.
b.
Color Caps: Green for "run" and red for "alarm".
2.
Furnish "run" pilot light for each pump. Energize each light through auxiliary
contact on pump motor starter.
3.
Furnish "motor high temperature" and "seal failure" alarm pilot light for each
pump.
4.
Furnish wet well "high level" and "low level" alarm pilot lights.
L. Legend Plates for Pilot Devices:
1.
Furnish 2-1/4 inch square plastic legend plate for each selector switch, push
button and pilot light.
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2.
M. Relays:
1.

Color: Gray with white lettering.
Heavy-duty, general purpose type, with 10 amp contacts.
a.
Blade type terminals that plug-in to socket.
b.
DIN rail mounted to inside of panel enclosure.
c.
Contact Configuration: As required for proper operation of control logic.
d.
Operating Power: 120 volts AC, unless noted otherwise.
e.
Furnish indicator light to indicate relay coil is energized.

N. Seal Failure Relays: Provide seal failure relay in pump control panel for each pump.
Coordinate seal failure relays with controlled pump.
O. Intrinsically Safe Relays: Furnish intrinsically safe relay in pump control panel for each wet
well float switch.
P. Elapsed Time Meters:
1.
Resettable, time totalizer type.
a.
Furnish synchronous motor to drive set of digit readout wheels to
indicate total time pump motor starter is energized.
b.
Readout: Six-digit including 1/10 digit.
c.
Range: 0 to 99999.9 hours.
d.
Voltage Rating: 120 volts.
2.
Furnish elapsed time meter for each pump. Energize each elapsed time meter
through auxiliary contact on pump motor starter.
Q. Terminal Blocks:
1.
Furnish terminal blocks in control panel for field wiring.
a.
NEMA type, rated for 600 volts AC.
b.
Identify with permanent machine printed marking in accordance with
terminal numbers shown on panel wiring diagrams.
c.
Furnish twenty percent spare terminal blocks in control panel.
R. Wiring:
1.
2.
3.

4.
5.

Furnish pump control panel completely wired by manufacturer.
Furnish wiring, workmanship, and schematic wiring diagrams in compliance with
UL 508. Isolate wiring and terminal blocks by voltage levels to greatest extent
possible.
Wiring: Stranded copper, Type MTW or THW, 600 volts, color coded as follows:
a.
Line and Load Circuits, AC Power: Black.
b.
AC Control Circuit Less than Line Voltage: Red.
c.
DC Control Circuit: Blue.
d.
Interlock Control Circuits from External Source: Yellow.
e.
Equipment Grounding Conductor: Green.
f.
Current Carrying Ground: White.
Minimum Size of Control Wiring: Number 16.
Tag control wiring at both ends in control panel with legible permanent coded
wire marking sleeve. Mark with white PVC tubing sleeves with machine printed
black marking. Mark in accordance with wire numbers shown on control wiring
diagrams and terminal strip numbers.

S. Nameplates:
1.
Furnish laminated phenolic nameplates on front of pump control panel.
2.
Color: White with black engraved letters.
3.
Minimum Size of Engraving: 1/4 inch
Process Control Panels and Hardware
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2.4

Equipment Furnished Loose For Field Mounting By Others:
A. Loop Powered Submersible Pressure Transducer
1.
0-34’ Range
2.
75’ Cable
3.
3” Diaphragm
4.
Cable Hanger

2.5

SOURCE QUALITY CONTROL AND TESTS
A. Perform a factory test of completed control panel by demonstrating operation of control
functions. Provide certified test results.
B. Factory assemble and test each control and alarm function.

PART 3 EXECUTION
3.1

EXAMINATION
A. Verify correct power supply is available.
B. Verify pumps are installed.

3.2

INSTALLATION
A. Install control panel at location indicated on Drawings.
B. Install control panel in accordance with manufacturer’s instructions.

3.3

FIELD QUALITY CONTROL
A. Start-up pump control system by energizing system equipment and testing operation of
hardware and process control logic under supervision of manufacturer's representative
and in presence of Architect/Engineer.
B. Equipment Acceptance:
1.
Adjust, repair, modify or replace system components that fail to perform as
specified and rerun tests. Make final adjustments to equipment under direction of
manufacturer's representative.
2.
Document adjustments, repairs and replacements in manufacturer’s field
services certification.
C. The following field tests shall be performed by a factory trained technician
1. Point to point wiring verification
2. Utility power verification
3. Site acceptance testing
4. System demonstration
D. Point to Point I/O Verification
1. After installation of the pumps and the control panel, a factory trained technician shall
prepare the I/O checklist. The checklist shall include the following:
a. All inputs and outputs connected to the control panel
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b. All alarms that can be generated by the control panel
2. The technician shall follow a test procedure to test all I/O and alarms.
a. All digital inputs shall be tested from point of origin unless it is unsafe.
b. All digital outputs shall be tested by running a simulation test from the controller
or by simulating the fault condition.
c. All analog inputs shall be tested from the point of origin where possible and by
use of a signal generator otherwise.
d. All analog outputs shall be tested by running a simulation program or by forcing
the output to a value.
3. The technician shall follow a test procedure to ensure the system operation parameters
are met.
E. Configuration Verification
1. The factory trained technician shall document the settings using a factory provided
configuration checklist. Each parameter shall be verified prior to the beginning of testing
and then again after testing is completed.
3.4

FACTORY TRAINED SUPERVISION
A. The contractor shall procure a factory trained technician to check over equipment prior to
putting the equipment into operation.
B. Point to point test of all wiring
C. Functional test of all equipment alarms and controls.

3.5

CERTIFICATION OF TESTING
A. All tests shall be performed in the presence of a duly authorized representative of the Owner.
If the presence is waived, certified results shall be provided by the Contractor.
B. Written notice of all tests shall be given two weeks in advance.

3.6

TEST EQUIPMENT
A.

3.7

All test equipment shall be provided by the Contractor.

MANUFACTURER'S FIELD SERVICES
A. Furnish services of manufacturer's representative experienced in installation of products
furnished under this specification for not less than 2 man-days for each installation
location for installation inspection and field testing, and instructing Owner's personnel in
maintenance of equipment.
B. Certify that equipment has been properly installed and is ready for start-up and testing.

3.8

DEMONSTRATION
A. Demonstrate equipment startup, shutdown, routine maintenance, alarm condition responses,
and emergency repair procedures to Owner’s personnel.
END OF SECTION

Process Control Panels and Hardware
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SECTION 46 53 00
AX-MAX EQUIPMENT SPECIFICATIONS
PART 1 - GENERAL
1.01

DEFINITIONS
A. Wherever used in these specifications and printed with capital letters, the terms listed below
will have the meanings indicated which are applicable to both the singular and plural thereof.
1. Bid – The offer or proposal of a Bidder submitted on the prescribed form setting forth the
prices for the work to be performed.
2. Bidder – The individual or entity who submits a Bid directly to the Owner.
3. Contractor – The individual or entity with whom Owner has entered into the agreement.
4. Engineer – The individual or entity named as such in the agreement.
5. Inspector - The specific individual designated by the Owner, Engineer, Contractor, and
Manufacturer to ensure quality control by inspecting and certifying that the installation of
the AX-MAX treatment system is in compliance with the Manufacturer’s
recommendations and requirements.
6. Manufacturer – A supplier, fabricator, distributor, material man, or vendor having a direct
contract with Contractor to furnish materials or equipment to be incorporated in the work
by contractor.
7. Owner – The individual or entity with whom Contractor has entered into the agreement
and for whom the work is to be performed.
8. Operator – The individual or entity with whom the owner has entered into an agreement
and for whom operation and maintenance shall be performed.

1.02

GENERAL DESCRIPTION
The MANUFACTURER shall furnish a complete advanced treatment package(s), consisting of
pumps, discharge assembly, valves, treatment system, controls, and all other components
required for a functioning system. If this bid alternate is awarded, the CONTRACTOR is
responsible for providing a working system based on the design criteria provided on Sheet G-005
of the Drawings that will meet the effluent limits as noted in Part 5 of this specification. The
MANUFACTURER will be responsible for sizing pumps, pipes, and other components of the
system and confirming final grades of all system equipment. MANUFACTURER shall be
responsible for confirming configuration and layout of piping and other system components.

1.03

SUBMITTALS
The MANUFACTURER shall furnish six (6) sets of shop drawings and technical data sheets. The
submittals shall clearly specify the materials of construction, equipment compatibility, along with
drawings for each unique package being supplied. Drawings shall include all components, sizing,
configuration, and grades.
The MANUFACTURER shall provide pump sizing head loss calculations for review by the
Engineer.

1.04

OR-EQUAL EVALUATIONS
A. Throughout the equipment specifications is the term “or approved equal.” For this project,
this term “approved equal” shall mean equal in the judgment of the ENGINEER. Should the
CONTRACTOR seek approval of a product other than the brand or brands named in the
specifications, it shall furnish written evidence that such product conforms in all respects to

Specifications

46 53 00-1

AX-Max Equipment

Willow Creek Community Services District
Wastewater Collection and Treatment System Project

the specified requirements, and that it has been used successfully elsewhere under similar
conditions.
B. Where the specified requirements involve conformance to recognized codes or standards,
the BIDDER shall furnish evidence of such conformance in the form of test or inspection
reports, prepared by a recognized agency, and bearing an authorized signature.
Manufacturer’s standard data and catalog cut sheets will not be considered sufficient in
themselves, and the engineer will not be responsible for seeking further data from the
manufacturer, or for otherwise researching the product. Failure to provide complete data will
be cause for rejection of the product. The submission shall include any impacts that could be
expected from the alternative product and shall also indicate any product that would require a
license or royalty, the actual fees, and a note that these fees would be handled by the
BIDDER. The BIDDER shall provide submissions; meeting the above parameters no less
than TWO WEEKS prior to BID opening for review by the ENGINEER for CONTRACTORS
seeking approval of “or equal” products or systems shall provide, at minimum, the following.
C. Product/System submittals, including, but not limited to;
1. The number of years the MANUFACTURER has been in business of manufacturing
relevant products/systems
a. Size of company, including
1) Number of employees related to relevant products/systems
2) Number of engineers on staff related to relevant products/systems
b. Product specifications and a detailed description of how each product or component
is “equal” to the specified product, system, or component. A side-by-side comparison
is required.
1) Equipment/system warranty along with exclusions
2) Performance claims, including, but not limited to;
a) Treatment design
•

Surface area

•

Maintenance frequency

b) Pump motor description
•

Manufacturer and origin

•

Length of service

•

Number of units in operation

•

Life-cycle cost (repair and replacement frequency)

•

Warranty

c) Pump liquid end description
•

Manufacturer and origin

•

Length of service

•

Number of units in operation

•

Life-cycle cost (repair and replacement frequency and cost). Note liquid
ends must be remove-able and repairable and cleanable.

•

Warranty

d) Corrosion resistance

AX-Max Equipment
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e) Pump Lead description
•
f)

c.

Lead must be SOOW, extra heavy duty cord (600V) CSA approved.

Control panel components
•

Manufacturer and origin

•

Length of service

•

Number of units in operation

•

Warranty

•

Enclosure description

Evidence of successfully obtaining approval for a system with similar permit
requirements with the regulating authority

d. Summary of product/system track record and history, including, but not limited to;
1) Number of similarly sized systems
2) Detailed summary of, at minimum, ten (10) similarly sized systems, at least five
(5) years old, including, but not limited to;
a) Project name, location, and application
b) Years in operation
c) Current average daily flows and design flows
d) Operator name and contact information
2. BIDDER shall specify and furnish documentation related to manufacturer (or
representative) support services, including, but not limited to;
a. Installation training program and support material
b. Installation oversight program and support material
c.

Operator training program and support material

d. Startup services program and support material
1.05

EXPERIENCE CLAUSE
The equipment furnished shall be manufactured and supplied by a company experienced in the
design and manufacture of advanced treatment systems. MANUFACTURERS shall have a
minimum ten (10) years experience in the design and manufacturing of advanced treatment
systems of similar size and equipment specified. MANUFACTURERS shall have at minimum of
twenty-five (25) successful installations of advanced treatment systems.

1.06

MANUFACTURER
The MANUFACTURER shall be Orenco Systems®, Inc. or approved equal. The
MANUFACTURER shall furnish a complete factory built advanced treatment system. The
MANUFACTURER shall supply detailed installation and O&M instructions. Evidence of an
adequate service provider network shall be submitted to the ENGINEER. The MANUFACTURER
shall also submit evidence that the local supplier has spare parts, equipment repair ability, and
experienced service personnel. The MANUFACTURER shall also provide the following support
personnel:
•

Specifications
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•
1.07

Asset Management Department dedicated to assisting operators with operational and
maintenance activities.

WARRANTY
The advanced treatment system MANUFACTURER shall provide a three (3) year warranty for
the entire treatment system, including, but not limited to the pumps, pump vaults, hose and valve
assemblies, control panels, and splice box. Warranty term shall ensue after OWNER’S
acceptance and system startup procedures are complete. The MANUFACTURER shall submit
detailed exclusions from the warranty or additional cost items required to maintain the equipment
in warrantable condition. The warranty shall be documented in product literature.

1.08

SERVICABILITY
The advanced treatment system components shall be completely serviceable, with easy access
to the pumps, effluent screen, treatment system, and floats. The pumps shall be designed for
removal without removing the effluent screen and floats.

1.09

PUMPS
The pumps must be approved for use in the treatment unit as described in these specifications.
Pumps shall be 3/4 to 2.0 hp, 240 VAC, three phase, 60 Hz, three-wire motor, with 30 foot long
extra heavy duty (SOOW) electrical cord with ground. The pumps must be submersible HighHead Effluent pumps. Pumps shall be UL and CSA listed for use with effluent. The pumps must
have a minimum 24-hour run dry capability without water lubrication. The pumps shall have a 1/8inch bypass orifice to ensure flow circulation for motor cooling and to prevent air bind. The pumps
shall have a floating impeller design to protect against up thrust and increase pump life. The
pumps liquid ends must be repairable (by replacing impellers and/or diffusers) for better longterm cost of ownership. The motor must be rated for continuous use and frequent cycling, at least
100 cycles per day. The motor cable must be suitable for Class 1, Division 1 and 2 applications.
The pumps shall be lightweight for easy removal and maintenance. The pump intake screens
must be 1/8-inch mesh polypropylene. The pumps shall have internal thermal overload protection
and internal lightning protection. All pumps shall undergo 3-point (Dead head, Design Flow, and
Design Flow + 30%) wet testing at the factory to confirm performance.

PART 2 - PRODUCTS
2.01

PUMPS / OPERATING CONDITIONS
A. PF300512 – Pre-Anoxic Return (Rnox) Pump/
Pump shall comply with general requirements set forth in section 1 (above). Orenco
Systems®, Inc., Model PF7510 series or engineer-approved equal 1Hp, 240 VAC, three
phase, 60 Hz, three-wire motor, with 1- 30 foot long extra heavy duty (SO) electrical cord with
ground. Pump shall be UL and CSA listed as an effluent pump.
Contractor shall confirm that the pumps provided will meet the requirements of the project
based on the loading conditions provided on Sheet G-005 of the drawings and the effluent
limits specified in Part 5 of this specification. The pump noted above may need to be modified
accordingly to meet project requirements.
B. PF751012 – Flow Transfer/Discharge Pumps
All pumps shall comply with general requirements set forth in section I (above). Orenco
Systems®, Inc., Model PF7510 series or engineer-approved equal 1Hp, 240 VAC, three
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phase, 60 Hz, three-wire motor, with 1- 30 foot long extra heavy duty (SO) electrical cord with
ground. Pump shall be UL and CSA listed as an effluent pump.
Contractor shall confirm that the pumps provided will meet the requirements of the project
based on the loading conditions provided on Sheet G-005 of the drawings and the effluent
limits specified in Part 5 of this specification. The pump noted above may need to be modified
accordingly to meet project requirements. Special attention shall be given to the discharge
piping layout and head requirements, including head loss through the distributing valves to
the disposal leach field, which is anticipated to be significant. The contractor shall perform
head loss calculations to be reviewed and approved by the Engineer.
C. PF1452012 – Recirculation Pumps
All pumps shall comply with general requirements set forth in section I (above). Orenco
Systems®, Inc., Model PF1452012 series or engineer-approved equal 2Hp, 240 VAC, three
phase, 60 Hz, three-wire motor, with 10 - 30 foot long extra heavy duty (SO) electrical cord
with ground. Pump shall be UL and CSA listed as an effluent pump.
Contractor shall confirm that the pumps provided will meet the requirements of the project
based on the loading conditions provided on Sheet G-005 of the drawings and the effluent
limits specified in Part 5 of this specification. Pumps shall be sized to achieve even
distribution through all the filters. The pump noted above may need to be modified
accordingly to meet project requirements.
2.02

AX-MAX ADVANTEX® TREATMENT SYSTEM
A.

The treatment system shall be an Orenco Systems®, Inc. AdvanTex® AX-MAX facility. The
facility shall be a complete, fully plumbed wastewater treatment system for receiving and
processing septic tank effluent. The facility shall include the following units:
1. Stage 1
a. (7) AX-MAX300–42 Units shall have overall individual lengths of 42 ft, widths of 7.5 ft,
and heights of 8ft. The structures shall be constructed of fiberglass-reinforced plastic
with a thickness of 4 inches. The units shall include a piping network that recirculates
water from the recirculation tank atop the hanging textile media. The media shall be
hanging textile media with a specific area of 2,100 square feet.
2. Pump Compartment
a. T-MAX-14 – Unit shall have an overall length of 14 ft, a width of 7.5 ft, and a height of
8ft. The structure shall be constructed of fiberglass-reinforced plastic with a thickness
of 4 inches. The unit shall include pumps that recirculate water from the recirculation
tank atop the hanging textile media as well as pumps for anoxic return and final
discharge.

2.04

AX MAX VENTILATION SYSTEM
INDIVIDUAL UNIT FANS
An Orenco Systems®, Inc. ventilation system shall be provided in the AX-MAX Series Treatment
Facility or approved equal. The fan shall be UL recognized, 0.8 Hp, 115/240VAC, 1.4A/0.7A,
3400 RPM, and provide up to 245 CFM at 0” H2O. The exhaust from the ventilation fan shall be
forced through an enclosure with an adequate amount of activated carbon to remove any odors
for a period of over one (1) year.

2.05

SPLICE BOX CONDUIT SEALS AND SEALANTS
As part of the treatment package, all AX-Max units will include re-installed splice boxes and UL
listed waterproof butt splice connectors. The use of a UL-approved conduit seal kit accessible
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above ground shall be required to prevent the passage of gases, vapors, or flames through the
conduit to the control panel. An additional UL classified sealant shall be added to the splice box
coupling to prevent condensation accumulation in the splice box. The following UL approved
sealants shall be used:
a. UL classified moisture-cure polyurethane quick drying foam or ENGINEER-approved
equal with an R-5 rating for each inch of foam.
b. UL classified silicone sealant or ENGINEER-approved equal consisting of a neutral cure
silicone, non-acetic, non-corrosive silicone able to withstand temperatures to 450° F.
2.06

CONTROLS
A. Controls and alarms shall be listed per UL 508. Panels shall be repairable in the field without
the use of soldering irons or substantial disassembly.
B. InGateway 601 series cellular modem, model IG601 shall be installed. Panel is required to
allow real-time connectivity with the telemetry control panel and alarm communication. Phone
dialers shall not be considered as an equivalent.
C. Panel shall be Orenco Systems®, Inc. TCOM™ control panel or engineer-approved equal,
meeting the following:
1. Data Collection and Utilization: Logs data for system conditions and events such as daily
flows, pump run time, pump cycles, and alarm conditions. Logs shall store data for at
least a year.
2. Downloadable Logs: Download logs into a *.dif or ASCII format for simple conversion to
common spreadsheet or word processor programs.
3. Multi-Level Password Security: Only qualified personnel can remotely access site.
4. Program Logic Rules: Simple “If … then” declarations.
5. Rules can be written based on several operands, including the following:
6. Input/output status
7. Point status
8. Date: mm/dd/yy format
9. Time of day: 24 hour clock
10. Timers
11. Historical data (allows for control optimization or detection of trends)
12. Schedule functions to control digital “Points” based on date or day of week/time.
13. Automatic daylight savings time adjustment.
14. Automatic call-out to pagers during alarm conditions when panel detects trends that could
lead to system failure.
D. In addition, the unit shall have the capability of real-time direct connection to the panel via
laptop serial port, to allow the operator real-time access to detailed logged data and the
ability to change point values.
1. Standard Components
a. Motor-Start Contactor: 17 FLA, 1-2 hp, 60 Hz; 2.5 million cycles at FLA (10 million at
50% of FLA for 240VAC.
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b. HOA 3- Way Toggle Switch: Single-pole switch, Hands (manual) Off, Auto ON. 20
amps, 1 hp.
c.

Controls Circuit Breaker: 10 amps, OFF/ON switch. Single-pole 120 VAC. DIN rail
mounting with thermal magnetic tripping characteristics.

d. Pump Circuit Breaker: 20 amps, OFF/ON switch. Single-pole for 120 VAC or doublepole for 240 VAC. DIN rail mounting with thermal magnetic tripping characteristics.
e. Audio Alarm: 80 dB at 24", warble-tone sound.
f.

120VAC Ground Fault Interrupter (GFI)

g. Current Sensor: 120 VAC with adjustable high & low alarm set points.
h. Visual Alarm: 7/8" diameter red lens, “push-to-silence.” NEMA 4, 1-watt bulb, 115
VAC.
i.

Panel Enclosure: NEMA 4X rated, constructed of UV-resistant fiberglass or NEMA 4,
constructed of steel; hinges and latch are stainless steel. Conduit couplings provided.

j.

Remote Telemetry Unit: ATRTU-Net; self powered 24 VDC at 10 mA max, 8 digital
inputs, 8 analog inputs expandable to 16 with expansion board. On-board modem
(9600 baud), Ethernet port (10 base T, RJ45jack) and Modbus port (R5422/485
terminals).

k.

Touch Screen Display: interface module with 5.7 color touch screen.

l.

Flow Meter – Siemans, electromagnetic flow meter model MAG 3100, with
5000/6000 series transmitter. In addition to logging daily flows, flow meter shall log
flows on an hourly basis.

2. Optional Components
a. Pump Run Light: 7/8" green lens. NEMA 4, 1-watt bulb, 120 VAC.
b. Effluent Alarm: 95db at 24", warble-tone sound.
c.

Flashing Light: Lexan lens, flanged base, red, UL-recognized.

d. Heater: Anti-condensation heater. Self-adjusting, radiates additional wattage as
temperature drops.
e. Surge Arrestor: AG2401 120/240V, three 18” leads, rated for a maximum of
32,000amps, UL/CSA listed.

2.07

NOT USED

2.08

AMERICAN IRON AND STEEL REQUIREMENTS
The manufactured equipment shall comply with the American Iron and Steel requirements as
described in the Contract Documents.

2.09

INSTALLATION
All treatment, pumping system, and electrical components shall be installed in accordance with
the MANUFACTURER’S recommendations, the engineer’s plans, and all state and local
regulations.
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2.10

LOCATION
The pump control panel shall be mounted in the control building as shown on the Drawings. The
panel should be located at a convenient height (usually about five feet above the ground) and
where it will be accessible for maintenance.

PART 3 - EXECUTION
3.01

PRECONSTRUCTION CONFERENCE
Before any work at the site is started, a conference attended by the OWNER, CONTRACTOR,
ENGINEER, MANUFACTURER, OPERATOR and others as appropriate will be held to establish
a working understanding among the parties as to the work involved for installing each component
of the treatment system. At this conference, the OWNER, CONTRACTOR, ENGINEER, and
MANUFACTURER shall designate, in writing, a specific individual to act as INSPECTOR for the
installation of the treatment system. Any cost or fees associated with the services of the
INSPECTOR or the ENGINEER during construction will be the responsibility of the OWNER.

3.02

INSTALLATION AND FILED TESTING TRAINING
The MANUFACTURER shall provide the services of a trained representative to instruct the
installing CONTRACTOR’S crew and INSPECTOR regarding the proper installation and field
testing of each component per the MANUFACTURER’S recommendations and requirements. The
MANUFACTURER shall have a trained representative provide installation and field testing
training services for a minimum of one (1) visit of a minimum of one (1) eight-hour day at the
beginning of construction.

3.03

QUALITY CONTROL
A. To ensure quality control, the INSPECTOR shall inspect and certify that an initial installation
of the AdvanTex® system is in compliance with the MANUFACTURER’S recommendations
and requirements.
B. Upon completion of the inspection, the INSPECTOR, in coordination with the ENGINEER,
shall perform or direct the CONTRACTOR to perform any required adjustments to the
equipment and place into operation under the supervision of the ENGINEER. All equipment
and materials required to perform the testing shall be the responsibility of the
CONTRACTOR. A letter of completion shall be signed by the INSPECTOR and copies faxed,
emailed, or mailed to the ENGINEER and MANUFACTURER within one (1) week of the
AdvanTex® system being installed and prior to System Commissioning.
C. The MANUFACTURER shall provide the services of a trained representative for a
minimum of one (1) visit of a minimum of two (2) eight-hour days for the purpose of
quality control during construction.

3.04

SYSTEM COMMISSIONING
A. The MANUFACTURER shall provide the services of a trained representative for training the
OWNER’S service provider, and inspecting the AdvanTex® installation. The inspection will
include items covered from the installation training. Upon system commissioning, the
MANUFACTURER’S trained representative shall provide the ENGINEER a written report of
findings. The ENGINEER should then perform or direct the CONTRACTOR to perform any
required adjustments to the equipment and place into operation. All equipment and materials
required to perform additional testing shall be the responsibility of the CONTRACTOR. The
MANUFACTURER shall submit to the ENGINEER and OWNER, a detailed start-up checklist,
according to the manufacturer’s inspection and startup procedures.
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B. The MANUFACTURER shall provide the services of a trained representative for a minimum
of one (1) visit of a minimum of two (2) eight-hour days for the purpose of system
commissioning.
PART 4 – OPERATION AND MAINTENANCE
4.01

OPERATION AND MAINTENANCE MANUALS
The MANUFACTURER shall provide five (5) hard copies of the operation and maintenance
manuals, four (4) to be sent to the OWNER, and one (1) sent to the ENGINEER, and two (2)
electronic copies on CD of the operation and maintenance manuals, one (1) to be sent to the
OWNER, and one (1) to be sent to the ENGINEER.

4.02

SPARE PARTS
The MANUFACTURER shall provide a spare nozzles, spare pumps, and spare control panel
parts.

4.03

OPERATION AND MAINTENANCE TOOLS
A. AX LATERAL BRUSH CLEANING KIT
MANUFACTURER shall provide a minimum of one (1) AX Lateral Brush Cleaning Kit. This kit
shall include 90-inch lateral cleaning brush used to clean 1-1/4” diameter laterals and shall be
Orenco Systems®, Inc., OM-AX-LAT BRUSH CLEANING KIT or ENGINEER- approved
equal.
B. AX SHEET CLEANING WAND
MANUFACTURER shall provide a minimum of one AX sheet-cleaning wand. Wand shall be
Orenco Systems®, Inc. model OM-AX-CLEANING WAND or ENGINEER-approved equal.
Cleaning wand shall have the ability to connect to a standard garden hose, and fit in between
AX sheets to spray off debris.
C. FIELD TEST KIT
MANUFACTURER shall provide a field test kit to monitor the following parameters:
a.
b.
c.
d.
e.
f.
g.
h.

pH
Alkalinity
Ammonia (NH3-N)
Nitrate/Nitrite (NO3-N / NO2-N)
Dissolved Oxygen (DO)
Chlorides
Turbidity
Temperature

The field test kit shall include:
a.
b.
c.
d.
e.
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f. Chloride titrators (30-600 ppm & 300-6000 ppm)
g. Turbidity kit (0-200 NTUs)
h. Thermometer (0-240° F)
D. BIOTUBE® CARTRIDGE CLEANING CRADLE
MANUFACTURER shall include a minimum of one (1) Biotube® cleaning cradle. Cradle
shall be Orenco Systems®, Inc. Model OM-BIOTUBE CRADLE or ENGINEER-approved
equal for housing the Biotube Effluent Filter cartridges for cleaning and maintenance.
E. BIOTUBE® CARTRIDGE CLEANING BRUSH
MANUFACTURER shall include a minimum of one (1) Biotube® brush. Brush shall be
Orenco Systems®, Inc. Model OM-BIOTUBE BRUSH or ENGINEER-approved equal for
cleaning the Biotube Effluent Filter cartridges.
F. SCUM MEAURING DEVICE
MANUFACTURER shall provide a minimum of one (1) scum measuring utility gauge. The
gauge shall consist of a minimum 3/8” diameter stainless steel rod with an incremental
scale for measuring scum levels. The rod shall be bent at a 90-degree angle at the base
to aid in identifying the scum “by feeling.” The gauge shall be Orenco Systems®, Inc.
Model SMUG or ENGINEER-approved equal.
G. SLUDGE MEASURING DEVICE
MANUFACTURER shall provide a minimum of one (1) SLUDGE JUDGE® ULTRA or
ENGINEER-approved equal. Unit shall be constructed of polycarbonate treated with an
ultraviolet stabilizer, durable in cold temperatures, and can withstand heat up to 280° F.
The measuring device shall be ¾” diameter and marked with tape to designate 1 ft
increments.
PART 5 – PERFORMANCE
The system shall be capable of providing treated water that meets the following effluent limits
based on the estimated loading design criteria provided on Sheet G-005 of the Drawings:
a. Nitrates – 10 mg/L maximum
b. Biochemical Oxygen Demand – 50 mg/L (monthly average), 80 mg/L (daily
maximum)
c. Total Suspended Solids – 50 mg/L (monthly average), 80 mg/L (daily maximum)
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APPENDIX A
AX-MAX INSTALLATION CHECKLIST
SYSTEM OWNER:

DATE:

SITE ADDRESS:
SYSTEM PROVIDER:
CONTRACTOR:

INSPECTOR:

AS-BUILT SITE DIAGRAM

Please draw an as-built sketch of the site including approximate location of buildings, property
boundaries, trees, fences, existing septic systems, existing wells, new septic tank, recirculation tanks,
pump basins, AdvanTex® system, sewer piping, drainfield, etc. Include dimensions.
YES

NO

PRE-INSTALLATION

DATE/INITIAL:

Tank and AX-MAX location approved per engineer
Panel location approved per engineer
Electrical supply (# circuits/disconnect)
AX-MAX equipment package reviewed and approved
Contractor has reviewed AX-MAX Installation Manual (NIM-ATX-AX-3)
YES

NO

TANK INSTALL (per Manufacturer)

DATE/INITIAL:

Tank Warranty
Date manufacture specified
Factory leak test documentation
Inlet connection approved
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Certificate of Origin
Inlet tee installed
Riser-to-Tank connections approved
Tank is level and properly bedded
Tank passes leak test/water tight test (tank filled 2” above tank/riser
connection)
YES

NO

ACCESS RISERS

DATE/INITIAL:

Access risers installed per manufacturer’s instructions
Splice Box location acceptable and installed per manufacturer’s
instructions
Discharge grommet holes installed properly and oriented per engineer’s
plans (if applicable)
YES

NO

SITE PREP-INGROUND
INSTALLATION

DATE/INITIAL:

Verify elevations and orientations per engineer’s plans can be achieved
If gravity from septic tank to AX-MAX, ensure 1/8-inch slope between
vessels
Outline and mark excavation site, excavate to depth shown on plans
Bottom of excavation is free of debris, rocks, or sharp objects
Proper bedding material laid and at least 4-inch thick by 7-1/2-feet wide
and encompasses the length of the AX-MAX
Bedding material leveled and compacted
YES

NO

SET AX-MAX UNIT

DATE/INITIAL:

Installer has reviewed offloading instructions
AX-MAX lid is above grade per engineer’s plans
AX-MAX units have proper spacing per engineer’s plans
YES

NO

ANTIBUOYANCY MEASURES

DATE/INITIAL:

Manufacturer supplied anti-buoyancy flanges attached
Concrete forms constructed per manufacturer’s instructions
Rebar placed per manufacturer’s instructions
Concrete poured into forms and set prior to backfilling
YES

NO

PARTIAL BACKFILL/WATER TEST

DATE/INITIAL:

Proper backfill used and free of debris, rocks, or sharp objects
AX-MAX backfilled in 12-inch lifts and compacted with mechanical
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compactor
AX-MAX watertight tested per manufacturer’s instructions
YES

NO

PUMPS/PLUMBING/VENTILATION

DATE/INITIAL:

All pumps and connections identified
All pumps installed and connected to discharge assemblies, packing
material removed
All fittings, transport and plumbing lines installed and sized per engineer’s
plans
Any exposed pipe painted with UV resistant paint
YES

NO

CONTROL PANEL

DATE/INITIAL:

Incoming power to panel installed
Phone line or high speed internet to the modem is installed
Wiring from pumps and floats installed per manufacturer’s schematic
Conduit seal installed before control panel for all conduits
Control panel installed under awning or in control building
Control panel documentation and schematics left in control panel
YES

NO

BACKFILL INSTALLATION

DATE/INITIAL:

Backfill complete using 12-inch lifts and mechanically compacted
Backfill brought to final grade per engineer’s plans
YES

NO

PREPARE FOR OPERATION

DATE/INITIAL:

AX-MAX filled half way for pump tests
Nozzles are facing up and lateral flush valves are open
Pumps turned on and laterals flushed of all debris
Nozzles pointed down and lateral flush valves closed after flushing
Manifold pressures adjusted to 3-3.5 psi
All nozzles have a uniform spray and reach edge of splash guards
Floats checked for proper operation by simulating a raising and lowering
of the liquid level
Fan is operational and there is air flow at the inlet and exhaust
YES

NO

PREPARE FOR START UP

DATE/INITIAL:

All plumbing connections have been completed and tested
All electrical connections have been completed and tested
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All tanks have successfully been tested for watertightness
Phone or high speed internet line has been connected and is operational
Floats work as intended by simulating a rising and lowering of the liquid
level
There is enough water in all tanks to perform pump and float operations
All exposed PVC is either protected by UV paint or insulation
Inspector:

Date:

END OF SECTION
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